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PREFACE 


The  Sixth  and  Last  Volume  of  the  Encyclopedia  concludes  the 
consideration  of  the  Injuries  and  Diseases  of  the  Various  Regions  of  the 
Body,  and  supplies  certain  articles  which  were  necessarily  omitted  from 
previous  volumes,  owing  to  the  inability  of  their  authors  to  complete 
them  in  time  for  insertion  in  their  appropriate  places. 

The  consideration  of  the  Surgery  of  the  Digestive  Organs  is  com- 
pleted by  Articles  on  the  Injuries  and  Diseases  of  the  CEsophagus,  by 
Prof  Solis-Cohen ;  on  Intestinal  Obstruction,  by  the  Editor ;  and  on 
Injuries  and  Diseases  of  the  Rectum,  by  Mr.  AUingham,  of  London. 
An  exhaustive  Article  on  Urinary  Calculus  is  contributed  by  Prof. 
Keyes,  of  New  York;  and  a  short,  special  Article,  based  on  personal 
■experience  of  the  Crushing  Operation  for  Stone,  by  that  veteran  litho- 
tritist,  Prof  Kingston,  of  Montreal.  The  Surgery  of  the  Bladder  and 
Prostate  is  dealt  with  by  Mr.  Reginald  Harrison,  of  Liverpool ;  that  of 
the  Male  Urethra  by  Prof  Duplay,  of  Paris;  and  that  of  the  Male 
Generative  Organs  by  Mr.  Royes  Bell,  of  London.  Three  Articles 
are  devoted  to  the  Surgery  of  the  Female  Sexual  Apparatus,  con- 
tributed respectively  by  Prof  Parvin,  who  writes  on  Injuries  and 
Diseases  of  the  Female  Genitals ;  by  Dr.  Robert  P.  Harris,  who  treats 
of  the  Csesarean  Section  and  allied  operations — a  subject  of  which  he 
is  known  to  have  long  made  a  special  study ;  and  by  Dr.  Charles  C. 
Lee,  of  New  York,  who,  when  Dr.  Muride  found  himself  unable  to 
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prepare  the  article  on  Ovarian  and  Uterine  Tumors,  most  courteously 
acceded  to  the  Editor's  urgent  request  that  he  should  undertake  the 
task,  and  -who,  in  spite  of  the  harassing  interruptions  of  a  laborious  and 
exacting  practice,  has  furnished  an  account  of  the  subject,  remark- 
able alike  for  its  condensation  and  its  eminently  practical  character. 

The  material  postponed  from  previous  volumes  embraces  a  series  of 
three  Articles  on  Diseases  of  the  Bones,  contributed  by  as  many  emi- 
nent surgeons  of  the  Lyons  School,  Prof.  Oilier,  Prof  Vincent,  and 
Prof  Poncet ;  and  a  comprehensive  Article  on  the  Treatment  of  De- 
formities, by  the  vpell-known  orthopaedic  surgeon,  Mr.  F.  R.  Fisher,  of 
London. 

In  an  Appendix  are  included  three  Articles  on  subjects  which, 
though  not  usually  considered  in  surgical  treatises,  are  in  themselves  of 
the  highest  interest  and  importance :  these  are  the  Construction  and 
Organization  of  Hospitals,  here  dealt  vpith  in  a  concise  and  practical 
manner  by  Dr.  Cowles,  of  the  McLean  Asylum ;  the  Preparations  to 
be  made  by  Surgeons  in  time  of  War  in  entering  upon  Field  Duty, 
vpith  an  Account  of  the  Modern  System  of  Ambulance  Service,  by 
Lieutenant-Colonel  and  Surgeon  Clements,  U.  S.  Army;  and  the 
History  of  Surgery,  briefly  but  comprehensively  reviewed  by  a  writer 
justly  famed  for  his  erudition  and  profundity  of  antiquarian  lore  Dr. 
George  J.  Fisher,  of  Sing  Sing,  N.  Y. 

The  volume  ends  -with,  an  elaborate  General  Index,  compiled  by  Dr 
H.  R.  Wharton,  which  will   facilitate  reference  to  all  parts  of  the 
entire  work. 

Two  of  the  Editor's  collaborators  have  died  since  the  publication, 
of  the  last  volume :    Surgeon  Bill  of  the  U.  S.  Army,  whose  Article 
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on  Sabre,  Bayonet,  and  Arrow  Wounds  will  always  be  classical ;  and, 
quite  recently,  the  venerable  Prof.  Post,  of  New  York,  long  a  connect- 
ing link  with  a  past  generation  of  surgeons,  but  who  despite  his  burden 
of  years,  which  measurably  exceeded  the  allotted  three-score-and-ten, 
preserved  full  activity  of  mind  and  hand,  and  who,  with  the  wisdom  and 
long  experience  of  age,  was  able  to  combine  a  boldjiess  and  operative 
skill  which  might  well  be  envied  by  younger  surgeons.  The  death- 
roll  of  Contributors  to  the  Encyclopsedia,  actual  or  promised,  now 
numbers  ten — all  the  Editor's  countrymen — whose  names  are  repro- 
duced here  in  honorem,  a  list  of  surgeons  of  whom  America  may  well 
be  proud :  Gkoss  and  Van  Buren  ;  Otis  and  Bill  ;  Lidell'  and  Hod- 
gen;  Hodge  and  Hunter  ;  Post  and  Sims. 

In  completing  his  task,  which  has  occupied  all  his  leisure  moments 
for  more  than  six  years,  and  has  involved  an  amount  of  anxiety  and 
labor  which  few  can  appreciate  who  have  not  been  engaged  in  similar 
undertakings,  the  Editor  begs  to  renew  the  expression,  given  in  the 
Preface  to  the  First  Volume,  of  his  sincere  thanks  to  the  distinguished 
surgeons,  both  in  Europe  and  in  his  own  country,  who  have  toiled  with 
him  in  the  preparation  of  the  Encyclopsedia,  and  to  whose  cheerfully 
rendered  collaboration  is  due  the  great  success  which  the  work  has 
obtained.  To  the  Publishers  too,  and  to  the  numerous  subscribers  to 
the  work,  he  owes  thanks  for  the  patient  indulgence  which  they  have 
extended  to  him  in  regard  to  the  unavoidable  delays  which  have 
attended  the  appearance  of  the  several  volumes. 

JOHN  ASHHTJRST,  Je. 


Philadelphia, 

2000  West  Dblancey  Place, 
March,  1886. 
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Edmund  Andrews,  M.D.,  LL.D.,  Professor  of  Clinical  Surgery  in  the  Chicago 
Medical  College,  Surgeon  to  Mercy  Hospital,  Chicago.  Injuries  of  the 
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*  Deceased. 
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"Wounds  and  Euptuees  of  the  (Esophagus. 

Wounds  of  the  (Esophagus. — The  whole  of  the  oesophagus  is  so  well  pro- 
tected from  ordinary  injury  that  unintentional  wounds  of  any  portion  of  the 
healthy  organ  are  quite  rare.  They  occur  in  the  usual  varieties  of  contused, 
incised,  punctured,  lacerated,  and  gunshot  wounds.  They  may  be  superficial 
or  penetrating.  They  may  interest  the  cervical  or  the  thoracic  portion  of 
the  (Esophagus.  Wounds  in  the  thoracic  portion  are  almost  exclusively 
punctured  or  lacerated  in  character,  the  depth  of  that  portion  of  the  organ 
greatly  protecting  it  from  contused  and  incised  wounds.  The  lesion  may  be 
produced  by  an  injury  from  without  or  by  an  injury  from  within.  Wounds 
from  without  occur  most  frequently  as  the  result  of  military  encounters, 
duels,  attempts  at  assassination,  or  attempts  at  suicide.  Wounds  from  within 
are  produced  most  frequently  by  pointed,  sharp,  or  jagged  foreign  bodies 
impacted  in  the  tube.  In  several  cases  severe  wounds  have  been  received  by 
jugglers  in  the  feat  of  sword-swallowing.  Wounds  from  without  are  most 
frequently  associated  with  wounds  of  the  air-passages,  lungs,  or  great  cervical 
bloodvessels.  For  anatomical  reasons  they  are  much  more  frequent  in  the 
cervical  than  in  the  thoracic  portion  of  the  oesophagus.  Wounds  from  within 
are  more  frequently  isolated  than  associated  with  wounds  of  other  structures. 
^Nevertheless,  the  peculiarity  of  circumstance  may  produce  an  unusual  com- 
plication, as  in  the  cases  of  three  sword-swallowers.  The  one  violently 
pushed  the  blunt  end  of  his  sword  past  an  obstacle  felt  in  his  oesophagus, 
and  it  penetrated  the  anterior  wall  of  the  gullet  and  passed  into  the 
pericardium.  A  second  pierced  the  pericardium  in  an  attempt  to  swallow  a 
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long,  blunt,  juggler's  knife.*  In  the  third  case  the  weapon  broke  in  the 
gullet,  a  portion  remaining  impacted.  Attempts  were  made  to  push  it  into 
the  Stomach  and  to  dislodge  it  by  emetics,  the  result  being  to  cause  lacera- 
tion of  the  stomach  by  the  point,  and  of  the  oesophagus  by  the  jagged  end  of 
the  fragment.^  Wounds  or  other  injuries  of  the  aorta  or  other  great  vessels, 
of  the  pleura,  lungs,  trachea,  or  bronchi,  sometimes  occur  as  sequelae  of 
internal  wounds  of  the  oesophagus,  originally  isolated. 

W^oundsfroyn  without. — Apart  from  the  operative,  incised  wounds  of  oesopha- 
gotomy  and  cesophagostomy,  incised  wounds  of  the  oesophagus — transverse, 
longitudinal,  triangular,  and  irregular — ^have  been  produced  by  suicidal  and 
murderous  cuts,  by  cuts  from  weapons  in  the  hands  of  antagonists  and 
assailants,  and  by  cuts  from  the  surgical  knife  in  awkward  attempts  at 
tracheotomy,  whether  in  one  stroke  or  by  dissection.  Punctui'ed  wounds 
have  been  due  to  the  points  of  swords,  bayonets,  foils,  and  daggers,  and  to 
the  horn  of  the  ox.*  Lacerated  and  gunshot  wounds  have  been  chiefly  due 
to  injuries  by  missiles  discharged  from  fire-arms  large  or  small.  As  illus- 
trating the  rarity  of  wounds  of  the  oesophagus  from  external  injury  without 
involvement  of  the  air-passages,  a  special  investigation  by  Horteloup* 
elicited  but  four  recorded  examples. °  Incised  wounds  of  the  oesophagus 
associated  with  wounds  of  the  air-passages*  are  more  common,  especially  in 
cases  of  cut-throat ;  but  many  examples  cited  in  that  connection  are  in 
reality  wounds  of  the  pharynx,  that  cavity  having  been  entered  above  the 
level  of  the  anterior  wall  of  the  gullet.  Incised  wounds  may  be  longitudinal, 
oblique,  or  transverse.  Transverse  or  nearly  transverse  wounds  sometimes 
implicate  almost  the  entire  circumference  of  the  oesophagus,  and  occasionally 
sever  the  tube  completely.'  Punctured,  lacerated,  and  gunshot  wounds  pre- 
sent the  physical,  features  common  to  such  injuries.  Punctured  wounds 
sometimes  penetrate  both  walls  of  the  oesophagus. 

Wounds  of  internal  origin  occur  in  the  varieties  of  incised,  punctured,  and 
lacerated  wounds.  They  may  be  intentional,  as  in  the  operations  for  internal 
oesophagotomy.  They  may  be  traumatic  in  origin,  or  the  result  of  patho- 
logical processes,  or  they  may  be  of  combined  origin.  Accidental  wounds 
are  most  frequently  caused  by  sharp-pointed  or  irregular  foreign  bodies, 
such  as  nails,  spicula  of  bone,  dental  plates,  and  the  like  ;  but  are  sometimes 
the  result  of  injury  by  weapons  introduced  accidentally  or  voluntarily. 

Punctured  wounds  may  interest  either  the  anterior  or  the  posterior  wall. 
The  posterior  wall  has  been  penetrated  by  the  point  of  a  foiP  which  entered 
the  mouth  and  lacerated  the  soft  palate.  The  patient  recovered.*  The  ante- 
rior wall  has  been  penetrated  by  the  point  of  the  sword  of  a  sword-swallower, 
the  pericardium  having  been  pierced  as  well.'"     Lacerated  wounds  may  be 

•  Parkes,  Trans.  Path.  Soo.  Loud.,  1848-9.  A  case  of  Dr.  A.  T.  Thompson's,  cited  by 
Walshe  (Diseases  of  the  Lungs,  Heart,  and  Aorta,  2d  ed.,  p.  201.     London,  1854). 

2  Gussenbauer,  Wien.  med.  Blatter,  20  uud  27  Deo.  1883  ;  London  Medical  Record,  April, 
1884,  p.  151. 

s  Case  cited  by  Knott  (Pathology  of  CEsophagus,  p.  151.  Dublin,  1878) ;  Dr.  W.  D.  Hart- 
man,  of  West  Chester,  Pa.,  records  a  case  of  punctured  wound  of  the  oesophagus  from  the  horn 
of  a  wild  bullock.     (Medical  World,  May,  1885,  p.  171.) 

^  Plaies  du  Larynx,  de  la  TrachSe,  et  de  I'CEsophage.     Paris,  1869. 

5  Larrey,  Clinique  Chirurgicale,  t.  ii.  p.  158.  Paris,  1829  (in  this  instance  the  lung  was 
■wounded)  ;  Payen,  case  narrated  by  Boyer  (Traite  des  Maladies  Chirurgicales,  t.  vii.  p.  279. 
PaVis,  1831)  ;  Dupuytren,  Blessures  par  Arraes  de  Guerre,  t.  ii.  p.  334. 

6  Par6,  CEuvres  Completes  (Edition  de  Malgaigne),  t.  ii.  p.  93.    Paris,  1840.        '  Parfi,  op.  cit. 

8  Levillain,  Journ.  Univ.  de  M6d.,  p.  238,  1820;  cited  by  Mondifere  (Arch.  G6n.  de  MSd.,  2e 
Sfirie,  t.  ii.),  and  by  Mackenzie  (Manual  of  Diseases  of  the  Throat  and  Nose,  vol.  ii.  p.  183.  London, 
1884). 

8  A  nearly  similar  case,  recorded  by  Wilmer  (Cases  and  Remarks  on  Surgery,  p.  86)  and  cited 
by  Knott  (op.  cit.,  p.  149,  Dublin,  1778),  terminated  fatally. 

1"  Parkes,  loc.  cit.  ;  Walshe,  op.  cit.     (Dr.  A.  T.  Thompson's  case,  already  referred  to.) 
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produced  by  missiles  from  fire-arms,  by  jagged  foreign  bodies,  by  incautious 
use  of  instruments  for  exploration  and  for  extraction,  by  articles  inserted  for 
juggling  or  for  suicidal  purposes,  and  by  severe  etibrts  at  vomiting  in  sub- 
jects with  diseases  of  the  oesophagus,  or  with  impacted  foreign  bodies.' 

The  pleural  sac,  the  pericardium,  and  even  denser  tissues  are  sometimes  lace- 
rated. Thus  an  instance  of  fracture  of  the  fourth  rib  at  the  vertebral  articu- 
lation is  reported,  in  the  case  of  an  insane  patient  who  introduced  the  handle 
of  an  explosive  toy  into  the  oesophagus.^  When  the  walls  of  the  gullet  are 
diseased,  perforations  or  lacerated  wounds  are  sometimes  made  with  bougies 
and  stomach  tubes.^  Whether  preceded  or  not  by  contused,  punctured,  or 
lacerated  wounds,  ulcerations  of  the  walls  of  the  oesophagus  may  result  from 
inflammation  set  up  by  impacted  or  incarcerated  foreign  bodies.  As  a  con- 
sequence, there  may  be  penetration  into  the  mediastinum,  the  trachea  or 
bronchi,  the  pleura  or  lung,  the  aorta  or  other  great  bloodvessel,  the  peri- 
cardium, or  even  the  heart.*  Indeed,  a  case  has  been  recorded  in  which  a  fish 
bone  had  passed  through  the  intervertebral  substance  of  an  infant,  and  had 
wounded  the  spinal  cord  ;°  and  one  in  which  caries  of  the  cervical  spine  was 
produced  by  a  nail  which  had  penetrated  the  oesophagus.^ 

Symptoms  of  (Esophageal  Wovnds. — In  loenetrating  wounds  from  without,  the 
symptoms  in  their  totality  comprise  pain  in  the  region  of  the  oesophagus 
or  stomach,  or  in  the  direction  of  the  wound  through  the  neck  and  thorax, 
with  nervousness,  anxiety,  dyspnoea,  hiccough,  thirst,  and,  if  there  be  an 
■  opening  at  all  large,  external  escape  of  air,  mucus,  blood,  food,  and  drink. 
There  may,  however,  be  no  characteristic  symptoms  whatever,  and  the 
nature  of  the  lesion  may  remain  unrevealed  until  examination  after  death.' 
The  special  symptoms  of  contused  wounds  are  said  to  be  pain  in  swallowing, 
■tumefaction  pf  the  overlying  tissues,  sometimes  to  such  a  degi-ee  as  to  impede 
deglutition  and  even  respiration,  with  probably  symptoms  at  a  later  period  of 
suppurative  inflammation  and  abscess.  The  symptoms  of  wounds  from  within 
comprise  pain,  cough,  and  dyspnoea,  and  the  vomiting  of  mucus,  blood,  and 
food.  Penetrating  wounds  produce  additional  symptoms.  Thus,  penetration 
into  the  mediastinum  will  occasion  symptoms  of  collapse,  and  subsequently 
of  suppurative  inflammation  of  the  connective  tissue,  and  perhaps  of  pneu- 
monia ;  penetration  of  the  pleura  will  give  rise  to  pleui'itis  with  probable 
empyema,  to  pneumothorax,  or  to  pneumonia ;  penetration  of  the  peri- 
cardium, to  pericarditis ;  of  the  bloodvessels,  to  hemorrhage ;  of  the  trachea 
or  bronchi,  to  cough  and  expectoration  of  blood,  mucus,  saliva,  and  food. 

Diagnosis. — The  history  of  the  accident,  the  location  and  direction  of 
the  external  wound,  and  the  external  escape  of  mucus,  blood,  saliva,  food,  or 
drink,  will  indicate  the  nature  of  the  lesion  in  most  instances  of  wound  from 
without.  It  must  be  thoroughly  ascertained,  however,  that  such  matters  do 
not  emerge  from  a  wounded  larynx  or  trachea.  There  may  not  be  any 
escape  of  food  passing  along  the  oesophagus,  and  then  the  diagnosis  cannot  be 
made.*  It  is  believed  that  minute  punctured  wounds  often  elude  detection 
in  this  way.'  Hsematemesis,  however,  following  a  penetrating  wound  of 
the  neck  or  of  the  thorax,  should  be  regarded  as  an  indication  of  wound  of 
the  oesophagus.  Superficial  external  wounds,  giving  rise  to  no  characteristic 
symptoms,  are  difficult  of  diagnosis.     Longitudinal  penetrating  wounds  may 

'  Gusseiibauer,  case  cited  by  Carpenter  (Medical  News,  July  7,  1883,  p.  25).     A  broken  blade 
dn  the  oesophagus  of  a  sword-swallower. 

2  Cruise,  case  cited  by  Horteloup  (op.  cit.,  p.  24'). 

'  Shaun,  Brit.  Med.  Jour.,  Nov.  3,  1873.  *  Andrew,  Lancet,  1860. 

"  Mackenzie,  op.  cit.,  vol.  ii.  p.  192.  «  Steven,  Brit.  Med.  Jour.,  Dec.  10,  1870. 

'  Dupuytren,  case  cited  by  Horteloup  (op.  cit.). 

8  Dupuytreu's  case  already  cited.  s  Horteloup,  op.  cit.,  p.  19. 
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elude  detection  when  their  edges  remain  in  contact.  Gaping  transverse- 
wounds  speak  for  themselves.  Violent  thirst'  and  continuous  hiccough^  are- 
said  to  be  especially  significant  of  wounds  of  the  oesophagus.  Contused 
wounds  are  difficult  of  diagnosis.  Their  existence  is  inferred  from  the  evi- 
dence of  serious  injury  of  the  overlying  parts,  coexisting  with  pain  in  the 
oesophagus,  and  with  dysphagia  and  hiccough.  In  wounds  from  within,  the 
diagnosis  will  depend  on  the  history  of  a  foreign  body,  the  presence  of  blood 
in  matters  vomited  or  regurgitated,  dysphagia,  thirst,  and  localized  pain. 

Prognosis. — The  natural  history  of  operative  wounds  of  the  oesophagus,  in 
both  external  and  internal  cesophagotoray,  indicates  that  but  little  danger  is^ 
to  be  apprehended  from  a  clean-cut  longitudinal  wound  implicating  no  other 
important  structure.  Cicatrization  may  be  expected  in  from  five  to  eight  days. 
Punctured  wounds,  and  minute  incised  wounds,  may  be  expected  to  unite  in 
from  three  to  four  days.  The  arrangement  of  the  muscular  fibres  of  the 
oesophagus,  in  longitudinal  and  circular  layers,  favors  muscular  contraction 
in  wounds  of  this  character.^  Transverse  wounds  present  a  much  graver 
prognosis  on  account  of  the  greater  liability  that  matters  may  escape  from 
the  oesophagus  into  the  surrounding  tissues,  and  thereby  induce  death  by 
suftbcation  or  by  inflammatory  processes.  The  edges  of  a  transverse  wound 
may  be  so  widely  separated  as  to  preclude  the  possibility  of  approximation,^ 
especially  when  the  organ  has  been  severed  in  its  entire  circumference. 
Even  after  recovery  from  such  a  complete  severance,  the  edges  of  the  result- 
ing fistula  may  remain  so  wide  asunder  as  to  necessitate  permanent  alimenta- 
tion by  means  of  a  tube  passed  through  the  opening.'  The  same  result  follows- 
lacerated  bullet  wounds,'  or  other  wounds  which  have  destroyed  integral 
portions  of  the  oesophageal  walls.  The  prospect  is  much  the  best  in  wounds 
from  without,  when  the  wound  is  slight,  longitudinal  in  direction,  situated 
high  up,  and  unassociated  with  wounds  of  the  air-tubes  or  of  the  great  blood- 
vessels. Suicidal  wounds  implicating  the  bloodvessels  are  usually  fatal  by 
hemorrhage.  "When  not  immediately  fatal,  such  wounds  render  the  prognosis 
graver  on  account  of  the  consequent  debility  produced  by  the  hemorrhage. 
Wounds  in  the  thoracic  portion  of  the  oesophagus  are  so  inaccessible  to  sur- 
gical manipulation  that  the  prognosis  is  rendered  very  grave  indeed.  In  an 
undetailed  mention  by  Mondiere  of  five  personal  observations'  of  wounds  ia 
this  region,  recovery  is  reported  in  but  one  instance. 

Recovery  from  incised  wounds  of  suicidal  origin  is  not  infrequent.  Small 
punctured  wounds  are  said  to  cicatrize  spontaneously  with  great  rapidity.* 
Recovery  has  ensued  from  a  severe  bayonet  wound'  in  which  the  weapon 
had  passed  between  the  third  and  fourth  ribs,  wounding  the  lung,  of  course,, 
in  its  transit. 

The  prognosis  does  not  seem  to  be  particularly  grave  in  gunshot  wounds,, 
even  though  the  air-passage  be  implicated.  In  the  tabular  statement  of  a 
series  of  gunshot  wounds  of  the  neck  occurring  in  the  United  States,'"  it  is  to 
be  noted  that  thei-e  were  eight  cases  of  wound  injuring  the  ossophagus 
without  injury  to  the  air  passages,  with  four  recoveries;  two  cases  of  wound 
injuring  the  trachea  and  oesophagus,  both  fatal ;  one  case  of  wound  injuring  the 

'  Larrey,  Clinique  Chirurgioale,  t.  ii.  p.  156.     Paris,  1829.  »  Mondifere,  loc.  cit. 

'  Larrey,  op.  cit,,  t.  ii.  p.  157.  *  Parg,  op.  cit, 

6  Trioii,  case  cited  by  Boujiu  (Sur  les  Plaies  de  I'CEsophage,  p.  15.  Tlifese  de  Paris,  1828),  and 
■fay  Knott  (op,  cit,,  p,  150)  ;  Henschen,  Upsala  Lakareforenings  Forhandlingar,  1874,  and 
London  Med.  Record,  August  16,  1875, 

6  Mondifere,  op,  cit.  '  Ibid.  8  Boulin,  op,  cit.,  p.  19. 

8  Payen,  case  reported  by  Boyer  (op.  cit.,  t.  vii.  p.  279)  ;  cited  by  Boulin  (op.  cit,,  p,  15)  ;  by 
N^laton  (Elements  de  Pathologie  Chirurgioale,  t,  iii,  p,  477.  Paris,  1854)  ;  by  Horteloup  (op. 
cit.)  ;  and  by  others. 

1"  Medical  and  Surgical  History  of  the  War  of  the  Rebellion,  Part  III.;  Surgical  Volume,  p.- 
688.     Washington,  1883. 
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<;ricoid  cartilage  and  oesophagus,  with  I'ecovery ;'  and  one  case  of  wound  in- 
volving the  pharynx  and  oesophagus,  likewise  with  recovery.  Internal  hemor- 
rhage is  given  as  the  cause  of  death  in  one  case  of  penetrating  wound  of  the 
<BSophagus.  In  the  case  of  recovery  after  wound  of  the  pharynx  and  oeso- 
phagus, loss  of  voice,  difficulty  of  breathing,  and  constant  cough,  were  noted 
as  sequelae  present  seven  years  after  receipt  of  the  injury.  A  buckshot  was 
still  in  the  left  side  of  the  neck  at  the  date  of  report.  In  the  case  of  recovery 
After  a  penetrating  wound  of  the  cricoid  cartilage,  partial  aphonia  was  noted 
as  existing  a  few  days  before  the  patient  was  returned  to  duty.  Cough, 
dyspnoea,  and  impairment  of  voice,  therefore,  are  liable  to  be.  produced  in 
•injuries  of  this  kind  which  may  immediately  or  subsequently  compromise  the 
integrity  of  the  fibres  of  the  piieumogastric  and  inferior  laryngeal  nerves. 

Other  recoveries  have  been  noted  in  gunshot  wounds,  both  in  military^ 
and  in  civil  practice.^ 

The  difficulty  of  obtaining  nourishment  in  a  case  of  external  wound  of  the 
cesophagus,  may  be  so  great  as  to  exhaust  the  strength  in  a  short  time.  Death 
has  been  recorded  at  thirty-six  hours,*  but  it  is  more  frequent  after  the  lajDse 
of  several  days.*  A  patient  died  suffocated  and  in  convulsions  on  the  seventh 
day,  in  a  case  which  had  been  progressing  favorably,  the  cause  being  the 
unauthorized  deglutition  of  large  morsels  of  bread  and  meat,  and  of  a  quantity 
of  wine,  which  forced  open  a  cicatrizing  wound,  so  that  large  quantities  of 
wine  and  water,  and  some  of  the  solid  food,  escaped  into  the  thoracic  cavity.* 

In.wounds  from  within,  the  prognosis  v/ilX  depend  upon  the  character  of 
the  lesion  in  the  oesophagus,  and  upon  that  of  any  accompanying  lesions, 
primary  or  consecutive.  Lacerated  wounds  are  likely  to  be  much  more 
superficial  than  punctured  or  incised  wounds,  and  thus  offer  a  favorable 
prognosis  upon  withdrawal  of  the  foreign  body,  provided  that  the  wound  has 
not  been  extensive.  Punctured  wounds  are  much  less  favorable.  They  are 
•sometimes  associated  with  pmictured  wounds  of  large  bloodvessels,  and  are 
thus  rendered  especially  serious.  Death  by  hemorrhage  may  ensue  from  an 
internal  wound  by  any  sharp,  or  pointed  body,  even  a  bone.'  Perforating 
wounds  are  not  infrequently  fatal,  whether  produced  by  stomach-tube,*  bougie, 
■or  impacted  foreign  body — such  as  a  dental  plate'  or  bone — even  although 
there  may  not  have  been  any  evidence  of  its  impaction.'" 

Penetration  into  the  mediastinum,  with  the  escape  of  fluids,  is  indicated  by 
•collapse,  and  is  almost  necessarily  fatal.  The  same  grave  prognosis  may  be 
pronounced  in  cases  of  penetration  into  pericardium,  pleura,  lung,  or  air- 
passages,  death  being  imminent  from  sufl:bcation,  or  as  the  result  of  inflam- 
matory and  eventually  of  suppurative  processes  set  up  in  the  invaded  tissues. 

Treatment. — ^The  treatment  of  wounds  of  the  oesophagus  must  be  con- 
ducted on  the  general  principles  of  surgery,  adapted  to  the  requirements  of  the 
individual  case.  In  wounds  of  external  origin  it  is  allowable,  if  not  actually 
■desirable,  to  unite  the  edges  of  the  wound  by  suture,  if  the  edges  can  be 
kept  properly  approximated.  This  is  quite  easy  in  accessible  longitudinal 
wounds,  in  which,  according  to  experiments  on  dogs''  and  the  results  after 
<Esophagotomy,  union  may  be  expected  from  the  fifth  to  the  eighth  day. 

1  Ibid.,  Part  I.,  Surgical  Volume,  p.  408.     Washington,  1870. 

2  Baudens,  case  cited  by  Knott  (op.  cit.,  p.  152)  ;  Mondifere,  op.  cit.  ;  Horteloup,  op.  cit.,  p.  24. 
»  Charles,  Brit.  Med.  Journ.,  March  31,  1883.  "     , 

*  Etienne,  ConsidgrationaGenerales  sur  les  Causes  qui  genent  on  emp6chent  la  Deglutition,  p. 
S.    Thtee  de  Paris,  ISOti ;  cited  by  Mackenzie  (op.  cit.,  vol.  ii.  p.  183). 
5  In  Dupuytren's  case,  due  to  a  stab,  death  occurred  on  the  seventh  day. 
5  Larrey,  op.  cit.,  t.  ii.  p.  162. 
'  Annandale,  Edinburgh  Med.  Journ.,  April,  1872. 
«  Gaz.  Hebd.,  26  Sept.  1873  ;  Phila.  Med.  Times,  Oct.  25,  1873. 

«  Smith,  New  York  Med.  Times,  Sept.  1873.  "o  Shaun,  Brit.  Med.  Journ.,  Nov.  3,  1873. 

•"  Guattani,  Mem.  de  I'Acad.  de  Chir.,  t.  iii.  p.  351 ;  Jobert,  case  cited  by  Boulin  (op.  cit.,  p.  18). 
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Interrupted  sutures  should  be  used,  and  their  ends  should  be  cut  close  off^ 
so  that  the  thread  may  find  its  way  into  the  interior  of  the  tube  and  be  dis- 
charged with  the  contents  of  the  bowel.  In  some  cases,  however,  it  may  be 
I'equisite  to  avoid  sutures,  iu  order  that  the  opening  may  be  kept  patulous 
for  the  introduction  of  a  tube  through  which  nourishment  can  be  injected. 
In  case  of  transverse  wounds,  whether  sutured  or  not,  the  head  should  be 
bound  down  towards  the  chest,'  to  favor  cicatrization. 

If  the  wound  be  closed  by  suture,  attempts  may  be  made  at  once  to 
supply  nourishment  by  the  mouth.  Should  the  wound  be  allowed  to  cica- 
trize without  interference,  it  is  deemed  allowable  to  begin  cautious  adminis- 
tration of  nourishment  by  the  mouth  as  soon  as  cicatrization  in  its  entire 
extent  begins  to  be  steadily  progressive,  say  after  the  fifth  or  sixth  day  in 
longitudinal  and  in  small  transverse  and  punctui'ed  wounds..  Under  either 
condition,  food  should  not  be  administered  at  first  in  larger  quantities  than 
a  teaspoonful  or  so  at  a  time.  Should  any  food  escape  by  the  wound  under- 
either  condition,  resort  must  be  had  to  rectal  alimentation  until  such  escape 
is  no  longer  imminent.  The  use  of  tubes  passed  through  the  mouth  is 
generally  considered  injurious,  whether  employed  shortly  after  the  receipt  ot" 
the  injury,  when  cough  and  retching,  may  enlarge  the  wound,  or  after  cicatri- 
zation has  begun,  when  the  same  eflects  may  reopen  it.^-  Meanwhile,  thirst 
is  to  be  allayed,  as  well  as  may  be,  by  injecting  water  into  the  rectum,  by 
periodically  sponging  the  surface  of  the  body,  and  by  moistening  the  lips,, 
tongue,  and  gums  at  frequent  intervals  with  cold  water,  simple  or  acidulated, 
with  the  juice  of  oranges  or  other  fruits,  with  effervescing  lozenges,  or  with 
pellets  of  ice.  Cold,  emollient  baths,  and  continuous  cataplasms  over  the- 
stomach,  have  been  highly  recommended  for  the  same  purpose.^  Great  care- 
is  necessary  in  returning  to  ordinary  diet,  lest  the  cicatrix  suffer  rupture,  a 
condition  under  which  food  may  escape  into  the  thoracic  cavity.* 

It  does  not  appear  that  stricture  of  the  oesopRagus  is  a  likely  sequel  to  a 
wound.  .Fistulas,  however,  sometimes  remain.  They  are  said  to  heal 
promptly  under  pressure  aided  by  mild  stimulation  of"  their  edges  with  the 
actual  cautery,^  solid  silver  nitrate,  or  cupric  sulphate.  Plastic  operations 
are  not  deemed  advisable. 

In  the  treatment  of  wounds  from  within,  neither  solid  food  nor  liquid 
should  be  allowed  by  the  mouth  until  several  days  have  elapsed.  Then 
fluids  may  be  cautiously  administered  in  gradually  increasing  quantities^ 
the  return  to  ordinary  diet  being  quite  gradual.  Meanwhile,  supplementary 
nourishment  should  be  supplied  by  enemata.  Thirst  is  to  be  allayed  by 
enemata,  by  fragments  of  ice  in  the  mouth,  and  by  periodical  sponging  of 
the  body ;  and  pain  is  to  be  subdued  by  the  administration  of  anodynes, 
subcutaueously  or  by  the  rectum.  The  constitutional  manifestations  iu  all 
varieties  of  wounds  are  to  be  met  on  general  therapeutic  principles. 

EuPTURB  OF  THE  GEsoPHAGUs.— Rupturc  of  the  cesophagus  is  an  accident  of 
rare  occurrence.  It  takes  place  during  violent  retching  and  vomitina;,  usu- 
ally during  a  hearty  meal  or  after  it.  Thirteen  cases  tabulated  by  Macken- 
zie,^ and  one  since  reported  by  Purslow,' probably  comprise  the  entire  record. 
The  rupture  is  most  apt  to  take  place  just  above  the  diaphragm.  It  may 
take  place  as  low  down  as  the  cardia,  however,  and  may  even  extend  into  the 
stomach.8     The  rent  is  usually  longitudinal,  only  a  single  example  of  trans- 

1  See  Vol.  V.  p.  642,  supra.  2  Cooper,  Lectures  on  Surgery,  vol.  ii. 

3  Larrey  :  op.  cit.,  p.  156.  -  ■•  Larrey,  case  cited. 

5  Baudens's  case,  already  cited.  e  Op.  cit.,  vol.  ii.  p.  178. 

7  British  Med.  Jouru.,  March  28,  1885,  p.  658  (an  infant  aged  eleven  months)! 

8  Grammatzki,  Ueber  die  Rupturen  der  Speiserohre.     Konigsberg,  1867  ;  cited  by  Mackenzie. 
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verse  rupture*  being  on  record.  The  length  of  the  tear  in  recorded  eases 
varied  from  half  a  centimetre  to  five  centimetres.  The  mucous  coat  often 
sutlers  to  a  greater  extent  than  the  muscular  and  fihrous  coats.  The  edges 
are  usually  clean  cut.  In  six  out  of  the  fourteen  cases  alluded  to,  the  left 
pleura  was  opened,  and  in  one^  of  these  the  diaphragm  was  ruptured  in  addi- 
tion. The  contents  of  the  oesophagus,  food  and  blood,  may  be  discharged 
into  the  pleura  when  that  cavity  is  penetrated  ;  otherwise  they  are  discharged 
into  the  mediastinum. 

The  immediate  caM.se  of  rupture  is  violent  vomiting,  when  the  stomach  is 
well  filled,  whether  tlie  vomiting  be  spontaneous  or  produced  by  emetics.  In 
two  instances  it  has  followed  voluntary  efforts  to  dislodge  a  foreign  body.  Al- 
though the  healthy  oesophagus  has  occasionally  undergone  rupture,'  the  acci- 
dent usually  occurs  in  the  diseased  organ,  and  especially  in  intemperate  subjects.* 

Symptoms. — The  symptoms  are  sudden  acute  pain  in  the  oesophageal  region 
during  vomiting,  with  the  sense  of  something  having  given  way  inside,  hsema- 
temesis,  great  distress  and  anxiety,  emphysema  of  the  neck,  and  rapid  collapse 
from  the  shock.  The  emphysema  may  extend  beyond  the  neck,  over  the 
trunk,  and  even  over  the  greater  portion  of  the  body. 

Diagnosis. — This  seems  to  be  very  obscure  despite  the  characteristic  features 
of  the  symptoms,  the  nature  of  the  lesion  having  been  but  once  recognized 
during  life.^ 

Prognosis. — The  prognosis  is  unfavorable.  The  patients  die. within  a  few 
hours  from  collapse,  usually  in  from  four  to  eighteen  hours.  One  patient 
has  been  known  to  survive  twenty-four  hours,  one  fifty  hours,  and  one  seven 
days  and  a  half." 

Treatment. — The  fatal  character  of  the  accident  shows  that  treatment  is 
useless,  except  to  relieve  suffez'ing.  Rectal  alimentation  and  stimulation 
seem  indicated,  with  the  hypodermic  use  of  anodynes  and  diffusible  stimu- 
lants, and  the  local  use  of  ice  to  relieve  thirst.  The  body  and  the  injured 
organ  should  be  kept  as  completely  at  rest  as  possible. 

Foreign  Bodies  in  the  Q^sophasds. 

Foreign  bodies  often  become  temporarily  lodged  in  the  oesophagus,  and 
frequently  become  impacted  in  the  organ ;  usually  singly,  sometimes  in 
numbers.  Although  in  most  instances  the  result  of  accident  in  deglutition, 
the  lodgment  may  be  intentional,  whether  the  foreign  body  be  introduced  in 
jugglery;  or  swallowed  in  concealment  of  coins,  jewels,  or  dispatches;  or 
inserted  or  swallowed  as  a  means  of  suicide.  Matters  which  are  vomited 
occasionally  become  lodged  in  the  oesophagus,  and,  exceptionally,  missiles  from 
firearms. 

The  objects  most  frequently  lodged  in  the  oesophagus  are  alimentary  boluses, 
chiefly  fragments  of  bone,  of  meat,  or  of  vegetable,  masticated  or  unmasticated, 
which  have  been  swallowed  inadvertently,  and  often  matters  swallowed  in 
masses  too  large  for  descent  by  ordinary  peristalsis.  Extraneous  bodies  of  the 
most  varied  character  have  become  lodged  in  the  oesophagus,  such  as  coins, 
fish-hooks,  pins,  tacks,  nails,  blades,  knives,  forks,  spoons,  keys  and  key-rings, 
beads,  sponges,  dental  plates  with  false  teeth,  palate-obturators,  seat-worms, 

'  Boerhaave's  case.  2  Williams,  Trans.  Path.  Soo.  London,  vol.  i.  p.  151. 

'  Boerhaave,  Van  Swieten's  Commentaries,  vol.  ii.  p.  102.  Edinburgh,  1786  ;  Oppolzer, 
Vorlesungen  uber  specielle  Pathologie  iind  Therapie,  Bd.  ii.  Lief.  1,  S.  151.  Erlangen,  1872; 
Fitz,  Am.  Jour.  Med.  Sciences,  Jan.  1877. 

<  Charles,  Dublin  Jour.  Med.  Sol.,  p.  311,  Nov.  1870.  Cites  in  addition  Dryden,  Medical 
Commentaries,  vol.  ii.  Decade  2,  1788,  and  gives  several  other  references. 

'"  Meyer,  Med.  Vereinszeitung  v.  Preussen.  Nos.  .39,  40,  nnd  41.     1858;  cited  by  Mackenzie. 

5  Fitz,  case  of  Allen  (Am.  .Tour.  Med.  Sci.,  Jan.  1,877,  p.  17). 
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tapeworms,  round  worms,  leeches,  living  fish,  detached  carious  hones,'  hydatid 
cysts,  and  what  not. 

The  subjoined  table,  from  Poulet,^  with  a  few  additions,  shows  the  varieties 
of  foreign  body  which  have  been  encountered  in  the  oesophagus: — • 


Animate 


Inanimate 


Organic . 


Table  of  Foreign  Bodies  in  the  (Esophagus. 

Leeches,  fishes,  salamanders,  mice,  eels,  frogs, 
(      ascarides  lumbricoides,  tseniae,  hydatids. 

Beef-bones,  fish-bones,  other  food  bones,  nasal 
bones,  vertebral  sequestra,  pieces  of  meat  and 
vegetable,  fruits  and  kernels,  potato,  pieces  of 
wood  and  grain,  lung,  egg,  hdir,  cork,  comb, 
sponge,  spindle,  dominoes,  violin-pegs,  comfits, 
cake,  flute-stopper,  teeth,  dental  plates,  masses 
of  rags,  feathers,  tobacco. 

Pins,  needles,  pens,  coins,  flat  and  round  bodies 
(child's  saucer,  medals),  toys,  dental  plates,  arti- 
ficial teeth  (metallic),  palate-obturator,  knives, 
scissors,  compass,  razors,  blades,  sword-blades, 
forks,  spoons,  rings,  buttons,  buckles,  keys,  peb- 
bles, glass,  vials,  pieces  of  stone,  brick,  thermo- 
meters, bullets,  bullets  from  projectiles,  bars, 
pieces  of  pots,  eyeglasses,  butchers'  hone,  iron 
file,  brass  chains,  lead  seals,  tubes  and  pipes, 
diamonds,  table-rollers,  sucking  bottle,  beads, 
sounds,  plaster,  padlocks,  fish-hooks,  barbed  wire, 
meat-skewers,  tin  tag  from  tobacco. 

Irregular  fragments  of  bone  (Fig.  1161)  may  be  regarded  as  the  most 
likely  substances  to   become  impacted   in  the  oesophagus.     Theoretically, 

certain  conditions  predispose  to  the 


Inorganic . 


Fig.  1161. 


Specimens  of  irregular  fragments  of  bone  lodged  In  the 
oesophagus.  Natural  size.  Museum  of  Val-de-Grace. 
(After  Foulet.) 


lodgment  of  foreign  bodies  in  the 
gullet.  Among  these  may  be  es- 
pecially enumerated  loss  of  teeth; 
paralysis  and  spasm  of  the  muscles 
of  the  face  and  lips,  or  of  the 
tongue,  palate,  pharynx,  and  oeso- 
phagus ;  inflammatory  aflections 
and  neoplasms  of  the  mouth,  ton- 
sils, pharynx,  oesophagus,  epiglot- 
tis, larynx,  and  neck;  enlarged 
cervical  glands;  goitre  ;  strictures 
and  organic  degenerations  of  the 
oesophagus.  The  accident  is  some- 
times due  to  imperfect  cooking  of 
food,  or  to  failure  to  remove  frag- 
ments of  bone  from  soups,  stews, 
and  other  dishes.  False  teeth  some- 
times become  detached  in  sleep, 
dislodged  in  eating,  or  dislodged 
while  the  individual  is  under  the 
influence  of  an  anaesthetic,  and 
under  all  of  these  conditions  have 
entered  the  oesophagus  and  become 
impacted  there. 


>  Langenbeck,  Memorabilien,  Heft  1,  1877;  New  York  Med.  Jourii.,  July,  1877  p   99 
^  Op.  cit.,  vol.  i.  p.  71.  .  jt         ,  !■■      • 
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In  patients  with  stricture  of  the  oesophagus,  want  of  care  in  swallowing 
only  proper  morsels  of  food,  or  carelessness  in  putting  improper  things  into 
the  mouth,  will  give  rise  to  the  accident.  Impaction  is  the  more  serious  by 
reason  of  the  stricture.' 

Points  of  Lodgment. — There  being  three  anatomical  regions  at  which  the 
calibre  of  the  oesophagus  is  normally  smaller  than  elsewhere,  there  are  that 
many  points  at  which  lodgment  is  the  more  likely  to  take  place.  These  points 
are:  (1)  at  the  pharyngeal  extremity  of  the  tube:  (2)  at  the  point  where  the 
cesophagus  is  crossed  by  the  left  primitive  bronchus ;  and  (3)  at  the  point 
where  it  passes  through  the  opening  in  the  diaphragm,  just  above  the  expan- 
sion into  the  cardiac,  extremity.  Spiculated  and  irregularly  shaped  sub- 
stances are  apt  to  become  entangled  or  partially  imbedded  in  the  mucous 
membrane,  and  may  become  impacted  at  any  portion  of  the  cesophagus. 

Effects,  Immediate  and  Consecutive. — Sudden  death  by  suffocation  may  ensue 
hy  compression  of  the  trachea,  by  blocking  the  outlet  of  the  air-passages  when 
the  foreign  body  is  partly  lodged  iu  the  pharynx,  or  by  spasm  of  the  glottis, 
due  to  irritation.  Death  occurring  in  this  manner  has  sometimes  been  mis- 
taken for  death  by  cerebral  apoplexy.  Laceration  by  jagged  objects  may 
produce  hsematemesis.  Prolonged  detention  of  a  foreign  body  may  some- 
times result  in  dilatation  of  the  oesophagus,  annular  or  sacculated.  Sometimes 
the  foreign  body  becomes  permanently  lodged  in  the  diverticulum.^ 

Eoreign  bodies  sometimes  remain  for  years  in  the  cesophagus  and  cause 
comparatively  little  suffering.  Sometimes,  as  with  needles  and  pins,  they 
work  their  way  in  safety  through  the  different  tissues  to  the  surface  of  the 
body,  even  to  the  most  unlikely  regions.' 

In  some  instances,  when  unheard  of,  they  probably  become  encysted.  In 
others  they  occasion  abscesses  at  various  portions  of  the  surface,  with  the 
contents  of  which  they  are  discharged,  or  through  the  openings  of  which 
they  are  extracted.  They  may  escape  through  an  abscess  of  the  neck.* 
Sometimes  an  oesophageal  abscess,  due  to  inflammation  excited  by  a  foreign 
body,  communicates  with  the  trachea,  the  bronchi,  the  pleura,  the  lung,  the 
mediastinum,  or  the  pericardium.  ■ 

,  Indigestible  foreign  bodies,  propelled  into  the  stomach,  most  frequently  pass 
through  the  intestinal  tract  and  are  discharged  by  defecation.  Some  of  them 
excite  ulceration  in  the  stomach,  or  in  some  portion  of  the  intestine,  and  are 
discharged  through  an  abscess  bursting  at  the  exterior  of  the  body.  They 
may  thus  escape  at  the  epigastrium,*  at  the  extremity  of  the  rectum,  or 
elsewhere. 

In  the  valuable  memoir  of  Ildvin,*  an  instance  is  related  in  which  three 
difl"erent  substances,  swallowed  by  the  same  individual,  emerged  through  as 
many  abscesses,  at  the  right  and  left  hypochondria,  and  at  the  lumbar  region, 
respectively. 

Fish-bones  are  liable  to  produce  serious  multiple  lesions.  Thus,  sudden 
death  has  been  reported  in  a  case  of  impaction  in  the  oesophagus  of  a  fish- 
bone which  penetrated  the  stomach,  the  diaphragm,  the  pericardium,  the 
posterior  surface  of  the  heart,  the  interventricular  septum,  and  the  left  coro- 
nary vein;'  and  of  a  fish-bone  which  penetrated  the  oesophagus,  diaphragm, 
and  pericardium,  and  wounded  the  surface  of  the  left  ventricle.*     Wound  of 

'  Menzel,  Arch.  f.  klin.  Chir.,  Bd.  xiii.  S.  678.     1872;  Jjrit.  Med.  Journ.,  Aug.  31,  1872,  p.  243. 

2  Monti,  Jahrb.  fur  Kinderheilkunde,  20  Oct.  1875. 

3  Cohen,  Diseases  of  the  Throat,  etc.,  p.  319.     New  York,  1879. 

*  Fortune,  case  cited  by  Poulet.  ^  Cripps,  Brit.  Med.  Journ.,  March  22,  1884,  p.  561. 

5  Mgmoire  sur  les  corps  etrangers  de   I'oesophage.     Paris,   1743  ;    M^moires  de  I'Academie 
Royale  de  Chirurgie,  t.  i.  p.  561.     Paris,  1761. 
'  Andrews,  Lancet,  Aug.  25,  1860,  p.  186. 
8  Eve,  Brit.  Med.  Journ.,  April  3,  1880,  p.  517. 
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the  spinal  cord"  has  been  discovered,  after  death,  to  have  been  due  to  penetra- 
tion by  a  fish-bone  through  the  intervertebral  substance. 

Symptoms. — The  immediate  symptoms,  varying  with  the  nature  of  the 
foreign  substance,  the  position  it  occupies,  and  the  condition  of  the  oesopha- 
gus, are  insignificant  in  ^ome  instances,  and  markedly  characteristic  in 
others.  Sometimes  large  coins,  bones,  and  other  bodies  remain  impacted 
in  such  a  position  as  to  give  no  evidence  of  their  presence,  until  sudden 
death  by  hemorrhage  leads  to  a  post-mortem  examination,  which  reveals 
erosion  into  the  aorta^  or  some  other  important  vessel.^  The  immediate 
symptoms  comprise  in  their  totality:  dyspnoea,  sometimes  suftbcative ;  dys- 
phagia or  aphagia ;  dysphonia  or  aphonia ;  'pain  in  the  neck,  thorax,  or 
stomach ;  nervousness,  dread  of  death  from  the  accident ;  spasm  of  tlie 
oesophagus,  of  the  air-passages,  or  even  convulsive  or  tetanic  spasm  of  the 
lower  jaw  and  of  the  extremities ;  retching,  vomiting,  expectoration,  and 
hemorrhage.  The  functional  symptoms  usually  cease  upon  spontaneous  ex- 
pulsion of  the  foreign  body,  or  upon  its  passage  into  the  stomach,  or  upon  its 
impaction  in  some  portion  of  the  gullet.  Subsequent  to  the  sensory  and 
spasmodic  symptoms,  others  are  developed,  in  cases  of  long  or  permanent 
retention,  indicative  of  inflammation,  suppuration,  ulceration,  and  perforation 
of  the  oesophagus.  Finally,  there  may  be  insomnia,  innutrition,  pyrexia,, 
marasmus,  hectic,  and  death  by  asthenia.  Certain  nervous  symptoms  some- 
times remain  after  expulsion  of  the  foreign  body,  the  result  of  its  previous 
pressure,  and  torment  the  patient  with  fears  that  another  foreign  body  is 
lodged  in  the  cesophagus. 

A  small,  smooth  substance  may  produce  only  a  vague  seijse  of  discomfort, 
indicative  of  its  detention  in  some  defined  or  undefined  portion  of  the  oesopha- 
gus. The  sensations  of  patients  are  not  reliable  guides  to  the  locations  of 
foreign  bodies.  A  large  body  provokes  retching,  and  is  often  ejected  thereby, 
especially  when  of  some  regijlar  form.  Spiculated  bodies  become  sometimes 
nailed,  as  it  were,  to  the  mucous  membrane  by  the  act  of  vomiting.  A  pin, 
tack,  knife-blade,  or  the  like,  will  be  apt  to  give  rise  to  sensations  of  pricking,, 
and  sometimes  will  occasion  hemorrhage.  Large  bodies  present  a  mechani- 
cal obstacle  to  the  passage  of  solid  food,  and  sharp  ones  produce  pain  in  de- 
glutition. When  respiration  is  mechanically  impeded,  the  dyspnoea  is 
usually  greater  in  inspiration ;  when  disturbed  by  nervous  influence,  the 
dyspnoea  is  usually  equally  manifested  in  expiration  also. 

Diagnosis. — The  first  element  in  the  diagnosis  is  the  history  preceding- 
the  immediate  symptoms.  This  may  be  wanting  in  children,  lunatics,  and 
determined  suicides.  Inspection  thro.ugh  the  mouth  is  rarely  of  service,  even 
though  an  oesophagoscope  be  employed.  With  the  aid  of  cesophagoscop3\ 
however,  a  small,  flat  piece  of  bone  has  been  discovered  two  inches  below  the 
cricoid  cartilage,  on  the  anterior  wall  of  the  oesophagus.*  External  palpation 
sometimes  detects  an  impacted  body  high  up. 

Large  bodies  sometimes  cause  suflicient  projection  in  the  left  cervical 
region  to  attract  attention  by  the  deformity  which  they  produce.  Stability 
of  position  is  almost  invariable.  Li  cases  of  fancied  bodies  in  the  cesophagus^ 
the  alleged  position  of  the  obstacle  is  usually  varied  from  time  to  time. 
Digital  exploration  through  the  mouth,  if  the  finger  be  long  enough,  is  some- 
times suflicient  to  detect  a  foreign  body  lodged  high  up.  Care  must  be 
taken  not  to  mistake  the  tense  edge  of  the  pharyngo-epiglottic  ligament  for 
the  edge  of  a  fish-bone,  needle,  pin,  or  other  substance.     Palpation  with  a 

'  Mackenzie,  op.  oit.,  vol.  ii.  p.  192. 
2  B6gin,  case  cited  by  Poulet  (op.  cit.,  vol.  i.  p.  75). 
'  Eriohsen,  Science  and  Art  of  Surgery,  vol.  i.  p    189. 
"  Mackenzie,  op.  cit.,  vol.  ii.  p.  193. 
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sound,  catheter,  or  bougie  is  usually  requisite  to  detect  the  position  of  the- 
foreign  body,  and  to  determine  its  density,  if  unknown.  This  manipulation, 
however,  is  not  always  praeticable.  One  of  the  best  appliances  for  this  pur- 
pose is  the  sound  of  Langenbeck :  a  flexible,  whalebone  rod,  tipped  with  a 
smooth,  polished,  metallic  knob.  The  knob  as  it  strikes  a  hard  foreign  body 
produces  a  click.  The  sounds  most  in  use  have  ivory  knobs.  Knobs  of  vary- 
ing sizes  should  be  supplied  with  each  rod,  firmly  attachable  by  a  screw.  A 
special  resonator  has  been  devised  by  Duplay,  and  perfected  by  Collin,  pro- 
vided with  a   sounding-box   and   an   ear-tube  (Fig.    1162) ;    but  such  an. 

Fig.  1162. 


Dnplay's  resonator. 

instrument  of  precision  can  rarely  be  required,  although  an  instance  has 
been  recorded  in  which  it  permitted  the  recognition  of  a  coin  which  could 
not  be  otherwise  detected.  Any  instrument  used  in  exploration  should  be 
marked  in  a  graduated  scale,  so  as  to  indicate  the  precise  relations  of  a 
foreign  body  with  the  walls  of  the  oesophagus.  The  sound,  when  possible, 
should  be  carried  to  the  stomach.  If  no  obstacle  be  encountered,  it  may  be 
inferred,  as  a  rule,  that  the  foreign  body  has  pdssed  into  the  stomach,  th9ugh 
the  inference  is  not  always  reliable.  The  most  careful  sounding  will  some- 
times fail  to  detect  the  presence  of  a  foreign  body  known  to  be  in  the  (Eso- 
phagus.. Collections  of  mucus  or  of  moist  food  around  the  foreign  body, 
may  cause  the  searcher  to  slip  past  it  without  detection.  If  the  foreign 
body  be  of  such  a  shape  as  to  become  closely  applied  to  the  wall  of  the 
oesophagus,  the  sound  may  slip  by  without  encountering  it.^  Fragments  of 
bone  niay  escape  detection  in  this  manner.^ 

In  a  case  in  which  the  fragment  of  a  sword,  broken  off  in  the  oesophagus,- 
could  not  be  detected  in  the  gullet  of  a  juggler,  it  was  found,  upon  post- 
mortem examination  after  gastrotoray,  that  the  fragment  had  become  con- 
cealed behind  a  fold  of  iiljured  membrane  in  which  it  had  become  caught^ 
probably  during  vomiting  in  attempts  at  expulsion  by  eniesis.^  Should  ex- 
ploration of  the  oesophagus  be  impracticable  without  anaesthesia,  the  manipu- 
lations must  be  made  with  the  patient  recumbent.  This  is  readily  done  by 
supporting  the  head  a  little  below  the  level  of  the  table  or  couch  upon  which 
the  patient  lies,  thus  bringing  mouth,  pharynx,  and  oesophagus  into  the 
same  plane.  Under  other  circumstances,  the  exploration  is  best  made  with 
the  patient  in  the  sitting  posture,  the  head  being  well  thrown  back  so  as  to 

'  Case  of  English  half-penny  applied  against  anterior  wall.  Marston,  Brit.  Med.  Journ.,  Marcli- 
4,  1882,  p.  305.     (Welch's  case.) 

'  Legouest,  case  cited  by  Michel  (Diet.  Bncyclopgdique  des  Sciences  Medicales,  Art.  CEsophage^ 
p.  515). 

'  Gussenbauer,  Wien.  med.  Blatter,  20  und  27  Deo.  1883  ;  London  Med.  Record,  April,  1884,  p, 
151. 
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bring  the  axis  of  the  mouth  and  pharynx  as  nearly  as  practicable  in  a  direct 
line  with  that  of  the  oesophagus.  The  mistake  is  sometimes  made  of  attribu- 
ting dyspnoea  to  the  presence  of  a  foreign  body  in  the  air-passage,  under  which 
circumstances  a  fruitless  tracheotomy  has  been  occasionally  performed,  when 
the  foreign  body  has  been,  detected  in  the  oesophagus  on  examination  after 
■death.'  Careful  exploration  of  the  oesophagus  during  life  should  prevent 
such  a  mistake.  It  is  possible,  also,  that  late  symptoms  of  sulibcation  may  be 
attributed  wholly  to  prolonged  disease  of  the  air-passages,  when  really  due  to 
compression  by  a  foreign  body  in  the  gullet.^ 

Prognosis. — It  is  only  exceptionally  that  death  by  suffocation  from  pres- 
sure upon  the  air-passages  ensues  before  surgical  help  can  be  procured. 
Death  by  laryngeal  spasm^  sometimes  occurs.  The  prognosis  is  favorable  in 
the  majority  of  cases  in  which  prompt  measures  are  taken  to  withdraw  or 
displace  the  impacted  foreign  body.  Any  injury  already  sustained  by  the 
<Esophagus,  or  inflicted  upon  the  organ  in  the  surgeon's  manipulations,  will 
serve  to  render  the  prognosis  proportionately  more  serious.  The  patient, 
having  safely  passed  over  the  immediate  danger,  is  kept  under  observation 
for  a  few  days,  during  which  he  is  treated  on  the  principles  laid  down  for 
the  management  of  oesophagitis  and  wounds  of  the  oesophagus  of  internal 
•origin,  when,  if  no  manifestations  of  severe  injury  remain,  recovery  may  be 
■confidently  anticipated. 

The  prognosis  is  grave  in  cases  of  foreign  body  retained  in  the  oesophagus 
for  more  than  a  few  days,  although  such  bodies  sometimes  remain  appa- 
rently or  actually  quiescent  for  periods  varying  from  days  to  many  months* 
■or  years.  Inflammation,  abscess,  ulceration,  and  perforation  of  the  oesophagus 
a.nd  of  adjacent  structures,  are  the  sequelae  to  be  apprehended.  Death  by 
iibscess^  occurs  in  some  instances.  In  others,  a  foreign  body  makes  its  way 
to  the  exterior  through  an  abscess,  leaving  a  fistula  of  the  oesophagus.  More 
frequently,  however,  the  abscess  closes  on  removal  of  the  foreign  body,  whether- 
the  removal  has  been  spontaneous  or  operative.  Should  the  abscess  or  ulcera- 
tion be  located  anteriorly,  perforation  may  take  place  into  the  trachea,  when 
the  escape  of  the  foreign  body  into  the  air-tube  may  be  followed  by  imme- 
•diate  death  from  suffocation,  or  by  slow  death  from  exhaustion  due  to  the 
resulting  inflammatory  processes.  Should,  however,  the  foreign  body  still 
remain  in  the  oesophagus,  a  tracheo-oesophagea]  or  broncho-oesophageal  fistula 
will  be  established,  with  all  the  dangers  due  to  a- wound  of  the  oesophagus. 

Serious  hemorrhage  may  take  place  when  the  foreign  suostance  becomes 
•dislodged  by  ulceration,  though,  as  a  rule,  recovery  is  prompt  after  such  dis- 
lodgment.  Sometimes  stricture  is  produced  as  a  result  of  cicatrization. 
Death  by  hemorrhage  may  occur  in  ecjnsequence  of  erosions  communicating 
-with  the  aorta^  (Fig.  1163),  or  with  other  important  vessels.'  Such  perfora- 
tions are  not  uncommon.'     They  have  occurred  as  early  as  the  third  day.' 

'  Cases  cited  by  Desault  (CBuvres,  t.  ii.  p.  261)  ;  by  Poiilet ;  by  Roberts  (Bryant's  Manual 
-for  the  Practice  of  Surgery,  p.  451.     Pliila.  1882). 

*  Caucliois,  Bull,  de  la  Soo.  Anatomique,  p.  44,  1872  ;  cited  by  Poulet. 

'  Bryant  (op.  cit.,  p.  451)  records  an  instance  in  a  two-year  old  child,  ■with  a  piece  of  pudding 
impacted  in  the  oesophagus. 

*  A  set  of  teeth  has  been  ejected  fifteen  months  after  the  accident  (Hayem,  case  cited  by 
Poulet). 

^  Vanderwarker,  New  York  Med.  Jour.,  April,  1871,  p.  453. 

6  Begin,  case  cited  by  Poalet  (op.  cit;,  vol.  i.  p.  75)  ;  retention  for  fourteen  days  of  a  six-frauo 
piece  at  the  level  of  the  bifurcation  of  the  bronchi. 

'  Erichsen,  Science  and  Art  of  Surgery,  vol.  i.  ;  piece  of  gutta  percha  which  had  remained 
imbedded  in  the  oesophagus  unsuspected  for  six  months. 

8  Lavacherie,  Mgmoire  sur  les  corps  etrangers  de  I'oesophage  (Mfim.  de  I'Acad.  Royale  de  M6d. 
•de  Belgique,  1848)  ;  Martin,  Corps  etrangers  de  I'oesophage,  Thfese  de  Paris,  1868  ;  Ponlet,  op. 
oit.,  vol.  i.  p.  91  ;  and  numbers  of  individual  observations. 
•=  Spry,  Trans.  Path.  Soc.  Lond.,  vol.  iv.     1S53. 
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In  a  conipilation  of  thirty-three  instances  of  slow  perforation  of  blood- 
vessels by  ulceration,'  it  was  found  that  the  aorta  had  been  pierced  in  seven- 
teen, the  left  carotid  in  three,  the  vena  cava  in  two,  and  the  right  carotid^ 
the  inferior  thyroid  (Fig.  1164),  an  abnormal  right«ubclavian,  the  pulmonary 
and  the  oesophageal  arteries  each  in  one,  undetermined  arteries  iu  four,  and 
the  right  coronary  and  demi-azygos  veins  each  in  one  instance.  Primary 
perforation  of  the  bloodvessels  is  rare;^  the  only  two  cases  collected  by  the 
author  of  the  compilation  alluded  to  involved  the  aorta,  and  were  caused  re- 
spectively by  a  pointed  bone  and  a  needle,'  and  in  both  of  them  death  by 
hemorrhage  occurred  shortly  after  the  receipt  of  the  injury 


Fig.  1163. 


Fig.  1164. 


Perforation  of  the  cesophagus  and  aorta  by  a 
Jive-franc  piece.  (After  Poulet,  from  Benou- 
villiera.) 


Perforation  of  Inferior  thyroid  artery  hy  hone.    (Attei 
Poulet,  from  Pilate.) 


Among  other  causes  of  death  noted  from  retained  foreign  bodies  in  the 
oesophagus,  may  be  mentioned  eclampsia  ;*  purulent  oesophagitis,^  even  from 
so  simple  an  object  as  a  bead  f  caries  of  the  vertebrae'  secondary  to  cesopha- 


2  Collins,  Dublin  Quart.  Jour.  Med.  Soi.,  vol.  xix.  p.  325.     1855 
1877. 


'  Poulet,  op.  cit. 

'  Lancet,  vol.  ii.  p.  789. 

*  Larrey,  CHnique  Cliirurgioale,  t.  ii.  p.  164.  Paris,  1829  ;  Mayer,  Deutsch  Arch,  fiir  kliu. 
Med.,  Bd.  xvii.  S.  121  (cited  by  Poulet). 

6  G-usseubauer,  Wien.  med.  Wooh'.,  S.  20.  1876  ;  ten  days  after  oesophagotomy  and  removal  of 
a  large,  bent  table-knife. 

«  Billroth,  Clinical  Surgery,  p.  132.     London,  1881. 

'  A  case  in  the  Journal  General  de  M^decine,  etc.,  t.  xiii.  1807  (cited  by  Poulet)  ;  Mondifere, 
Arch.  Gen.  de  MM.,  1830;  Galais,  Gaz.  des  Hop.  No.  20.  1864;  Arch.  f.  klin  Chir  Bd  viii' 
S.  482 ;  Steven,  Brit.  Med.  Jour.,  Deo.  10,  1870,  p.  529.  '  •'       ■        • 
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gitis ;  disease  of  the  cord  consequent  upon  ulceration  of  the-  intervertebral 
substance,'  or  wound  of  the  cord  from  penetration  through  the  same  f  and 
ulceration  of  the  pericardium  with  fatal  pericarditis.^  Should  it  be  impossi- 
ble to  remove  a  foreiffn  feody,  or  should  a  foreign  body  remain  undetected, 
•death  may  take  place  ~'by  starvation,  the  patient  perhaps  dying  in  delirium.^ 

Substances  sometimes  remain  impacted  for  considerable  periods,  the 
patients  becoming  very  much  reduced.*  In  some  of  these  instances,  the 
presence  of  the  foreign  body  is  not  suspected  or  has  been  forgotten,  and  the 
patients  are  treated  for  paralysis  of  the  oesophagus,  for  phthisis,  and  for 
other  disorders  usually  productive  of  the  special  symptoms  manifested. 

Treatment. — Should  expulsion  not  take  place  spontaneously,  or  by  the 
usual  methods  of  relief  employed  by  the  sufferer  or  the  bystanders,  such  as 
swallowing  water  or  additional  solid  food,  striking  the  patient  on  the  back, 
•or  provoking  eraesis  by  titillating  the  uvula  or  the  pharynx,  the  services  of 
the  surgeon  become  necessary  to  dislodge  the  foreign  body  or  to  withdraw  it. 
Should  suftbcation  be  threatened,  prophylactic  tracheotomy  would  be  indi- 
cated in  advance  of  attempts  at  interference  with  the  foreign  body.  The 
character  of  the  body  and  its  location,  as  determined  by  the  fingers  or  sound, 
will  indicate  the  special  method  to  be  employed.  Emesis  may  be  tried  in 
suitable  cases.  Should  swallowing  be  impracticable,  the  medicament  may 
be  injected  through  a  catheter,  if  such  an  instrument  can  be  passed  beyond 
the  obstruction  f  otherwise  a  hypodermic  injection  of  apomorphine-hydro- 
•chlorate,  one-tenth  of  a  grain  for  an  adult,  may  be  tried.  Emesis  is  not  advis- 
able in  the  case  of  sharp  or  irregular  bodies,  as  it  is  likely  to  encourage  further 
impaction,  and  to  drive  the  points  of  the  body  into  the  mucous  membrane  or 
•even  through  the  walls  of  the  oesophagus.  If  a  coin  or  similar  substance  be 
lodged  high  up,  it  is  recommended  to  lay  the  individual  prone  upon  a  table 
with  the  head  supported  over  the  edge  by  an  attendant,  and  then  to  intro- 
duce the  finger  far  enough  to  drag  the  base  of  the  tongue  forward,  in 
hope  that  the  retching  induced  will  force  the  substance  out  of  the  mouth. 
Should  instrumental  aid  be  requisite,  the  choice  of  appliance — hook,  forceps, 
swollen  sponge,  or  snare — will  depend  on  the  resources  of  the  surgeon  and  on 
the  character  of  the  foreign  body.  Before  the  instrument  is  introduced  into 
the  gullet,  it  is  well  to  let  the  patient  swallow  a  little  oil,  if  he  can,  or  to  pour 
some  oil  into  the  oesophagus,  as  recommended  by  Langenbeck.  The  instru- 
ment must  be  warmed,  to  prevent  spasm ;  and  oiled,  so  as  to  glide  easily. 
Substances  not  far  from  the  orifice  rhay  be  seized  with  slender  curved  forceps, 
several  varieties  of  which  are  here  figured.  (Figs.  1165-1168.)  These  instru- 
ments, carefully  introduced,  are  used  first  as  searchers  and  then  as  extractors. 

Linked  or  jointed  forceps  (Fig.  1169)  are  said  to  be  particularly  service- 
able. The  revolving  forceps  of  (iama  (Fig.  1170),  and  the  modification  by 
Bryant,^  present  peculiar  facilities  for  grasping  irregular  bodies.     It  is  some- 

'  Ogle,  Trans.  Path.  Soc.  Loud.,  1853.  ^  Mackenzie,  op.  oit.,  vol.  il.  p.  192. 

"  Buist,  Charleston  Med.  Journal,  1858 ;  Conant,  Am.  Med.  Times,  p.  209.     1864. 

*  Toussaint  Martin,  Recueil  de  M6m.  de  MM.  de  Chir.  etde  Phar.  Militaires,  2e  S^rie,  t.  xxxvii. 
p.  260. 

°  Hayem,  case  cited  by  Poulet  (a  set  of  false  teeth  were  ejected  during  a  fit  of  coughing,  fifteen 
months  after  the  accident)  ;  Evans,  Lancet,  July  19,  1879,  p.  75  (impaction  of  gold  plate 
and  false  teeth  for  upwards  of  two  years,  patient  having  lived  in  a  state  of  semi-starvation ; 
ejected  by  emesis)  ;  Gastellier,  Journ.  G^n.  de  M6d.,  t.  xxiii.  p.  147,  cited  by  Poulet  (a  coin 
remained  lodged  for  six  months,  the  patient  sinking  into  the  last  stages  of  marasmus,  and  then 
dropped  into  the  stomacli ;  the  patient  discharged  a  large  amount  of  pus  ;  the  foreign  body  was  not 
evacuated  until  thirty-five  years  afterwards)  ;  Gauthier,  case  cited  by  Poulet  (a  bone  discharged 
by  vomiting  after  fourteen  years'  impaction  in  the  oesophagus,  patient  recovering  entirely  from, 
protracted  emaciation  and  simulated  phthisis  within  six  weeks  after  expulsion). 

5  Habel,  Arch.  f.  klin.  Chirurgie,  1862  ;  cited  by  Poulet. 

'  Op.  cit.,  p.  450. 
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times  more  feasible  to  pass  a  blunt  hook  or  similar  contrivance  beyond  the 
object,  and  then  draw  it  back  into  the  pharynx.     Petit  ingeniously  bent  a 


Fig.  1165 


Fig.  1166. 


Fig,  1167. 


Bond's  ^orcepB. 


Surge's  forceps. 


Cloqnet's  toothed  forceps. 


loop  of  strong  silver  wire  into  a  blunt  hook,  and  then  rolled  it  for  some 
■distance  into  a  spiral  twist.     (Fig.  1171.)    This,  or  some  similar  improvised 

Fig.  1168. 


Cusco's  forceps. 

appliance  can  be  readily  insinuated  beneath  favorably  located  bodies  so  as  to 
draw  them  out.  Coins  may  sometimes  be  readily  removed  with  G-raefe's 
oscillating  or  swivel-basket  coin-catcher  (Fig.  1172),  or  with  a  rigid  coin- 
catcher  of  similar  construction  (Fig.  1173).  A  number  of  similar  instruments 
have  been  devised,  but  it  would  serve  little  purpose  to  enumerate  them. 
They  are  pictured  in  the  catalogues  of  the  instrument-makers.  A  sponge 
probang,  if  it  can  be  passed  beyond  the  obstacle,  may  be  left  in  situ  for  a  while, 
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Fig.  1169.  Fig.  1170. 


Mathiea'B  jointed  forceps. 


Gama's  forceps. 


until  the  sponge  becomes  swollen  by  imbibition  of  moisture,  and  on  its  with- 
drawal in  that  condition  it  often  sweeps  the  foreign  body  before  it.     Pins, 


Fig.  1171. 


Fig.  1172. 


Fig.  1173. 


Petit's  hook, 

small  spicula  of  bone,  and  the  like, 
are  often  readily  removed  by  the 
horse-hair  parasol-snare  and  pro- 
bang  (Fig.  1174),  which  is  intro- 
duced closed,  beyond  the  foreign 
body,  often  quite  into  the  stomach. 


Graefe's  coin-catcher.  Ring  coiD-catcher. 
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and  is  then  opened  by  pulling  on  the  handle  as  it  is  withdrawn,  so  as  to  sweep 
the  oesophagus  and  entangle  any  object  which  it  encounters.  ,  Similar  instru- 
ments with  bags  of  silk  and  gauze,  or  with  rubber  obturators  to  be  intlated  with 
air  or  water,  and  the  like,  have  sometimes  been  employed     These  instruments 

Fig.  1174. 


Horse-hair  parasol-snare. 


should  be  used  with  due  gentleness.  Should  the  cricoid  cartilage  present  any 
obstruction  to  their  withdrawal,  they  should  be  pressed  firmly  against  the  pos- 
terior wall  of  the  pharynx.  Accidents  sometimes  follow  the  use  of  rigid  hooks 
and  coin-catchers.  The  latter  ai'e  sometimes  tightly  caught,^  so  that  they 
become  additional  foreign  bodies,  requiring  special  devices  for  their  removal, 
and  occasionally  cesophagotomy.^  Occasionally  their  use  precipitates  a  fatal 
result.^  The  mucous  membrane  is  sometimes  bruised  in  the  bite  of  forceps. 
Erosions  take  place  with  the  use  of  either  the  sponge  or  the  horse-hair  probang. 
Substances  too  large  for  safe  withdrawal  in  bulk,  can  sometimes  be  fractured 
in  the  forceps  so  as  to  be  withdrawn  or  ejected  piecemeal,  or  be  passed  on 
into  the  stomach  by  peristalsis.  It  is  possible  that  an  operation  like  that  of 
lithotrity  might  be  practised  to  crush  or  drill  through  hard  impacted  bodies, 
especially  when  beyond  the  ordinary  resources  of  surgical  art,  in  the  thoracic 
portion  of  the  oesophagus.  If  at  all  practicable,  all  these  manipulations 
should  be  performed  without  ansesthesia,  as  the  voluntary  co-operation  of 
the  patient  is  highly  desirable,  and  sometimes  all  important.  With  children 
and  nervous  adults,  anaesthesia  is  permissible  when  resistance  is  offered  to 
the  manipulations.  Under  all  circumstances,  and  especially  with  children, 
it  is  a'  matter'  of  useful  precaution  to  bind  the  patient's  arms  firmly  to  the 
trunk,  so  that  he  cannot  use  them  to  incommode  or  baffle  the  surgeon. 

When  foreign  bodies  cannot  be  readily  extracted,  it  is  a  common  practice 
to  attempt  to  force  them  into  the  stomach  by  mechanical  means.  This  pro- 
cedure is  perfectly  legitimate  with  digestible  substances,  or  those  of  a  char- 
acter to  favor  their  safe  transit  through  the  intestinal  tract.  While  such 
irregular  bodies  as  dental  plates  with  teeth,^  kej-s,  safety-jiiins,^  and  forks,  etc.,* 
have  been  safely  voided  through  the  rectum,  a  copper  coin  has  been  known 
to  excite  fatal  enteritis.'  Some  forethought  is  necessary  before  making  this 
irrecoverable  disposition  of  the  foreign  body.  In  an  emergency,  the  stiff' 
stem  of  some  plant — that  of  the  leek  being  especially  adapted  to  the  pur- 
pose— the  handle  of  a  whip,  or  some  similar  object,  may  be  used  to  push  the 
foreign  body  into  the  stomach.     The  sponge-probang  securely  attached  to 

1  Adelmann,  cited  by  Langeiibeck  (Berlin  klin.  Woch.  lY  und  24  Dec.  1876)  ;  London  Med. 
Eecord,  Feb.  15,  1878  ;  Holmes,  Med.  Times  and  Gaz.,  Jan.  13,  1883. 

2  Holmes,  loo.  cit. 

'  Crequy,  Gaz.  Hebd.,  1861  ;  cited  by  Poulet  (Demarquay's  case). 
*  Several  unpublished  examples  are  known  to  me. 
^  Packard,  Philadelphia  Medical  Times,  April  15,  1872,  p.  26. 

6  Adelmann  (Congress  of  German  Surgeons,  Berlin,  1872),  Medical  Record,  June  1,  1872. 
'  Lee,  St.  George's  Hospital  Reports,  1869,  p.  219. 
VOL.  VI. — 2 
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a  flexible  rod  of  whalebone  or  of  metal,  is  the  special  ai^pliance  most  apt  to 
be  accessible,  and  is  at  the  same  time  one  of  the  best.  Any  instrument  which 
is  to  be  used,  should  be  well  oiled,  introduced  carefully,  propelled  without 
foi-ce,  and  passed  on  into  the  stomach,  so  as  to  aflbrd  as  much  evidence  as 
possible  that  the  foreign  body  has'  been  pushed  out  of  the  cesophagus.  It  is 
not  always  possible  to  determine  that  the  foreign  body  has  reached  the 
stomach.  In  case  of  doubt,  the  subsidence  of  characteristic  symptoms  and 
their  non-recurrence  may  be  regarded  as  indicating  that  such  has  been  the 
case.  Force  should  never  be  used,  lest  injury  be  done  to  the  oesophagus. 
When  resistance  is  encountered,  it  is  far  better  to  wait  awhile,  and  then  to 
try  again.  Soft  substances  undergo  further  softening  during  a  few  hours' 
exposure  to  the  secretions  of  the  oesophagus,  and  then  they  yield  more 
readily  to  pressure  from  above.  Attempts  should  not  be  made  to  push 
irregular  bodies,  such  as  fragments  of  bone  and  dental  plates,  down  into  the 
stomach.  It  is  only  b^'  accident  that  irreparable  injury  is  not  thus  inflicted. 
I  have  elsewhere  cited'  an  instance  of  oesophago-tracheal  fistula  produced  in 
this  manner.  In  a  more  recent  example  of  this  silly  and  reprehensible  prac- 
tice, it  was  possible  subsequently  to  remove  the  foreign  body  with  forceps  f 
but,  as  a  rule,  the  offending  substance  is  pushed  beyond  the  reach  of  instru- 
ments, and  the  walls  of  the  oesophagus  are  lacerated  in  addition.  The 
pleura  has  been  penetrated  in  this  way,  with  fatal  consequences.*  The 
aorta  has  been  penetrated  in  forcibly  propelling  a  plate  with  a  probang,  death 
ensuing  speedily  by  hemorrhage.^  The  fact  that  very  irregular  bodies,  such 
as  large  plates  for  false  teeth,  sometimes  pass  safely  through  the  alimentary 
tract,  does  not  justify  the  practice  of  pushing  such  substances  through  the 
cesophagus  into  the  stomach,  unless  they  are  wholly  in  the  thoracic  portion 
of  the  gullet;  when  in  this  situation,  the  procedure  in  question  is  the  sole 
means  of  freeing  the  tube,  the  injury  to  which,  by  their  retention,  is  more 
liable  to  be  followed  by  fatal  consequences  than  the  injury  done  by  forcing 
them  onwards.  It  is  the  choice  of  the  lesser  of  two  great  evils,  and  gives  the 
patient  the  best  chance  of  survival.  Gastrotomy  may  become  necessary  in 
case  the.  foreign  body  has  reached  the  stomach.'  In  discussing  this  subject, 
Billroth*  calls  attention  to  the  fact  that  it  may  be  necessary,  as  in  a  case  nar- 
rated, to  pass  the  hand  directly  backvs^ard  through  the  abdominal  wound  in 
order  to  detect  a  foreign  body  in  the  posterior  portion  of  the  stomach,  for 
the  organ  cannot  be  drawn  completely  out  of  the  wound. 

The  special  character  of  the  foreign  body  and  its  location  sometimes 
spur  the  ingenuity  of  the  surgeon  into  devising,  for  the  occasion,  special 
methods  of  treatment,  both  manual  and  instrumental.  Thus,  a  large  potato 
impacted  in  the  cervical  portion  of  the  oesophagus  has  been  broken  up  by 
external  pressure  with  the  fingers,'  so  that  its  deglutition  could  be  finished. 
Similar  manipulations  have  sufficed  to  propel  masses  of  meat  downward  in 
one  instance,  and  within  grasp  of  forceps  in  another ;'  and  have  partially  suc- 
ceeded even  at  the  hands  of  the  patient.^  The  extraction  of  fish-hooks  has 
been  accomplished  by  sliding  a  slit  bullet"'  along  the  line,  to  disengage  the 
point  of  the  hook  by  gravity,  and  then  cover  it  with  the  slot ;  or  with  a  reed 
attached,  so  as  to  protect  the  mucous  membrane  from  laceration  in  its  with- 

I  Op.  cit.,  p.  313.  2  Lyons,  Med.  Times  and  Gaz.,  March  5,  1881,  p.  279. 

s  Stromeyer,  Handbuch  der  Chirurgie,  S.  334.     Freiburg,  1866  ;  Green,  Brit.  Med.  Jour.,  Deo. 
17,  1870,  p.  65. 
<  Clark,  Brit.  Med.  Jour.,  March  22,  1884. 

«  See  Vol.  v.,  page  989,  sn-pra.  «  Medical  Times  and  Gazette,  April  18,  1885,  p.  504. 

'  Dupuytren,  case  cited  by  Luton  (Diet,  de  Mgdecine,  Art.  ffisophage),  by  Poulet,  and  by  others. 
9  Langenbeck,  Berlin,  klin.  Woch.,  17  und  24  Dec.  1876. 
^  Atherton,  Boston  Med.  and  Surg.  .Tournal,  1870 ;  cited  by  Mackenzie. 
'"  Baud,  Annales  de  la  Soc.  d'Anvers,  and  Rev.  Med'.-'Chir.  de  Paris,  t.  iii.  p.  44,  1848. 
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drawal  ;^  and  the  same  object  has  been  accomplished  by  passing  a  large 
catheter  along  the  line^  to  free  the  hook  by  pressure,  and  then  drawing  it 
within  the  instrument.  An  impacted  bone,  resisting  dislodgment  with  for- 
cepSj  has  been  removed  in  the  following  ingenious  manner  -.^  A  few-  lead 
pellets,  firmly  secured  to  suture-wires,  were  dropped  down  the  oesophagus,  the 
meshes  of  wire  engaging  the  bone  which  was  released  from  its  position  by 
pulling  on  the  wires  two  or  three  at  a  time,  and  varying  the  threads  at  inter- 
vals. In  case  a  foreign  body  is  so  firmly  fi,xed  in  the  cervical  portion  of  the 
oesophagus  that  it  cannot  be  dislodged  by  instruments  passed  through  the 
mouth,  the  operation  of  external  oesophagotomy  is  required.  It  is  especially 
indicated  in  cases  associated  with  stricture  of  the  oesophagus.  According  to 
Ihe  expressed  opinion  of  nearly  all  writers,  it  is  of  little  avail,  and  often  of 
none,  in  cases  of  foreign  body  in  the  thoracic  portion  of  the  oesophagus.  Yet 
it  has  been  successful  in  apparently  the  only  two  cases^  of  the  kind  in  which 
it  has  been  attempted,  though  it  must  be  mentioned  that  the  object  was 
■comparatively  high  up,  in  both  instances.  It  is  possible  that  the  linked  for- 
ceps (Fig.  1169)  might  be  used  after  oesophagotomy  with  advantage,  or  that 
a  specially  constructed  appliance  for  seizing  a  body  and  boring  through  it 
•could  be  contrived,  so  as  to  render  extraction  or  propulsion  practicable,  even 
.for  foreign  bodies  in  the  thoracic  portion  of  the  gullet.  CEsophagotomy 
should  be  performed  as  soon  as  it  is  found  that  intra-oesophageal  methods  are 
fruitless.  Delay  merely  compromises  the  success  of  a  legitimate  operation, 
and  adds  risk  of  serious  sequelae,  such  as  ulceration  and  septicaemia,  in  con- 
sequence. CEsophagotomy  for  foreign  body  is  usually  successful,^  even  in  the 
infant,*  if  performed  at  an  eai'ly  date. 

After  expulsion  or  extraction  of  the  foreign  body,  the  abnormal  phenomena 
'gradually  subside,  as  a  rule,  the  patient  recovering  within  a  few  days,  unless 
serious  injury  has  been  sustained  by  the  oesophagus.  Should  grave  injury 
have  been  sustained,  the  following  sequelae  may  follow:  oesophagitis, circum- 
scribed or  dift'use,  often  proceeding  to  suppuration ;  or  peri-oesophagitis, 
whether  suppurative  or  not,  terminating,  perhaps,  with  perforation  of  the 
•oesophagus  into  the  mediastinum,  the  air-tube,  the  pleura,  the  aorta  or 
other  bloodvessel.  These  sequelae  must  be.  treated  on  general  principles. 
Rest  of  body,  and  administration  of  nutriment  by  enemata,  of  tonics,  and  of 
anodynes  by  enema  or  by  hypodermic  injection,  would  constitute  the  general 
course  of  management,  to  be  associated  with  the  prompt  evacuation  of  any 
abscess  pointing  externally,  or  otherwise  accessible.  The  operative  details 
of  oesophagotomy  will  be  considered  hereafter. 

Malformations  of  the  (Esophagus. 

Collations  show  that  between  sixty  and  seventy  cases  of  oesophageal  malfor- 
mation are  now  on  record,'  four  having  been  reported  in  the  United  States.' 

'  Leroy,  Medical  Examiner ;  Rev.  Mod.-Cliir.  de  Paris,  t.  ii.  p.  110,  1847  (cited  by  Luton). 

2  Laurent,  Lancet,  vol.  ii.  p.  745.     1882. 

3  Torrance,  Brit.  Med.  Jour.,  June  19,  1870,  p.  810. 

*  B^gin,  loc.  cit.,  t.  xxxiii.  p.  244,  1832  (cited  by  Terrier)  ;  Arnold,  II  Morgagni,  Anno  IV., 
p.  352,  1864  (also  cited  by  Terrier). 

'  Ashhurst,  Principles  and  Practice  of  Surgery,  4tli  ed.  Phila.  1885  (fifty-two  times  out  of 
sixty-five) . 

6  Billroth,  Arcb.  f.  klin.  Chir.,  Bd.  xv.  S.  678  ;  Id.,  Clinical  Surgery,  p.  131.  London,  1881 
(a  child  one  year  of  age,  with  stricture). 

'  Mondiere,  Arch.  Gen.  de  Med.,  t.  ii.  p.  505.  1833 ;  Hirschsprung,  Den  Medfodte  Tillukniug 
.af  Spiseroret,  cited  by  Mackenzie  (op.  cit.,  vol.  ii.,  London,  1884)  ;  Michel,  Dictionnaire  Encyclo- 
p^dique  des  Sciences  Medicales,  ,Art.  CEsophage.     Paris,  1880. 

8  Catalogue  of  the  Boston  Society  for  Medical  Improvement,  p.  128  Ctwo  cases,  specimens  456, 
■457)  ;  Catalogue  of  theU.  S.  Army  Medical  Museum.  Washington,  1867;  Lamb,  Philadelphia 
Medical  Times,  1873,  p.  705. 
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Ill  addition,  there  are  a  few  records  of  transposition  of  the  oesophagus,  and 
one  or  more  of  annular  bifurcation  with  rejunction.^  The  great  majority  of 
cases  of  malformation  of  the  oesophagus  occur  in  individuals  with  malfor- 
mations elsewhere.  Of  63  patients  referred  to  by  Mackenzie,  concerning  only 
three  was  it  stated  that  there  was  no  other  deformity,  while  in  19  others  the- 
condition  of  other  organs  was  not  mentioned,  or  it  was  stated  that  they  had, 
not  been  examined.  In  fully  two-thirds  of  these  malformations,  "43  out  of  63,. 
the  deformity  consisted  of  a  central  deficiency  of  the  oesophagus,  the  two  ex- 
tremities communicating  with  the  air-passages — by  far  most  frequently  (40' 
instances  out  of  the  43),  with  the  trachea,  and  in  the  remaining  instances 
with  the  bronchi.  This  deformity  approaches  teratologically  the  annular 
bifurcation  of  the  intact  oesophagus,  and  seems  to  indicate  that  the  gullet 
maj-  be  developed  from  centres  at  its  extremities.  In  nine  instances  the  oeso- 
phagus terminated  in  a  blind  pouch  ;  in  five  there  was  no  oesophagus  at  all'^ 
in  two  there  was  inter-communication  with  the  trachea,  the  oesophagus 
being  otherwise  normal ;  in  one  the  diaphragm  shut  off  the  oesophagus  ;  in 
one  there  was  a  complete  membranous  partition  in  the  cervical  |yortion  ;  in 
one  there  was  a  permeable  valvular  membranous  obstruction  in  the  cervical 
portion  ;•  in  one  there  was  a  longitudinal  division  of  the  oesophagus ;  and 
in  one  there  was  a  probably  congenital  pouch.  Embryologists  have  not  yet 
accounted  satisfactorily  for  malformations  of  the  gullet. 

Diagnosis. — The  question  of  the  existence  of  a  malformation  may  be  enter- 
,  tained  when  the  infant  rejects  by  mouth,  or  by  mouth  and  nose,  nearly  all  the- 
milk  taken,  unaltered  in  appearance.  Sj'mptoms  of  suffocation  often  attend 
attempts  to  nurse,  in  instances  where  the  oesophagus  is  in  communication 
with  the  air-passage.  Careful  exploration  with  a  sound,  in  such  instances,, 
ought  to  reveal  either  an  obstruction  at  some  point  of  the  tube,  or  a  com- 
munication with  the  air-passage. 

Prognosis. — Surgery  as  yet  seems  to  afford  no  hope  for  relief  in  these  cases. 
For  cases  of  supposed  simple  imperfo ration,  without  communication  with  the- 
air-passages,  the  suggestion  has  been  made^  to  cut  down  upon  the  point  of  a 
guide  introduced  into  the  pharynx,  and  then  to  attempt  to  trace  the  oblit- 
erated oesophagus  down  the  front  of  the  spine  until  its  lower  dilated  portion 
should  be  found.  Then  a  gum  catheter  could  be  passed  through  the  lower 
portion.  If  the  two  portions  were  sufficiently  near  each  other  to  be  connected 
by  silver  sutures  over  the  catheter,  and  if  the  latter  could  be  retained  until 
union  had  taken  place,  it  is  thought  that  permanent  success  might  be  obtained. 
I  am  unaware  that  these  views  have  been  adopted  by  other  surgeons.  It  is- 
possible  that  good  results  might  follow  attempts  at  relief  by  gastrostomy.  In 
most  of  the  cases  alluded  to,  death  has  taken  place  at  periods  varying  from 
two  hours  to  twelve  days — a  matter  of  normal  vigor,  apparently  indepen- 
dent of  the  nature  of  the  malformation.  In  one  exceptional  case  of  tracheo- 
oesophageal  fistula,  with  otherwise  normal  oesophagus,  the  subject  lived  seven 
weeks,*  owing  to  the  favorable  form  of  the  fistula,  which  hindered  to  some 
extent  the  escape  of  matters  into  the  air-passage. 


Morbid  Growths  of  the  (Esophagus. 

Benign  Growths. — Benign  morbid  growths  of  the  oesophagus  are  rare.. 
As  most  of  the  recorded  cases,^  some  twenty-five  in  number,  were  not  dis- 

•  Blasius,  Observationes  medico  rariores.    Lugd.  Bat.,  1674  ;  cited  by  Mondifere  (Arch.  G-^n.  de 
M6d.,  2e  serie,  t.  ii.  p.  i507,  1833)  ;  Sebastien  and  St.  Hilaire,  case  cited  by  Michel  (loc.  oit.). 

2  Holmes,  Surgical  Treatment  of  Children's  Diseases.  a  Lamb,  loc.  cit. 

*  Collated  by  Voigtel,  Handbuch  der  pathologisoh.  Anatomie,  Bd.  ii.  S.  427;     1804  (cited  by 
Zenker  and  Ziemssen)  ;  Mondiere,  Arch.  G&\\.  de  M6d.,  Sept.  1833,  pp.  53-57 ;  Middeldorpf,  D& 
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■covered  until  after  death,  and  some  of  them  altogether  independently  of  any 
<Esophageal  symptoms,  it  is  not  improbable  that  a  number  of  cases  of  oeso- 
phageal tumor  escape  recognition  altogether.  In  the  cases  recorded,  males 
have  been  the  subjects  far  oftener  than  females.  These  growths  are  much 
Tnore  frequently  pedunculated  than  sessile,  anil  hence  the  earlier  cases  have 
been  chiefly  mentioned  as  polypi.  In  about  half  the  cases,  attempts  have 
been  made  at  histological  discrimination,  in  some  instances  with  the  aid  of 
the  microscope.  Fibromata  predominate.  Then  come  myoraata,  of  which 
there  are  records  of  four  eases  ;'  cystomata,  three  cases';^  adenoma,  one  case  f 
inflammatorj'  neoplasm^ — probably  a  sub-epithelial  granuloma — one  case. 
Papillary  excrescences,  from  the  size  of  a  pin's  head  to  that  of  a  lentil,  some- 
times single  and  sometimes  multiple,'  are  said  to  be  quite  frequent  in  elderly 
persons.  Benign  growths  are  almost  always  single,  examples  of  multiple 
growth,  other  than  the  papilloma  just  alluded  to,  being  quite  rare.*  The  size 
of  cysts  varies  from  that  of  a  very  minute  pea  to  that  of  a  hazel-nut,  and 
exceptionally  to  that  of  an  apple.''  Fibromas  may  reach  the  bulk  of  a 
-sausage,*  but  few  of  them  are  larger  than  liazel-nuts.  They  are  usually 
smooth  in  contour,  sometimes  lobulated.^  Of  a  number  of  cases  in  wliich  the 
location  was  determined,  in  seven  the  growths  occupied  the  upper  portion,"* 
in  three"  the  cardiac  portion,  in  one  a  point  just  below  the  level  of  the 
bifurcation  of  the  trachea,'^  in  one  a  point  6f  inches  below  the  glottis, '^  in 
•one  the  lower  third,"  and  in  one  the  lower  part  of  the  middle  third  of  the 
gullet.'^  In  two  cases  it  is  stated  that  the  anterior  wall  was  occupied,  in 
two  the  posterior  wall,  in  one  the  left  side,  and  in  one  the  right ;  so  that  there" 
seems  to  be  little  special  proclivity  in  regard  to  position.  Some  seem  to 
have  taken  origin  in  the  epithelium,  some  in  the  mucous  follicles,  and  some 
in  the  muscular  coat. 

Nothing  positive  is  known  of  the  etiology  of  these  growths.  Excessive 
use  of  snufl^is  mentioned  as  the  cause  in  the  title  given  to  one  of  the  earliest 
■cases  on  record,'*  and   addiction  to  the  pipe  and  the  bottle  in  another.'' 

•polypis  oesophagi  atque  de  tumore  eius  generis  primo  extirpato.  Bratislav.,  1857  ;  Zenker  and 
2iemssen,  Cyclopaedia  of  the  Practice  of  Medicine,  vol.  viii.  pp.  167-170.  New  York,  1878  ;  Mac- 
kenzie, op.  cit.,  vol.  ii.  p.  99. 

'  Eberth,  Arch.  f.  patli.  Aiiat.  u.  s.  w.,  Bd.  xliii.  S.  137.  1868  ;  Coats,  Glasgow  Medical  Journal, 
Teb.  1872;  Fagge,  Med.  Times  and  Gaz.,  Nov.  28,  1874;  Trans.  Path.  Soc.  Lond.,  vol.  xxxi. 
J).  94 ;  Tonoli,  Gazetta  Medica  Ital.  Lombard.,  Serie  viii.,  t.  ii.  No.  49,  p.  439.  1880  (cited  by 
Mackenzie) . 

2  Wyss,  Arch.  f.  path.  Anat.  u.  s.  w.,  Bd.  Ii.  S.  144  (a  vibratile  cyst)  ;  Ziemssen,  op.  cit.,  vol. 
■viii.  p.  161  ;  Sappey,  Traite  d'Anatomie  Descriptive,  3me  ed.,  t.  iv.  p.  155.  Paris,  1879  (cited 
by  Mackenzie). 

3  Welgert,  Arch.  f.  path.  Anatomie  u.  s.  w.,  Bd.  Ixvii.  S.  516. 

4  Mackenzie,  op.  cit.,  vol.  ii.  p.  105.  ^  Zenker  and  Ziemssen,  op.  cit.,  vol.  viii.  p.  168. 

s  Schneider,  Chirurgische  Geschiohte,  Bd.  x.  Chemnitz,  1784 ;  cited  by  Mondiere  and  others 
•{three  polypous  excrescences,  two  pedunculated,  one  sessile)  ;  Bell,  Surgical  Observations,  vol. 
i,  p.  77.     Loudon  1816  ;  Sappey,  op.  cit.,  t.  iv.  p.  155,  cited  by  Mackenzie  (about  20  small  cysts). 

'  Wyss,  loc.  cit. 

8  Monro,  Edinburgh  Physical  and  Literary  Essays,  vol.  ii.  p.  525,  and  vol.  iii.  p.  212 ;  Monro,  Jr. 
Morbid  Anatomy  of  the  Gullet,  Stomacli,  and  Intestines,  p.  186.  Edinburgh,  1811  (the  tumor  a 
portion  of  which  had  been  removed  by  ligature  two  years  previously,  was  found,  after  death, 'to 
extend  from  a  point  of  attachment  on  the  anterior  wall,  three  inches  below  the  glottis,  quite 
-to  the  cardiac  extremity  of  the  stomach)  ;  Bell,  op-  cit.  (a  large  irregular  tumor)  ;  Rokitansky, 
Med.  Jahrb.  d.  k.  k.  osterr.  Staates,  n.  F.,  Bd.  xxi.  S.  225.  1840  (seven  and  a  half  inches  in 
length,  and  two  and  a  half  inches  broad  at  its  broadest  part.  In  Middeldorpf's  case,  the  part 
removed  measured  3x1^  inches  ;  in  Coats's  case,  4|  x2x  ]i  in.  ;  in  Fagge's  2  x  1|-  x  1  in.). 

°  Dallas's  case,  reported  by  Monro  and  Bell. 

'"  Cases  of  Dallas,  Bell,  Dubois,  Middeldorpf,  Hofer,  Arrowsmith,  and  Mackenzie  (two). 

"  Cases  of  Vater,  Graef,  Wyss.  12  Fagge's  case. 

"S  Coats's  case.  '*  Weigert's  case.  is  Tonoli's  case. 

'6  Schmieder,  De  polypo  oesophagi  vermiformi  rarissimo  a  quotidiano  pulveris  sternutatorii 
Hispanise  abusu  progenito.     Halse,  1717. 

"  Graef,  Diss.  med.  inaug.  illustrans  historiam  de  callos4  excresceiitia,  oesophagum  obstruente 
mortis  causa,      Altorfii,  1764. 
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Some  instances  have  been  deemed  congenital.     It  is  probable  that  the  excit 
ing  cause,  as  in  many  morbid  growths  elsewhere,  is  to  be  attributed  to  topi- 
cal inflammation,  possiblj'  the  result  of  pressure. 

Symptoms. — Dysphagia,  emesis,  cough,  dyspnoea,  imperfect  articulation,, 
and  pain  in  the  throat,  chest,  or  back,  are  the  chief  symptoms  that  have  been 
manifested,  not  all  of  them,  however,  in  any  individual  instance.  Theoreti- 
cally, dysphagia  would  be  deemed  a  prominent  symptona ;  and  in  several  in- 
stances progressive  dysphagia  has  been  experienced.  Yet  it  has  often  been 
wanting,  even  ^vhen  the  tumors  have  been  of  the  largest  size.'  When 
pedunculated  and  situated  high  up,  they  are  sometimes  regurgitated  into 
the  pharynx,^- and,  if  at  all  large,  may  so  threaten  suffocation  as  to  prompt 
the  patient  to  his  sole  means  of  immediate  relief — the  swallowing  of  the 
tumor — so  as  to  restore  it  to  its  safer  position  io  the  cesophagus.  Dyspnoea, 
indistinct  articulation,  and  great  pain,  have  been  experienced  in  individual 
cases.  In  several  instances^  there  have  been  no  symptoms  whatever  to  suggest 
the  existence  of  a  tumor.    , 

Diagnosis. — In  most  of  the  cases  on  record  the  affection  has  been  diag- 
nosticated after  death.*  In  a  few  cases  it  has  been  recognized  during  life,^ 
once  by  spontaneous  ejection*  of  the  tumor,  and  in  other  instances  by  its  re- 
gurgitation into  the  pharynx,'  or  even  into  the  mouth.'  Some  growths  have 
been  detected  by  exploration  ^\'ith  the  sound  f  sometimes  the  diagnosis  has 
been  made  by  finding  the  trachea  free  on  catheterization  for  dyspncea,""  and 
once  by  oesophagoscoiDy."  Spontaneous  exhibition  and  instrumental  explora- 
tion, then,  constitute  the  means  of  diagnosis.  Auscultation  of  the  oesophagus, 
too,  might  furnish  additional  indications  of  obstruction.  Minute  growths, 
even  though  they  might  give  rise  to  dysphagia,  would  probably  escape 
recognition.  There  are  a  few  instances  on  record  of  tumors  hanging  into 
the  oesophagus,'^  their  points  of  origin  having  been  the  epiglottis,  the  larynx, 
the  pharynx,  or  the  posterior  nares.  These  are  to  be  discriminated  from  essen- 
tial tumors  of  the  oesophagus. 

Prognosis. — The  prognosis  is  not  unfavorable,  provided  that  growths  which 
give  rise  to  dysphagia  and  to  dyspnoea  are  amenable  to  surgical  measures  for 
relief  In  the  absence  of  such  relief,  the  jarognosis  .in  such  cases  is  unfavor- 
able. If  dysphagia  be  progressive,  and  if  the  disease  remain  unrecognized  or 
unrelieved,  death  ensues  by  inanition.'^ 

Treatment. — Several  instances  have  been  alluded  to  in  which  the  growth 
has  been  ligated.  Operations  of  this  kind  are  uot  easy  of  execution.  In 
one  case,  the  surgeon'Mnsured  the  appearance  of  the  tumor  by  administering 
an  emetic,  and  then,  having  seized  it  with  Museux's  forceps,  drew  it  to  the 
left  side  to  somewhat  relieve  the  dyspno-a,  and  severed  the  polypus  about 
three-fourths  of  an  inch  in  front  of  the  ligature,  the  entire  procedure  being 
performed  in  the  midst  of  repeated  vomitings  and  in  the  presence  of  great 
dyspnoea.  The  patient  then  swallowed  the  jiedicle  with  the  ligature,  the 
ends  of  which  were  attached  to  the  left  ear  f<M'  safety.  The  vomiting,  tlie 
oppression,  and  the  dyspnea  immediately  ceased,  not  to  return.  The  loop  of 
the  ligature  appeared  in  the  mouth  on  the  eighteenth  day.     The  patient  was 

■  Rokitansky's  case.  ^  Cases  of  Dallas,  Middeldorpf,  Hofer,  .ind  Dubois. 

3  Those  reported  by  Sclimieder,  Ebertli,  and  Fagfce. 

*  Cases  of  Solimieder,  SclnieidtT,  Graef,  Prlngle,  Baillie,  Arrowsmith,  Coats,  and  Fagge. 
=  Those  of  Vater,  Dallas,  Hofer,  Dubois,  Tonoli,  and  JMiddeldorpf. 
s  Vater.  '  Hofei-,  Dubois,  and  Middeldorpf.  s  Dallas. 

9  Middeldorpf,  Tonoli. 

1"  Richards,  Proceedings  of  the  American  Laryngological  Association,  .June  12,  1879. 
"  Mackenzip,  op.  cit.,  vol.  ii.  p.  100. 

12  Uibb,  The  Throat  and  the  Windpipe,  p.  361.     London,  1861  ;  Warren,   Surgical  Observa- 
tions, p.  116.     Boston,  1866. 

'^  Cases  of  Schneider  and  Crraef.  i4  Miildcldorpf 
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doing  well  five  years  after  the  operation.  In  another  case'  it  was  necessary 
to  perform  precautionary  tracheotomy  before  ligating  the  tumor.  In  this 
instance  tlie  ligated  portions  of  the  tumor  were  passed  by  the  rectum,  but  the 
patient  died  of  inanition  two  years  afterwards,  from  dysphagia  caused  by  the 
portions  left  behind.  The  propriety  of  securing  the  ligature  exteriially  in 
order  to  control  the  tumor  in  case  of  accident,  is  exemplified  by  an  instance 
in  which  a  patient  was  found  dead  in  bed  some  days  after  this  operation,  with 
the  tumor  in  his  pharynx  completel}-  occluding  the  larynx.^  Another  success- 
ful case  of  ligature  completes,^  it  is  believed,  the  records  of  this  procedure. 
At  the  present  day  it  is  likely  that  the  electric-cautery  loop  might  be  em- 
ployed instead  of  the  ligature ;  but  the  fact  that  these  tumors  are  sometimes 
very  vascular,  and  that  secondary  hemorrhage  might  be  serious,  is  not  to  be 
ignored  in  selecting  the  more  rapid  method  of  severance. 

That  removal  with  the  horse-hair  parasol-probang  can  be  accomplished  in 
cases  of  growths  with  soft  attachments,  has  been  shown  by  two  accidental 
instances  in  which  that  manipulation  had  been  undertaken  for  supposed 
foreign  bodies.''  One  case  of  removal  of  a  growth  the  size  of  a  white  currant, 
discovered  cesophagoscopically,  is  on  record;*  but  the  nature  of  the  operation 
is  not  indicated.  CEsophagotomy  has  been  suggested  for  access  to  tumors 
high  up,  and  gastrotomy  for  those  low  down ;  but  no  records  of  these  pro- 
cedures having  been  practised  in  cases  of  the  kind  now  under  consideration 
have  come  to  ray  knowledge. 

Malign  Growths. — (1)  Sarcoma. — But  two  records  of  sarcoma  of  the 
oesophagus  seem  to  be  accessible.  In  one,  digital  exploration  produced  such 
dyspncea  that  tracheotomy  had  to  be  performed  immediately  ;  the  tumor,  a 
round-celled  sarcoma,  being  subsequently'  removed  by  subhyoidean  pharyn- 
gotomy  from  the  right  side  of  the  oesophagus  just  below  its  pharyngeal 
orifice.*  The  other,  an  alveolar  sa^rcoma  at  the  entrance  of  the  oesophagus, 
occurred  in  a  woman  who  died  of  inanition.''  Several  tumors,  partially  con- 
nected, and  varying  in  diameter  from  half  an  inch  to  two  inches,  occupied 
the  lower  part  of  the  pharynx  and  the  upper  part  of  the  oesophagus,  almost 
occluding  the  latter. 

(2)  Carcinoma. — Carcinoma  of  the  oesophagus  is  far  more  frequent  than 
the  other  varieties  of  morbid  growth,  if  not  more  frequent  than  any  other 
form  of  oesophageal '  disease.  Judging  from  my  own  practice  and  that  of  my 
associates  in  Philadelphia,  the  belief  is  entertained  that  the  published  cases 
of  carcinoma  of  the  oesophagus  represent  but  a  small  proportion  of  the  cases 
actually  observed.  Still,  it  is  far  rarer  than  carcinoma  of  the  stomach*  and 
of  some  other  organs. 

Carcinoma  of  the  oesophagus  is  most  frequently  of  the  squamous-celled  vari- 
ety of  epithelioma,  fifty-four  of  the  fifty-nine  cases  studied  by  Mr.  Butlin' 
having  been  of  this  histological  character,  as  compared  with  three  small 
spheroidal-celled  (scirrhous),  one  large  spheroidal-celled  (medullary),  and  one 

I  Dallas's  case,  cited  by  Monro  (London  Medical  Journal,  1771,  and  Edinburgh  Physical  and 
Literary  Essays,  vol.  iii.  p.  212)  ;   Monro,  Jr.,  op.  oit.,  p.  186. 

"  Dubois,  Propositions  sur  diverges  parties  de  Part  de  guerir,  p.  8.  Th^se  No.  104,  Paris 
1818  ;  cited  by  Mondifere. 

3  Hofer,  Acta  Helvetica,  torn.  i.  ;  cited  by  Mondiere. 

■•  Mackenzie,  op.  cit.,  vol.  ii.  p.  104.  5  n,i^_ 

6  Eosenbaoh,  Berliner  klinische  Wochenschrift,  20  nnd  27  Sept.  1875. 

'  Chapman,  Am.  Journ.  Med.  Sci.,  Oct.  1877,  p.  433. 

6  Tanchon,  in  a  total  of  9118  cases  of  cancer,  found  2303  of  the  stomach  and  but  18  of  the 
oesophagus  ;  cited  by  Lebert  (Traite  Pratique  des  Maladies  Cancereuses,  Sect.  III.,  p.  442.  Paris, 
1851). 

8  Sarcoma  and  Carcinoma,  p.  161.     Loudon,  1882. 
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colloid  carcinoma.'  There  does  not  appear  to  be  any  marked  proclivity  in 
any  special  portion  of  the  03Sophagus  to  become  affected.  While  some  ob- 
servers note  the  disease  as  most  frequent  in  the  upper  third,^  others  note  it 
most  frequently  in  the  lower  third,^  and  still  others  in  the  midxlle  portion.^ 
The  disease  has  been  known  to  involve  the  entire  length  of  the  organ."  What- 
ever portion  be  found  involved  after  death,  it  is  not  always  possible  to  de- 
termine whether  the  main  tract  of  extension  has  been  upward  or  downward. 

Carcinoma  of  the  oesophagus  is  usually  primary,  and  it  does  not  always 
cause  secondary  infection.  Secondary  manifestations  may  occupy  the  lymph- 
atic bronchial  glands,  the  liver — the  left  lobe  most  frequently — and  the  gas- 
tric glands.  Secondary  infection  is  much  the  least  frequent  in  the  small 
spheroidal-celled  variety  of  carcinoma  (scirrhus).  The  disease  rarely  remains 
limited  to  the  organ.  Infiltration  of  the  stomach  by  contiguity  is  not 
uncohimon  when  the  cardiac  extremity  of  the  oesophagus  is  the  seat  of  the 
disease.  Infiltration  takes  place  likewise  into  the  cervical  and  mediastinal 
connective  tissue;  the  trachea,  bronchi,  and  lungs;  the  aorta  and  other  blood- 
vessels. Ulceration  ensuing,  perforation  may  occur  into  the  trachea,  the  bron- 
chi, the  pleura,  or  the  lung,  the  aorta,  the  pulmonary,  subclavian,  or  carotid 
artery,  or  the  internal  jugular  vein.  Pressure  on  the  recurrent  laryngeal 
nerve  gives  rise  to  paralysis  of  the  laryngeal  muscles,  necessitating  trache- 
otomy when  the  dilating  muscles  are  involved  on  both  sides. 

Sometimes  the  disease  is  an  extension  from  carcinoma  of  the  tongue, 
epiglottis,  larynx,  pharynx,  stomach,  or  mediastinum.  The  manner  in  which 
the  disease  begins  and  spreads  is  a  matter  chiefly  of  theoretical  inference, 
literally  beyond  our  ken.  However  this  may  be,  it  usually  ultimately 
involves  the  organ  in  its  entire  circumference. 

Ulceration  begins  early  in  its  pathological  history,  and  very  few  specimens 
are  observed  without  it.'  It  usually  involves  the  entire  circumference  in  an 
irregular  outline,  isolated  patches  of  ulceration  being  often  found  in  addition. 
When  the  ulceration  is  not  annular,  it  does  not  seem  that  the  anterior  wall  is 
more  apt  to  sutler  than  the  posterior.  The  ulceration  sometimes  extends 
into  the  adjoining  infiltrated  tissues  to  which  the  oesophagus  may  have  become 
agglutinated,  and  perforation  thus  takes  place  into  the  structures  mentioned. 
As  the  disease  progresses,  it  produces  stricture,  and  then  obliteration  of  the 
calibre  of  the  oesophagus.  After  death,  the  diseased  tissue  appears  in  small, 
roundish,  projecting  masses  covei-ed  by  epithelium,  or  in  the  form  of  vege- 
tations or  deeply  ulcerating  masses.  The  coats  of  the  oesophagus  in  me 
vicinity  are  often  thickened,  especially  the  muscular  coat;  and  then  dilatation 
sometimes  exists  above  the  constriction. 

Etiology. — Sex,  heredity,  and  age  appear  to  be  predisposing  influences. 
Males  are  more  liable  than  females.  Thus  Zenker  reports  11  cases  out  of 
15  in  males,  Mackenzie  71  out  of  100,  Butlin  47  out  of  59,  Lebert  8  out  of 
11,  Petri  41  out  of  44,  and  Ziemssen  17  out  of  18.  This  preponderance  may 
be  due  to  the  great  tendency,  in  the  other  sex,  for  carcinoma  to  attack  the 
mamma  and  the  uterus.'  One  observei**  found  a  family  history  of  malignant 
disease  in  all  the  cases,  ten,  of  carcinoma  which  he  had  met  with ;  but  this  is  an 
exceptional  experience.  Mackenzie"  found  a  similar  history  in  but  eleven 
cases  out  of  sixty.     Though  carcinoma  of  the  oesophagus  is  infrequent  in  the 

'  Bristowe,  Trans.  Path.  Soc.  Loud.,  vol.  xix.  p.  228.     1868. 

2  Hunter,  Habershon,  Mackenzie,  Butlin.  a  Petri,  Zenker,  Ziemssen. 

<  Klebs,  Rindfleisch.  6  Zenker. 

8  Five  out  of  fifty-four  in  Butlin's  list. 

'  Koenig.  Pitha  und  Billroth's  Handbuch,  Bd.  iii.  S-  32. 

8  Richardson,  Trans.  Saint  Andrew's  Med.  Grad.  Assoc,  vol.  vi.  p.  184. 

8  Op.  oit.,  vol.  ii.  p.  73. 
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actual  subjects  of  tuberculosis,  it  is  met  with  sufficiently,  often  in  the  children 
of  tuberculous  subjects  to  suggest  the  idea  of  some  hereditar}-  predisposition 
induced  by  that  diathesis.  From  a  comparison  of  several  series  of  records,  and 
of  many  individual  reports,  comprising  a  total  of  more  than  two  hundred  cases, 
it  appears  that  the  disease  is  rare  before  the  thirteenth  year  of  life.  Few 
cases  occur  before  the  age  of  thirty -five,  most  of  them  between  the  ages  of  forty 
and  seventy.  Epithelioma,  or  squaraous-celled  cai'cinoma,  seems  to  be  the 
0!ily  variety  likely  to  appear  before  the  forty-fifth  year.  The  greatest  pro- 
clivity seems  to  be  manifested  between  the  ages  of  fifty  and  sixty.  The 
average  age  at  which  women  are  attacked  is  about  ten  years  earlier  than  the 
average  age  in  men,  say  forty-four  and  fifty-four  respectively.  It  occurs  in 
advanced  old  age,  cases  having  occurred  in  subjects  as  old  as  eighty-four'  and 
■eighty-six.^  It  is  frequently  admitted  that  abuse  of  alcoholic  beverages  may 
predispose  to  the  disease,  but  this  point  is  a  matter  of  uncertainty.  Local 
inflammations,  and  injuries  by  pressure  or  by  compression,  are  regarded  as 
•exciting  causes. 

Symptoms. — These  may  be  summed  up  as  progressive  dysphagia — first  with 
solids  and  then  with  fluids  likewise,  sometimes  becoming  more  and  more 
painful  and  sometimes  painless — regurgitation,  vomiting,  loss  of  appetite, 
dyspncea,  dysphonia,  cough,  pyrexia,  and  marasmus ;  and  subsequently  siich 
symptoms  as  are  produced  by  extension  of  the  disease  in  adjacent  organs 
and  structures,  and  by  perforation  into  them.  Lancinating  pains  occur  in  some 
instances.  After  ulceration  has  taken  place,  enlarging  somewhat  the  passage 
for  food,  the  dysphagia  undergoes  proportionate  temporary  amelioration. 

Diagnosis. — The  presence  of  several  or  all  of  the  symptoms  enumerated, 
their  steady  and  rapid  exacerbation,  the  age  of  the  patient,  and  the  recogni- 
tion of  carcinomatous  tissue  in  the  purulent  and  sanguinolent  matters 
vomited,  furnish  the  chief  grounds  for  diagnosis.  The  existence  of  obstruc- 
tion by  tumor  or  by  stricture,  is  determined  in  the  usual  manner  by  explora- 
tion with  the  sound,  and  by  auscultation  of  the  bolus.  Characteristic  shuttle- 
like pains  are  not  common,  and  cachexia  fails  to  be  produced  in  manj' cases  of 
rapid  progress.  Their  absence  therefore  does  not  invalidate  the  diagnosis. 
In  the  earlier  stages,  carcinoma  is  liable  to  be  mistaken  for  chronic  oesopha- 
g;itis,  the  presence  of  a  cicatricial  stricture  or  of  a  diverticulum,  and  involu- 
tion from  compression  on  the  exterior. 

Prognosis. — The  prognosis  is  unfavorable,  the  disease  being  inevitably 
fatal  at  a  period  varying  from  three  months  to  two  years,  or  a  little  more. 
Death  may  even  take  place  as  early  as  seven  or  five  weeks'  after  the  mani- 
festation of  dysphagia.^  More  than  one-half  the  cases  seem  to  terminate 
fatally  within  six  months,  and  five-sixths  within  twelve  months.  Life  is 
longest  preserved  in  eases  of  small  spheroidal-celled  carcinoma  (scirrhus), 
instances  being  on  record  of  its  preservation  for  more  than  two  years,  and 
exceptionally  beyond  three.  While  some  cases  are  fatal  by  inanition,  others 
terminate  before  this  condition  is  reached,  whether  by  pneumonia,  gangrene, 
or  other  disease  of  the  lung,  or  by  suflbcation,  pericarditis,  hemorrhage,  or 
disease  of  the  spinal  cord,  according  to  the  direction  and' result  of  the  con- 
secutive infiltration.  The  position  of  the  disease  and  the  liability  to  occlu- 
sion of  the  oesophagus  and  to  the  consecutive  diseases  and  conditions  just 
mentioned,  influence  the  prognosis  as  to  the  probable  length  of  life  and  the 
probable  mode  of  its  termination. 

Treatment. — This  is  palliative,  and  to  be  conducted  on  general  principles. 
Arsenic  may  be  employed  medicinally  with  some  hope  of  retarding  the 

'  Butlin's  list.  2  B^hier's  list. 

5  Mackenzie,  op.  cit.,  vol.  ii.  p.  92.  Habershon. 
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progress  of  the  disease  in  its  earlier  stages.  Dilatation  of  the  eoiistricted' 
canal  is  allowable  only  at  the  commencement.  AVhen  alimentation  becomes 
difficult,  the  stomach-tube  may  be  cautiously  used  at  tirst.  At  a  later  date  a 
catheter  may  be  ■  retained  in  the  cesophagus  a  few  days  at  a  time,  for  the 
purpose  of  injecting  food  into  the  stomach.  Other^^■ise,  rectal  alimentation 
is  indicated.  This  should  not  be  delayed  until  it  is  absolutely  necessary.  Occa- 
sional rest  to  the  part,  afforded  by  resort  to  this  mode  of  alimentation,  some- 
times temporarily  restores  the  ability  to  swallow.  In  the  later  stages, 
especially  after  ulceration  has  begun,  there  is  great  danger  of  penetrating 

the  walls  of  the  esophagus  ^A'itli  instruments, 
whether  inserted  for  probing,  for  dilating,  or 
for  conveying  nutriment.  Qllsophagostomy 
ofiers  no  hope  of  relief.  (T-astrostomy  may 
permit  the  prolongation  of  life  in  cases  favor- 
able for  the  operation.  Resection  of  the  oeso- 
phagus, partial  cesophagectomy,  seems  in  th& 
light  of  present  histological  pathology  to  pre- 
sent considerable  chance  of  benefit,  if  not  of 
cure,  provided  that  the  whole  of  the  diseased 
structure  can  be  included  in  the  excised  por- 
tion of  the  oesophagus.  The  procedure  is  ap- 
plicable only  to  disease  of  naoderate  extent, 
involving  the  upper  portion  of  the  gullet. 

At  any  stage  of  the  disease,  threatened  suffo- 
cation, whether  from  compression  of  the  air- 
tube  or  from  paralysis  of  the  laryngeal  muscles, 
may  demand  tracheotomy. 


Stricture  of  the  CEsophagus. 

Stricture  of  the  cesophagus  is  occasionally 
copgenital,  and  sometimes  inflammatory ;  but  it 
is  much  more  frequently  cicatricial,  occurring 
usually  as  the  result  of  injury  to  the  part  or  of 
disease  within  the  organ,  in  its  walls,  or  directly 
outside.  The  intrinsic  injuries  are  most  fre- 
quently lacerative,  and  the  diseases  ulcera- 
tive. Cicatriicial  stricture  is  most  frequent  at 
the  uppermost  portion  of  the  cesophagus,  but 
it  also  occurs  lower  down,  even  just  above  the 
cardiac  orifice  of  the  stomach. '  Traumatic 
stricture  has  been  known  to  extend  from  within 
half  an  inch  of  the  cricoid  cartilage  to  within 
an  inch  of  the  cardia^  (Fig.  1175),"but  in  most 
instances  it  does  not  extend  over  more  than 
three  inches.  Usually  there  is  but  one  stricture, 
but  in  some  instances  there  are  tAvo,  three,  or 
as  njany  as  four.^  The  occlusion  of  the  canal 
is  occasionally  complete,  and  may  vary  between 
this    extreme    and    very    slight    obstruction. 


Traumatic  stricture  of  the  cesophagus. 
(After  Mackenzie.) 


'  Maury,  American  Journ.  Med.  Sciences,  April,  1870,  p.  369  ;  Eawdon,  Liverpool  Med.  and 
Surg.  Rep.,  vol.  iii.  p.  117;  Reid,  New  York  Medical  Journal,  Oct.  1877,  p. -405. 
2  Mackenzie,  op.  cit.,  vol.  ii.  p.  154.  a  Cohen,  op.  cit.,  p.  291. 
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Cicatricial  strictures  occur  in  the  form  of  folds,  bauds,  nodules,  and  aggluti- 
nations of  opposing  surfaces.  Repeated  detention  of  food  sometimes  dilates 
the  oesophagus  just  above  the  stricture,  hypertrophy  occurring  first,  and 
fatty  degeneration  afterwards.  Atrophy  is  not  uncommon  below  tight  stric- 
tures, and  collapse  of  the  tube  usually  follows. 

Etiology. — The  causes  of  oesophageal  stricture  are  obscure  in  some  instances. 
They  are  most  frequently  traumatic,  and  due  to  scalds,  to  chemical  disinte- 
gration following  the  deglutition  of  weak  or  strong  acid  or  alkaline  liquids, 
to  laceration,  or  to  destructive  inflammation  and  cicatrization  following  me- 
chanical injury  or  the  impaction  of  foreign  bodies.  Intrinsic  strictures  are 
also  produced  by  carcinoma,  syphilis,  tuberculosis,  neoplasms,  varices,  ab- 
scesses, connective-tissue  or  muscular  hyperplasia,  and  even  osseous  infiltra- 
tion. Strictures  by  outside  compression  are  produced  by  abscesses,  morbid 
growths,  enlarged  thyroids,  enlarged  lymphatic  glands,  and  aneurisms  of  the 
aorta. 

Symptoms. — -The  characteristic  symptoms  are  persistent  and  often  progres- 
sive dysphagia,  and  regurgitation.  In  addition,  there  may  be  pain,  sense  of 
oppression  in  the  chest,  and  nervous  disturbance.  In  organic  stricture,  impli- 
cating the  course  of  the  pneumogastric  and  inferior  laryngeal  nerves,  there- 
may  be  dyspnoea,  dysphonia,  and  spasm. 

Diagnosis. — The  history  of  the  case,  the  existence  of  dysphagia  and 
regurgitation,  evidence  on  auscultation  of  impediment  to  the  descent  of  the- 
bolus,  and  obstruction  detected  in  catheterization  or  exploration  with  the- 
sound,  are  the  pathognomonic  guides  to  diagnosis.  Dj'spnoea  and  dysphonia 
will  suggest  stricture  of  organic  origin,  the  latter  more-  especially  should  a 
vocal  band  exhibit  paralysis.  Any  morbid  products  or  fragments  of  tissue, 
bi'ougbt  to  light  by  regurgitation  or  by  catheterization,  will  serve  to  indicate 
the  nature  of  the  lesion  which  produces  the  stricture. 

Prognosis. — The  prognosis  is  unfavorable  in  incurable  organic  stricture. 
It  is  comparatively  favorable  in  cicatricial  stricture  of  moderate  dimensions, 
especially  when  due  to  a  curable  disease,  or  when  susceptible  to  dilatation, 
to  division  by  (Esophagotomy,  or  to  circumvention  by  oesophagostomy  or 
gastrostomy.  Cicatricial  stricture  of  traumatic  origin  may  exist  for  many 
years  before  the  patient  succumbs  to  inanition.  During  the  process  of  hyper- 
trophy above  the  stricture,  muscular  power  forces-  nutriment  through  the 
stricture  ;  but  when  fatty  degeneration  begins,  this  power  becomes  lost  and 
marasmus  ensues.  Meantime  abscess  may  occur,  and  fatal  pneumonia  or  pul- 
monary gangrene  may  end  the  struggle  for  life. 

Treatmeiit. — The  medicinal  and.  hygienic  treatment  of  patients  with  stric- 
ture varies  with  its  character.  The  surgical  treatment  requires  in  the  first 
place  proper  measures  for  the  removal  of  any  foreign  body,  morbid  growth, 
collection  of  pus,  or  other  pathological  condition  remediable  by  surgical 
means.  For  the  cure  or  amelioration  of  the  stricture  itself,  the  treatment, 
according  to  the  indications,  will  be  by  simple  dilatation,  forced  dilatation, 
or  dilatation  after  section  of  the  stricture — whether  by  internal  cesophagotomy,, 
or  by  direct  access  through  the  wound  of  external  esophagotomy  or  that 
of  gastrotomy.  '  The  value  of  persistent,  progressive  dilatation,  especially  in 
cases  of  traumatic  stricture,  is  not  sufficient^  appreciated  by  all  sui'geons. 
That  much  of  the  difliculty  in  cases  of  supposed  unyielding  strictures  is 
sometimes  due  to  spasm  from  attendant  irritation — as  has  been  expressed  by 
Michel,  Annandale,  and  Campbell,  in  particular — seems  demonstrated  in  the 
successful,  accidental  dilatation^  ett'ected  by  the  swelling  of  a  piece  of  dried 
peach,  incautiously  swallowed  in  a  case  of  supposed  impassable  stricture- 

'  Smith,  Med.  and  Surg.  Reporter,  Deo.  6,  1S84,  p.  641. 
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This  hint  might  be  utilized  in  suitable  cases  by  allowing  the  patient  to 
swallow  some  easily  distensible  substance  (sponge,  leather,  or  other  suitable 
material)  secured  to  a  string,  so  that  it  might  be  promptly  and  safely  with- 
drawn. Proper  care  would  be  required  to  avoid  risk  of  rupturing  the 
■oesophageal  wall  in  thus  doing.  If  the  stricture  be  impassable  by  bougie  or 
inaccessible  to  oesophagotomy,  gastrostomy  may  be  practised.  Internal 
<Esophagotomy  and  digital  divulsion  are  sometimes  practised  through  the 
wound  of  gastrotomy.  Cauterization  and  electrolysis  are  claimed  as  legiti- 
mate procedures,  but  both  are  risky — the  former  as  likely  to  increase  the 
stricture,  and  the  latter  as  liable  to  excite  fatal  syncope  by  irritating  the 
pneumogastric  nerve. 

Coarctatiox-Stricture.  {Extraneous  Stenosis.)-^This  form  of  stricture  is 
due  to  compression  outside  the  oesophagus,  forcing  one  wall  close  to  the  other, 
•or  into  actual  contact.  It  may  be  due  to  abscess,  enlarged  bronchial  glands, 
enlarged  thyroid,  morbid  growth,  aneurism,  or  pericardial  effusion.  It  is  to 
be  carefully  discriminated  from  intrinsic  stricture.  The  diagnosis  is  made  by 
exclusion,  and  by  the  recognition  of  cervical  or  thoracic  disease  outside  of  the 
g;ullet.  The  characteristic  symptoms  are  dj'sphagia  and  pain.  The  prognosis, 
dependent  upon  the  curability  of  the  primary  disease,  is  on  the  whole 
unfavorable.  The  treatment  consists  in  management  on  genei'al  principles, 
and  in  careful  attempts  at  dilatation  and  catheterization  for  the  better  supply 
of  nourishment..  Cure,  or  even  amelioi'ation  of  the  causal  aflection,  will 
relieve  the  constriction.  In  all  cases,  however  treated  or  of  whatever  origin, 
the  importance  of  keeping  up  nutrition  by  rectal  alimentation  even  before 
this  procedure  is  imperatively  necessitated,  cannot  be  too  strongly  insisted 
upon. 

Spasm  and  Paralysis  of  the  (Esophagus. 

Spasm  of  the  (Esophagus,  or  GIsophagismus. — This  is  a  neurosis  which  may 
«xist  alone  or  in  association  with  pharyngismus.  It  may  affect  any  portion, 
of  the  tube.  The  inability  to  swallow,  or  rather  to  complete  the  process  of 
■deglutition,  may  be  transient,  or  persistent  during  consecutive  series  of  hours. 
It  is  usually  manifested  irregularly^,  often  suddenly,  but  may  be  definitely 
intermittent,  or  may  even  precede  every  eftbrt  at  deglutition.  In  some  sub- 
jects it  occurs  only  on  attempts  to  swallow  certain  sorts  of  food,  hot  or  cold, 
soft  or  hard.  It  is  often  associated  with  regurgitation  of  air  or  of  flatus,  and 
■with  the  globus  hystericus.  It  may  be  pai*iless  or  painful.  When  severe, 
there  may  be  spasm  of  the  glottis,  cardiac  disturbance,  and  syncope. 

Etiology. — (Esophagismus  occurs  in  diseases  of  the  oesophagus,  but  it  is 
usually  a  reflex  neurosis  excited  by  disease  of  the  viscera,  genital  organs,  or 
nerve-centres,  as  in  hydrophobia.  It  occurs  at  all  ages,  and  principally  in 
females,  especially  hysterical_  and  nervous  ones. 

Symptoms. — The  symptoms  are  sudden  dysphagia,  giving  way  as  suddenly 
as  it  begins,  either  at  once,  or  after  a  prolonged  interval  whichmay  comprise 
several  hours ;  and  regurgitation,  immediate  or  nearly  so  when  the  spasm  is 
located  high  up,  delayed  for  hours  or  even  for  days  when  the  spasm  is  low 
down. 

Diagnosis. — The  suddeuness  and  intermittenee  of  the  paroxysms  will 
suggest  the  diagnosis,  and  successful  catheterization  of  the  oesophagus  will 
confirm  it.  The  tube  or  bougie  is  usually  arrested  at  the  seat  of  spasm, 
but  after  a  few  moments'  or  a  minute's  rest  A\ill  glide  readily  onward  on  the 
occurrence  of  relaxation.  The  difterentiation  of  nervous  spasm  from  spasm 
of  organic  origin,  rests  in  the  main  on  the  conservation  of  good  nutrition. 
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Prognosis. — This  is  usually  favorable,  unless  there  be  some  serious  disease 
of  the  nerve-centres,  or  of  some  other  important  organ. 

Treatment. — The  first  passage  of  the  bougie  often  permanently  cures  the 
spasm.  Should  the  relief  be  but  temporary,  the  procedure  can  be  repeated 
from  time  to  time.  Relaxants,  anodynes,  and  antispasmodics  are  indicated 
as  medicinal  remedies.  The  periodic  warm  bath  is  an  excellent  measure  for 
children.  Painting  the  pharynx  with  a  weak  solution  of  iodine  or  of  silver- 
nitrate,  every  few  days ;  deglutition  of  these  substances  in  glycerine  or  in 
ointment ;  or  their  passage  along  the  esophagus  on  the  probang,  cures  many 
obstinate  cases.  Electrization,  sometimes  successfully  employed,  is  objec- 
tionable for  the  reasons  indicated  in  speaking  of  oesophageal  stricture. 

Paralysis  of  the  CEsophagus.— This  may  be  partial  or  complete.  It  may 
be,  and  often  is,  associated  with  paralysis  of  the  pharynx,  palate,  tongue,  or 
larynx,  with  so-called  bulbar  paralysis,  and  with  general  paralysis. 

Etiology. — It  may  be  due  to  disease  of  the  oesophagus ;  to  mechanical 
restraint  by  external  adhesions  ;  to  disease  or  injury  of  the  fibres  of  the 
pneumogastric  nerve;  to  external  pressure;  to  neurasthenia  from  hemor- 
rhage or  from  protracted  disease  ;  to  septic  poisoning  in  syphilis,  diphtheria, 
or  plumbisra.  It  may  occur  suddenly,  from  shock  by  fright,  or  from  reaction 
by  chilling  the  overheated  body. 

Symptoms. — Partial  paralysis  may  afi'ord  no  symptoms  at  all.  Dysphagia,, 
deglutition  easiest  in  the  erect  position,  escape  of  saliva,  *nd,  towards  the 
end,  escape  of  fluids  and  food  into  the  air-passages,  constitute  the  charac- 
teristic symptoms. 

Diagnosis. — The  differential  diagnosis  rests  on  the  absence  of  pain  and 
regurgitation,  symptoms  present  in  dysphagia  from  mechanical  occlusion  of 
the  oesophagus.  Auscultation  of  the  bolus  may  indicate  the  position  and 
extent  of  the  paralysis. 

Prognosis. — This  is  favorable  in  idiopathic  cases,  and  in  those  due  to  cura- 
ble diseases  or  injuries,  especially  when  the  paralysis  is  confined  to  the 
oesophagus ;  but  recovery  is  rarely  rapid.  The  prognosis  is  unfavorable 
under  almost  all  other  conditions. 

Treatment. — ^Surgical  treatment  is  restricted  to  the  pjassage  of  the  stomach- 
tube,  when  required  to  insure  due  supplies  of  nourishment.  Prepai'ations 
of  strychnine  are  indicated  for  internal  administration.  Electric  treatment 
is  almost  as  likely  to  increase  the  paralysis  as  to  diminish  it,  and  internal 
electrization  is  liable  to  induce  fatal  syncope. 


Dilatation  and  Sacculation  op  the  CEsophagus. 

Dilatation  of  the  oesophagus,  or  oesophagocele,  may  be  general  or  partial. 
General  dilatation  involves  the  whole  of  the  oesophagus  fi'om  pharynx  to 
stomach,  the  organ  often  being  stretched  as  well  as  dilated  {complete  general 
dilatation).  Partial  dilatation  presents  itself  in  three  forms.  (1)  It  may  in- 
volve the  greater  portion  of  the  oesophagus  from  the  cardiac  orifice  to  the 
cervical  portion ;  a  form  pathologically  allied  to  general  dilatation  {incom- 
plete general  dilatation).  (2)  It  may  be  circumscribed — a  limited,  circum- 
ferential dilatation,  forming  an  ampulla  {annular  dilatation).  (3)  It  may  in- 
volve but  a  portion  of  the  periphery  in  a  diverticulum  or  pouch  {diverticu- 
lum, pouched  dilatation,  sacculation).  General  dilatation  is  usually  fusiform 
or  spindle-shaped,  whether  complete  or  incomplete,  the  greatest  enlargement 
being  where  the  normal  diameter  is  greatest.     Complete  dilatation  varies  from 
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li<^ht  enlargement  to  the  bulk  of  a  large  arm,'  or  four  times  the  normal 
eumference  at  the  greatest  point  of  enlargement,  so  that  its  bulk  may 

nearly  equal  that  of  the  stomach/   in 


cir 


Fig.  1176. 


the  case  illustrated  by  Fig.  1176,  the 
organ  was  46  centimetres  in  length 


instead  of  29,  the  normal  length,  and 
30  centimetres  in  its  greatest  circum- 
ference instead  of  7|.  In  cases  of 
considerable  elongation,  the  oesopha- 
gus must  form  an  S-shaped  curve ; 
a  theory  which  is  supported  by  the 
fact  that,  in  one  or  two  instances,* 
stretching  of  the  trunk  has  been 
practised  to  facilitate  deglutition,  the 
movement  apparently  straightening 
out  the  kink.  Incomplete  general 
dilatation  seems  to  involve  the  tho- 
racic portion  of  the  oesophagus  only.^ 
Pathology. — The  entire  parietes  of 
the  dilated  oesophagus  are  usually 
very  much  thickened,  often  to  three 
or  more  times  their  normal  thickness. 
They  are  very  vascular  in  some  in- 
stances. The  muscular  coat  is  much 
the  most  hypertrophied,  as  a  rule, 
having  been  found  as  thick  as  the  mus- 
cles of  the  abdominal  wall.  Exception-  / 
ally  it  is  found  much  atrophied,®  al- 
though the  general  parietes  are  much 
thickened.  The  mucous  membrane  in 
some  instances  shows  evidences  of  in- 
flammation— congestive,  erosive,  ul- 
cerative, or  proliferative,  as  may  be. 
Annular  dilatation  is  most  frequently 
the  result  of  circumferential  distention 
by  retained  aliment  just  above  a  stric- 
ture. Such  a  dilatation  rarely  occu- 
pies more  than  three  inches  of  the 
length  of  the  canal,  and  may  be  almost 
unnoticeable  if  not  sought  for.  The 
upper  portion  is  more  distended  than 
the  lower.  The  canal  is  usually  uni- 
form in  circumference,  but  sometimes 
the  dilatation  is  most  pronounced  at 
some  portion  of  the  periphery,  occa- 
sionally to  such  an  extent  as  to  form  a  divei'ticulum.^  The  muscular  tissue 
above  the  stricture  undei'goes  hypertrophy,  and  the  connective  tissue  and  mu- 
cous membrane  become  thickened.     When  due  to  stricture,  the  most  frequent 

'  Rokitansky,  Manual  of  Pathological  Anatomy,  vol.  ii.  p.  8.     London,  1849. 

2  Lusolika,  Arch.  f.  Anat.,  Marz,  1868,  S.  473. 

«  Gradenwitz,  Schmidt's  Jahrb.,  Bd.  ci.,  S.  298.  1859  (cited  by  Mackenzie)  ;  Davy,  Dublin 
Hospital  Gazette,  May  1,  1875  (cited  by  Knott). 

'  Cases  of  Raymond  (Gaz.  Med.  de  Paris,  No.  7,  1869),  and  of  Hanney  (Edin.  Med.  and  Surg. 
Jour.,  July,  1833). 

5  Hanney,  loe.  oit. 

«  Nicoladini,  Wien.  med.  Woch.  1877,  No.  25  ;  cited  by  Zenker  and  Ziemasen. 


General  dilatation  of  tlie  cesopliagns  ;  A,  larynx  ;  £, 
tliyroid  ;  (7,  trachea  ;  D,  ojsoptiagus  ;  ^,stomacli.  (After 
Luschka.) 
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seat  of  the  dilatation  is  wliei-e  the  oesophagus  is  crossed  by  the  left  bronchus ;' 
but  when  not  due  to  stricture  its  seat  is  usually  just  above  the  diaphragm.  The 
pouch-like  dilatation,  tliverticidnm,  or  sacculation,  is  most  frequently  a  pharyn- 
geal diverticulum  reaching  down  behind  the  cesophagus  {pressure  diverticuldm, 
Zenker  and  Ziemssen).  Those  cases  cannot  be  very  rare,  although  some  forty 
only  appear  to  be  on  record,^  for  several  have  been  seen  in  my  own  practice. 
The  formations  appear  to  be  single  only,  as  a  rule.'  They  are  usually  located 
posteriorly,  sometimes  in  the  median  line,  sometimes  on  one  side  of  it. 
They  are  attributed  to  pressure  from  above,  due  to  retention  of  food  which 


Fig.  1177. 


Fig.  1178. 


Traction  diverticulum.  Apex  held  fast  by  contracted 
-glands  to  the  hifurcation  of  the  trachea.  (After  Zen- 
ker and  Ziemssen.) 


Interior  view  of  a  traction  diverticulum,  to  exhibit  the 
orifice.     (After  Zenlser  and  Ziemssen.) 


gradually  distends  and  elongates  them.  They  vary  in  size  from  the  dimen- 
sions of  a  pea  to  that  of  a  duck's  egg.  True  oesophageal  diverticula  {trac- 
tion diverticula,  Zenker  and  Ziemssen)  are  attributed  chiefly  to  traction  on 

1  Lahorde,  Compte  Rendu  de  la  Soo.  de  Biologie,  p.  43,  1853  ;  cited  by  Michel. 
'  Most  of  these  are  cited  by  Zenker  and  Ziemssen  (op.  oit.,  vol.  viii.  p.  52). 
■■"  Littrfe  observed  four  cylindrical  sacs  in  one  instance.     Collection  Acad^mique   t.  iv   d   371  • 
•cited  by  Mondiere  (Arch.  G^n  de  Med.,  Sept.  1833,  p.  52).  r  , 
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the  anterior  walls,  after  inflammatory  adhesion  to  outside  tissues,  caused! 
^usually  by  the  subsidence  of  tumefied  lymphatic  glands,  which  in  shrinking 
.draw  the  side  of  the  tube  into  a  funnel-shaped  sac,.constri.cted  at  its  margin 
by  recession  of  the  muscular  coat.'  A  case  in  which  the  apex  of  the  sac- 
was  thus  agglutinated  to  the  trachea  at  its  bifurcation,  is  illustrated  by 
Zenker  and  Ziemssen.^  (Fig.  1177.)  Such  diverticula  are  most  frequent  at 
this  point,  and  are  rarely  found  at  any  considerable  distance  therefrom.. 
They  are  rarely  deeper  than  from  9  to  12  millimetres,  and  are  usually 
less  than  8.  The  orifice  is  round  or  elliptic,  and  variable  in  size.  (Fig- 
1178.)  Other  diverticula  have  been  attributed  to  hernia-like  protrusions 
of  the  mucous  membrane  through  ruptu.res  of  the  muscular  coat,  sus- 
tained by  falls  or  blows,  or  by  violent  eftbrts  of  deglutition.  They  have 
likewise  been  attributed  to  strictures  of  carcinomatous,^  and  perhaps  of  other 
origin.  When  low  down,  such  a  diverticulum  may  overlap  the  orifice  of  the 
stomach  in  such  a  way  as  to  prevent  the  entrance  of  food.^ 

Etiology. — General  dilatation  may  be  congenital. °  A  number  of  reported 
cases  are  apparently  congenital,  there  having  been  no  strictui'e  below  them 
to  favor  ineclianical  distention.'  Other  instances  are  apparently  due  to- 
mechanical  distention  the  result  of  constriction  at  the  cardia.'  The  lesion 
has  been  attributed  by  observers  to  blows  on  the  chest,*  to  lifting  heavy 
weights,®  to  detention  of  a  hot  solid  bolus,'"  to  gastric  fever,"  to  distention  by 
large  quantities  of  water,'^  to  oesophagitis, '^.and  to  fatt}'  degeneration.'^  It  is 
not  unlikely  that  inflammation  following  injury  may  be  the  starting  point  of 
the  process  in  cases  of  pathological  origin.  It  is  occasionally  due  to  stricture 
at  the  card ia  in  connection  with  stricture  at  the  pylorus,'^  and  exceptionally 
to  stricture  at  the  pylorus  alone,  with  limited  distensive  power  in  the  stomach.'^ 
Paralysis,  softening,  and  ulceration  favor  dilatation  from  distention. 

Annular  dilatation  is  almost  always  due  to  mechanical  distention  above  a 
stricture,  whether  congenital,  cicatricial,  or  due  to  morbid  growth  or  foreign 
body.  Instances  are  on  record  of  annular  dilatation  from  all  these  sources. 
Carcinoma  is  less  frequently  a  cause  than  has  long  been  generally  supposed, 
probably  because  it  undergoes  degeneration  so  soon,  and  thus  presents  less 
resistance  to  pressure.  Pharyngeal  diverticula  are  sometimes  due  to  congeni- 
tal defect,  and  sometimes  to  pressure,  perhaps  to  both  causes  in  most  instances. 
This  defect,  according  to  Bardeleben  and  to  Billroth,"  is  attributable  to  par- 
tial external  closure  of  one  of  the  branchial  fissures,  the  internal  opening 
remaining  patent.  True  oesophageal  diverticula  are  attributable  to  defect  or 
rupture  of  the  muscular  coat,  permitting  hernia  of  the  mucous  and  interme- 
diate coats;  or  to  external  traction,  the  result  of  agglutination  with  swollen 
and  inflamed  tissues. 

Symptoms. — The  symptoms  of  general  dilatation  are  impediment  to  the 
passage  of  food  into  the  stomach,  hyper-salivation,  and  regurgitation — some- 
tiines  of  unaltered  and  sometimes  of  fermented  food — ultimately  culminating 
in  dysphagia  and  aphagia.     The  impediment  to  swallowing  sometimes  exists 

1  Eokitansky,  op.  cit.  2  Op.  cit. 

3  GrisoUe,  Bull,  de  la  Soo.  Anat.  1832,  p.  113  ;  cited  by  Michel  (a  posterior  pouch  at  middle 
portion  of  oesophagus). 

«  De  Guise,  Dissertation  sur  rAngvrysrae,  suivie  de  Propositions  Mgdicales.  Paris,  An.  xii. ; 
cited. by  Mondiere  (Arch.  Gen.  de  U&i.,  Sept.  1833,  p.  34). 

6  Zenker,  Ziemssen's  Cyclopaedia  of  Pract.  Med.,  vol.  viii.  p.  51  (autopsy  of  a  seven-months 
child,  seven  days  old). 

s  Cases  of  Hanney,  Ghiaje,  Luschka.  '  Cases  of  Lindau,  Eokitansky,  Wilks. 

8  Hanney,  Purton.  9  Davy.  lo  Spengler. 

"  Chiaje.  12  Oppolzer.  13  Stern. 

"  Klebs. 

"  Lindau,  Casper's  Wooh.,  1840,  S.  3,')6  ;  cited  by  Zenker  and  Ziemssen.  is  Klebs   ibid 

"  Clinical  Surgery,  p.  130.     London,  1881. 
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Fig.  1179. 


from  infancy  to  advanced  maturity,  or  even  from  birth  to  advanced  old  age.* 
Hiccough  occurs  in  some  instances.  Complete  dilatation  is  believed  to  give 
rise  to  habits  of  rumination,  not  at  all  unpleasant.  Annular  dilatation  pre- 
sents the  usual  symptoms  of  stricture,  to  v^hich  are -added  regurgitation  at 
unusually  long  periods  after  deglutition,  and  almost  continuous  escape  of 
the  fetid  gases  of  decomposition. 

An  oesophageal  diverticulum  will  not  produce  dysphagia,  unless  it  be  so 
situated  as  to  compress  the  main  channel  or  overlie  the  stomach,  under  which 
circumstances  it  will  give  rise  to  symptoms  like  those  of  intrinsic  stricture, 
or  of  compressing  stricture  from  tumor  outside.  As  long  as  sufficient 
aliment  reaches  the  stomach,  nutrition  remains  well  preserved  ;  but  when  the 
passage  of  food  becomes  impracticable,,  progressive  emaciation  ensues,  with 
its  usual  manifestations.  A  pharyngeal  diverticulum,  while  filled,  may  so 
compress  the  oesopha.gus  as  to  render  deglutition  impracticable,  when  exter- 
nal compression  will  empty  part  of  its  contents  into  the  mouth. 

Diagnosis. — Apart  from  the  symptoms  mentioned,  the  diagnosis  will 
depend  upon  the  results  of  ausculta- 
tion of  the  bolus  and  exploration  with 
the  sound.  In  general  dilatation,  auscul- 
tation indicates  too  rapid  a  descent  of 
the  mouthful  of  water  and  in  a  larger 
stream  than  usual.  A  diverticulum,  it  is 
claimed,  can  be  detected  by  the  deviation 
of  the  sound  from  the  usual  line.  Palpa- 
tion with  the  bougie,  in  general  dilatation, 
reveals  a  large  sac  in  which  the  end  of 
the  instrument  is  freely  movable.  In 
exploring  for  pharyngeal  sacculation,  the 
sound  may  slip  by  the  entrance  of  a 
diverticulum,  especially  when  the  latter 
is  empty  (Fig.  1179,  B);  consequently 
the  unhindered  passage  of  the  instrument 
into  the  stomach  is  not  positive  evidence 
that  sacculation  is  not  present.  Tem- 
porary external  swelling  by  filling  of  the 
the  sac,  and  its  partial  discharge  by  external  upward  compression,  will  indi- 
cate the  existence  of  a  pharyngeal  diverticulum. 

F^ognosis. — The  prognosis  is  unfavorable  as  to  remedying  the  lesion. 
IsTeither  medicine  nor  surgery  is  of  much  avail.  The  prognosis  as  to  life  is 
not  unfavorable  under  ordinary  conditions.  Many  years  may  elapse  before 
the  fatal  termination  takes  place,  whether  by  accidents  of  perforation  and 
ulceration,  or  by  inanition.  Extreme  old  age  has  been  reached  by  subjects 
who  presented  evidence  of  the  lesion  from  infancy.  When  inter-current 
disease  or  consecutive  lesion  does  not  terminate  life,  death  eventually  ensues 
by  starvation. 

Treatment. — Surgery  ofters  little  in  the  way  of  remedy.  Chronic  oeso- 
phagitis, strictui'e,  foreign  body,  or  whatever  may  be  the  apparent  cause, 
requires  appropriate  treatment.  Feeding  through  a  stomach-tube,  well  in- 
troduced, would  prevent  detention  of  food  in  a  sac  or  diverticulum.  Paraly- 
sis would  indicate  the  medicinal  use  of  phosphorus  and  of  strychnine.  The 
use  of  the  stomach-tube  for  feeding,  and  of  electrization  for  attempted  cure, 
has  been  suggested  for  general  dilatation,  but  the  prospects  of  good  results 


A,  direction  of  sound  when  the  diverticulum  ia 
full.  B,  when  it  is  empty.  (After  Zenker  and 
Ziemssen.) 


'  Cassan,  Arch.  Gen.  de  M^d.,  2e  s^rie,  t. 
a  male  patient,  who  died  at  77). 
VOL.  VI. — 8 


ii.  p.  79.     1836  ;  cited  by  Michel  (pharyngjooele  iu 
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from  electricity  are  hardly  sufficient  to  justify  the  risk  of  injury  by  undue 
excitation  of  the  pneumogastric  nerve.  Exsection  of  a  pharyngeal  diverticu- 
lum, through  the  external  vt^ound  of  pharyngotomy  or  cesophagotomy,  has 
been  suggested  as  a  feasible  operation,  but  I  am  unavi^are  of  any  instance  in 
which  this  operation  has  been  attempted. 


(Esophageal  Instruments. 

Introduction  of  the  Stomach-Tube. — The  patient  should  be  in  the  sitting 
position,  with  the  head  bent  back  and  supported  upon  the  breast  of  the  sur- 
geon, or  of  an  assistant,  in  such  a  direction  as  to  bring  the  mouth  and  pharynx 
as  much  as  possible  in  line  with  the  oesophagus ;  or  the  recumbent  position 
may  be  adopted,  with  the  head  hanging  down  beyond  the  edge  of  the  couch 
or  table,  and  supported  in  the  hands  of  an  assistant.  The  tube,  previously 
warmed  by  friction  or  by  hot  water,  and  then  lubricated  with  vaseline,  gly- 
cerine, ointment,  or  oil,  is  next  taken  in  one  hand,  while  with  the  index  or 
middle  finger  of  the  otber,  the  surgeon  dii'ects  the  instrument  .beyond  the  epi- 
glottis, or  into  one  of  the  sinuses  between  the  larynx  and  pharynx,  and  then 
gently  presses  it  down  into  the  oesophagus,  the  patient,  if  conscious,  making- 
voluntary  efforts  to  swallow  its  extremity.  Should  resistance  from  spasmodic 
contraction  be  felt,  the  tube  should  be  held  in  position  for  a  few  moments,  and 
should  be  pushed  onward  at  the  first  sign  of  relaxation  of  the  spasm.  The 
tube  should  then  be  passed  down  until  its  extremity  has  entered  the  stomach, 
the  average  distance  of  which  from  the  teeth  is  about  twelve  inches  in  the 
full-grown  adult. 

In  the  presence  of  actual  or  threatened  softening  or  ulceration,  the  possibility 
of  perforation  or  rupture  from  frequent  introduction  of  the  tube  is  to  be  appre- 
hended. Under  these  conditions  it  is  preferable  to  keep  the  instrument  con- 
tinuously in  position,  for  which  purpose  a  soft-rubber  or  other  flexible  tube 
is  used,  of  no  greater  calibre  than  can  be  passed  through  the  nose.  When 
the  end  of  the  tube  reaches  the  pharynx,  it  is  directed  into  the  oesophagus  by 
the  fingers  of  the  surgeon's  unengaged  hand.  The  free  extremity  is  secured 
by  threads  and  adhesive  strips,  or  bandages,  to  the  ear  or  top  of  the  head,  and 
is  kept  occluded  by  cork  or  string  when  not  in  immediate  use.  Krishaber 
has  reported  four  cases'  in  which  a  soft-rubber  tube,  passed  through  the  naris, 
was  safely  retained  in  position  for  periods  varying  from  forty-six  to  three 
hundred  and  five  days,  for  the  latter  period  in  a  case  of  carcinoma. 

Bougies  and  Dilators. — Various  forms  of  bougie  are  used  for  the  purpose 
of  detecting  and  dilating  strictures.    They  are  introduced  in  the  same  manner 

Fig.  1180. 


Sectional  outlineB  of  Mackenzie's  bongie. 


as  the  stomach-tube.     Bougies  similar  to  those  used  in  dilating  urethral  stric- 
tures, but  of  larger  size,  are  much  employed,  some  of  equal  calibre  throughout, 

1  Trans.  Int.  Med.  Congress,  voL  ii.  p.  392.  London,  1881. 


OPERATIONS   ON   THE    (ESOPHAGUS. 


35 


some  with  attenuated  or  rat-tail  extremities.     These  are  Fig.  118I. 

usually  cylindrical.  As  remarked  by  Mackenzie,  however, 
inasmuch  as  the  transverse  diameter  of  the  cesophagus  ex- 
■ceeds  its  antero-posterior  diameter,  bougies  constructed 
upon  that  model  (Fig.  1180)  ought  to  be  better  theoretic- 
ally ;  and  Mackenzie  has  found  his  views  confirmed  by 
experience.  Whalebone  stems  with  ivory  knobs  (Fig. 
1181)  are  also  much  used.  The  knobs  should  be  much 
more  tapering  at  the  top  than  those  usually  made,  so  as  to 
present  less  difficulty  in  disengaging  them  from  beneath  a 
stricture.  The  knobs  should  be  securely  fastened,  and  the 
fastening  should  be  thoroughly  tested  each  time  that  they 
are  used,  lest  they  should  be  accidentally  detached  in  with- 
drawal. Ivory  and  metallic  knobs  are  sometimes  so  ar- 
ranged as  to  be  screwed  at  will  upon  the  guiding  rod,  a 
-method  of  fastening  much  more  secure  than  glueing  or 
riveting.  The  safest  instrument  by  far  is  the  graduated 
■oesophageal  dilator  of  Trousseau  (Fig.  1182),  made  of  ca- 
theter material  or  of  whalebone.  It  permits  testing  the 
capacity  of  the  stricture,  and  systematic  dilatation,  without 
-change  of  instrument.  Dilating  machines,  constructed  of 
split  metallic  sounds,  the  sides  of  which  can  be  separated 
mechanically  by  the  action  of  a  screw  at  the  free  extremity, 
have  been  employed  by  some  surgeons.  It  is  questionable 
whether  they  are  safe  instruments.  Another  mode  of  dila- 
tation which  may  be  mentioned,  consists  in  using  -a  thin 
rubber  tube  which  is  passed  through  the  stricture  by  the 
aid  of  a  rigid  conductor,  on  the  withdrawal  of  which  the 
tube  is  to  be  distended  with  compressed  air,  with  water,  or 

with  mercury.  CEsophageal  aUators. 

Fig.  1182. 


Graduated  oesophageal  dilator  of  Troussean. 


Operations  on  the  (Esophagus. 


CEsoPHAGOTOMY  AND  (EsoPHASOSTOMY. — Three  operations  are  included  under 
this  head  :  (1)  An  incision  from  the  exterior  through  the  entire  parietes  of 
the  oesophagus,  for  the  purpose  of  reaching  its  interior  to  removea  foreign 
body,  etc.  {external  cBsophagotomy),  or  to  establish  a  fistula  {msophagostomy) ; 
(2)  a  nick  or  an  incision  through  cicatricial  or  diseased  tissue,  or  through  the 
mucous  membrane  and  as  little  deeper  tissue  as  possible,  by  means  of  an 
instrument  passed  through  the  mouth,  for  the  purpose  of  j)ermanently  enlai'g- 
ing  the  constricted  calibre  of  the  gullet,  or  for  facilitating  subsequent  dila- 
tation {internal  oesophagotomy) ;  and  (3)  a  procedure  in  which  the  external 
wound  is  utilized  to  afford  access  to  a  cutting  instrument  within  the  OBsopha- 
^us  {combined  oesophagotomy). 
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(1)  External  OEsophagotomy. — Although  suggested  as  early  as  1643,'  and 
successfully  performed  as  early  as  1738,"  this  operation,  through  lack  of 
experience  with  it,  was  long  avoided  by  surgeons,  owing  to  an  erroneous 
impression  as  to  the  difficulty  of  its  execution  and  its  unfavorable  prognosis. 
More  recent  experiences  having  happily  reversed  this  opinion,  it  is  acknowl- 
edged as  a  legitimate  resource  of  surgery  under  circumstances  indicating  its 
performance.  In  fact,  during  the  last  thirty  years  very  few  deaths  have  been 
reported  after  oesophagotomy  for  foreign  body.  When  practicable,  it  is 
regarded  as  the  safer  procedure  to  perform  external  oesophagotomy  with  the 
aid  of  a  guide,  passed  in  by  the  mouth  and  pressed  against  the  tube  so  that 
it  can  be  felt  externally.  When  such  a  guide  is  ready-furnished  by  an  im- 
pacted foreign  body,  it  is  customary  to  cut  down  upon  it  whether  on  the- 
right  side  or  on  the  left.  Under  other  circumstances  the  left  side  is  preferred 
as  the  most  accessible.  Special  sounds  or  conductors,  to  be  passed  through 
the  mouth,  have  been  devised  as  guides  for  tlie  incision,  some  armed  with 
a  projeetible  lance  to  pierce  the  tissues  through  to  the  outside,^  and  some 
armed  with  projeetible  levers  to  push  the  wall  forcibly  forwards  ;*  but 
a  lithotomy  staff',  or  an  ordinary  metallic  or  even  a  flexible  bougie,  answers 
the  purpose.  The  point  of  election  for  oesophagotomy  is  the  region  com- 
prised between  the  superior  and  inferior  thyroid  arteries,"  which  may  be 
reached  as  follows — practically  the  method  described  by  Guattani,*  with, 
such  modifications  as  experience  has  dictated : — ' 

The  patient  is  laid  in  the  recumbent  posture  with  the  shoulders  and  thorax: 
somewhat  elevated,  the  head  being  slightly  bent  backward,  and  being  turned 
toward  the  right  when  the  incision  is  to  be  made  on  the  left.  The  integu- 
mentary incision  is  best  made  along  the  anfterior  border  of  the  sterno-mastoid 
muscle  (Richerand),  to  the  inner  side,  although  the  incision  preferred  by  some 
operators  is  one  parallel  with  the  trachea  (Begin).  Its  length  should  com- 
prise the  space  from  the  superior  margin  of  the  thyroid  cartilage  to  within 
an  i)ich  or  less  of  the  sterno-clavicular  articulation.  In  oesophagotomy  for  a 
prominent  foreign  body,  the  central  portion  of  the  incision  is  usually  made 
right  over  the  body.  The  superficial  cervical  fascia  and  the  platysma  being 
next  divided,  any  veins  requiring  section  are  to  be  secured  with  double  liga- 
tures before  they  are  severed,  and  the  dissection  is  then  to  be  continued,  wtth 
blunt  instruments  as  much  as  practicable,  through  the  layers  of  fascia  until 
the  border  of  the  sterno-mastoid  muscle  is  exposed.  The  tension  of  the  parts 
is  then  to  be  relaxed  by  raising  the  head  slightly,  and  the  edge  of  the  sterno- 
mastoid  muscle  is  pulled  outward  and  backward  with  sharp  double  hooks,  so 
as  to  expose  the  common  carotid  artery  and  accompanying  nerves,  which  are 
visible  through  the  middle  cervical  fascia.  This  fascia  is  next  to  be  divided 
longitudinally,  and  drawn  outward  and  backward  with  strong  hooks,  when 
the  carotid  artery  may  be  expected  to  slip  bej-'ond  the  field  of.  operation  ta 
the  outside.  The  orno-hyoid  muscle,  which  crosses  the  track  of  the  incision 
at  the  upper  portion  of  the  wound,  if  in  the  way,  is  to  be  pulled  aside,  or, 
if  requisite,  is  to  be  divided  (Begin)  near  the  hyoid  bone,  so  as  to  avoid  the 
descending  branch  of  the  hypoglossal  nerve  which  crosses  its  central  portion. 
(Michel).,  ^ 

'  Verdiio,  Pathologie  Chirurgicale,  t.  ii.  p.  857.     1643  ;  cited  Toy  Terrier. 

2  By  Goursauld  (Mem.  de  I'Acad.  Royale  de  Chirurgie,  t.  iii.  p.  10.  Paris,  1819;  cited  by 
Terrier) . 

'  Sonde-sl-dard  of  Frfere  C6me,  referred  to  by  Giraud,  Vignardonne,  and  others. 

"  Eotopcesophage  of  Vacca  Berlinghieri  (JDella  E&ofagotomia.  Pisa,  1820  ;  cited  by  Mioliel  and. 
others). 

'  Vacca  Berlinghieri,  op   cit. 

«  Mfimoires  de  I'Aoad.  Royale  de  Chirurgie,  t.  iii.  p.  351.     Paris,  1747. 

'  B^gin,  Arnott,  Langeubeck,  Cheever,  and  others. 
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The  vessels  and  nerves  being  now  drawn  to  the  outside,  if  in  the  track, 
and  the  lar^'nx  being  drawn  to  the  inside  with  sharp  hooks,  the  layers  of  the 
deep  cervical  fascia  are  to  be  divided  along  the  outer  edge  of  the  sterno-thyroid 
muscle  ;  and  then  the  capsule  or  inclosing  fascia  of  the  thyroid  gland  is  to 
be  opened,  if  a  lobe  of  that  gland  be  in  the  way.  The  loosened  lobe  of 
the  thyroid  gland  is  next  to  be  drawn  upward  and  inward,  so  as  to  expose 
the  trachea,  beneath  which  the  cesophagus  will  be  visible  at  the  point  of 
■election  for  incision,  between  the  course  of  the  superior  and  inferior  thyroid 
arteries.  Should  either  of  these  vessels  cross  the  proposed  line  of  incision,  it 
should  be  secured  between  two  ligatures  before  it  is  divided,  as,  indeed, 
should  every  vessel  likely  to  afford  hemorrhage,  that  may  be  encountered. 
The  healthy  oesophagus  is  usually  easily  recognized  by  its  position  and 
appearance.  If  a  guide  is  to  be  used,  it  is  now  introduced  by  the  mouth  in 
such  a  manner  that  the  convex  portion  shall  pnsh  the  oesophagus  in  the 
desired  dii'ection.  If  no  guide  be  used,  the  wall  of  the  oesophagus  is  to 
be  carefully  raised  between  two  pairs  of  forceps  (Bell),  and  then  opened  at 
some  little  distance  from  its  junction  with  the  trachea,  by  a  series  of  dissect- 
ing nicks  in  the  longitudinal  dii'ection,^  until  the  point  of  the  knife  has 
penetrated  to  the  interior,  when  the  incision  is  to  be  enlarged  sufficiently  to 
piermit  the  introduction  of  the  finger,  or  to  a  greater  extent  if  necessary  for 
the  purpose  in  view.  If  the  oesophagus  is  to  be  opened  upon  a  conductor,  or 
upon  a  salient  foreign  body,  its  exposed  wall  can  be  incised  in  a  single 
movement.  Serious  hemorrhage  is  not  to  be  apprehended,  even  though  the 
thyroid  arteries  be  wounded.^  Indeed,  the  operation  is  often  done  without 
•occasion  to  tie  any  vessel.  Injury  of  the  recurrent  laryngeal  nerve  has  been 
suspected  in  two  cases  attended  by  impairment  of  the  voice.' 

Should  suturing  be  practised  when  the  oesophageal  wound  is  not  to  be  kept 
open,  it  is  deemed  best  to  unite  the  edges  of  the  mucous  membrane  only, 
sutures  through  both  muscular  structure  and  mucous  membrane  being  liable 
to  be  torn  out  by  traction  produced  by  efibrts  at  deglutition.  Some  surgeons 
suture  the  muscular  coat  and  mucous  membrane  separately,  but  most  cases 
have  done  well  without  any  attempt  to  close  the  deeper  wound  at  all. 
The  edges  of  the  integumentary  incision  are  to  be  united  at  its  upper  part 
only,  so  that  there  may  be  due  egress  for  any  matters  which  may  ooze  from 
the  wound  in  the  oesophagus,  'the  patient  is  to  be  nourished  by  enemata 
for  forty-eight  hours  or  more,  and  then,  if  practicable,  for  a  few  days  by 
means  of  a  tube  passed  beyond  the  opening,  whether  introduced  through 
the  mouth  at  intervals,  or  whether  introduced  through  the  nose  and  retained 
in  position  until  the  oesophageal  wound  has  undergone  cicatrization.  Liquid 
nourishment,  it  appears,  can,  from  the  first,  be  safely  given  by  the  mouth, 
even  although  portions  escape  by  the  wound.  External  support  by  a  compress 
•during  deglutition,  reduces  this  escape  to  a  minimum.  Cicatrization  may 
be  expected  between  a  fortnight  and  a  month,  as  a  rule,  but  sometimes  it  is 
delayed  until  the  end  of  two  or  even  three  months.  If  the  wound  is  to  be 
converted  into  a  permanent  fistula  for  feeding  {oesophag ostomy),  a  soft  tube 
may  be  introduced  and  may  be  retained  by  threads  or  strips.  Some  care  is 
requisite  in  inserting  tubes.  In  a  case  operated  upon  by  me  at  the  clinique 
of  the  Jefferson  Medical  College,  for  syphilitic  stricture  at  the  top  of  the 
oesophagus,  such  a  tube  had  been  safely  introduced ;  but  an  attempt  by  a 

'  Bell,  Institutes  of  Surgery,  vol.  ii.  p.  301.     London,  1838. 

2  Tlie  superior  artery  was  wounded  in  the  cases  of  B^gin,  Cock,  Arnold,  De  Lavacherie,  and 
Sonrier,  and  in  one  of  Cheever's  ;  and  the  inferior  artery  in  one  of  Cheever's  (Michel)  and  one 
of  McLean's.  (McLean,  Successful  (Esophagotomy  for  the  Removal  of  Foreign  Bodies.  Troy, 
1884.) 

'  Cock,  Guy's  Hospital  Keports,  3d  series,  vol.  iv.  p.  217  ;  and  vol.  xiii.  p.  1. 
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skilled  surgeon,  who  was  assisting,  to  substitute  a  rigid  storaach-t'ube,  even- 
tuated in  his  missing  the  opening  and  passing  the  tube  into  the  mediastinum ;. 
an  accident  undiscovered  until  after  the  death  of  the  patient  on  the  following 
day. 

(Esophagotomy /or  the  removal  of  foreign  bodies  appears  to  have  been  prac- 
tised, according  to  Dr.  Ashhurst's  statistics,'  in  65  cases,  of  which  52  are 
said  to  have  ended  in  recovery.  The  same  writer  has  tabulated'  36  cases  of 
oesophagostomy ,^  of  which  at  least  27  proved  fatal,  one  of  these,  however,, 
having  been  subjected  to  gastrostomy  as  well. 

(2)  Internal  OEsophagotomy. — This  operation,  similarly  to  the  analogous- 
operation  of  internal  urethrotomy,  contemplates  nicking  or  cutting  into 
cicatricial  tissues  by  means  of  a  scarificator  concealed  in  a  canulated  tube — an 
oesophagotorae — introduced  into  the  cesophagus.  The  first  two  operations,  it 
appears,  were  performed  by  Maisonneuve  in  1861,'  at  intervals  of  but  four 
days,  and  since  that  period  similar  procedures  have  been  practised  in  some 
eighteen  or  more  instances.  This  operation  is  regarded  as  unnecessary  by  some 
'surgeons,^  who  believe  dilatation  practicable  in  any  instance  permitting  the 
passage  of  an  oesophagotorae  through  a  stricture ;  as  inefiicient,  because  of 
the  frequent  failure  to  overcome  the  stricture,  and  the  necessity  for  repeated 
operations  and  systematic  or  continuous  dilatation  afterwards;  and  as  hazard- 
ous, because  of  the  risk  of  penetrating  the  cesophagus,  and  of  dividing  large- 
or  enlarged  bloodvessels.  For  these  reasons  internal  CBsophagotomy  has  not 
received  the  general  sanction  of  the  profession.  I  have  no  personal  experience 
with  it.     The  operation  is  performed  with  an  CESophagotome  (Fig.  1183),. 

Fig.  1183. 


Mackenzie's'  oesophagotome. 

consisting  of  a  tube,  carrying  a  wire,  to  which  is  attached  a  knife  which  can 
be  protruded  at  will.  Some  instruments  are  single-bladed  and  some  are 
double-bladed.  The  curved  tube  being  passed  beyond  the  stricture,  the  knife 
is  projected  so  that  it  cuts  through  the  tissues  as  the  entire  instrument  is 
withdrawn.  One  or  several  incisions  are  made  before  the  instrument  is 
removed.  Eepetitions  of  the  operation  are  practised  from  time  to  time,  until 
dilatation  by  bougies  seems  practicable  without  it.  When  the  oesophago- 
torae cannot  be  passed  through  the  stricture,  it  is  sometimes  made  to  cut  its 
way  through.  This  procedure  is  deemed  dangerous  even  by  those  who  com- 
mend the  instrument.  Twenty  recorded  cases  of  internal  cesophagotomy 
appear  to  have  aftbrded  fourteen  more  or  less  permanent  recoveries  and  six 
deaths.' 

(3)  Combined  (Esophagotomy. — External  cesophagotomy  having  been  prac- 
tised, the  stricture  is  divided  from  the  inside.  Gussenbauer,"  who  named  the 
procedure  "combined  cesophagotomy,"'  and  who  performed  the  first  two 
operations,*  used  a  herniotome  passed  upon  a  grooved  director;  Von  .Berg- 
mann  used  a  tenotome ;  Sands'  a  probe-pointed  eye-knife.     The  first  three 

'  Op.  cit.  2  ibii. 

'  Clinique  Chirurgioale,  t.  ii.  p.  409.     Paris,  1864. 

'  Campbell.  s  Ashliurst,  op.  cit. 

6  Zeitsohrift  fiir  Heilkuiide,  Bd.  iv.  S.  33,  20  Marz,  1883. 

'  Deutsche  med.  Woch.,  24  Oct.  1883. 

8  Ogston,  of  Aberdeen,  had  previously  supplemented  ordinary  oesophagostomy  by  dividin"  the 
stricture  on  a  grooved  director  ;  his  patient  died  from  hemorrhage  on  the  sixteenth  day       ° 

9  Med.  News,  May  24,  1884,  p.  629.  ' 
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patients  were  doing  well  14  months,  12  months,  and  8  months  respectively 
after  the  operation.  The  fistulse  were  allowed  to  heal  spontaneously,  a  pro- 
cess occupying  3  months  in  a  female  26  years  of  age,  35  days  in  a  child  of 
2J  years,  and  5  weeks  in  the  adult  operated  upon  by  Bergmann.  Sands's 
patient,  a  child  2  years  of  age,  died  on  the  second  day,  having  failed  in  her 
exhausted  condition  to  rally  from  the  operation.  A  boy,  13  years  of  age, 
who  was  ineffectually  subjected  to  the  same  operation  in  the  same  hospital,' 
died  on  the  twelfth  day,  gastrostomy  having  been  performed  nine  days  pre- 
viously. 

Gastrotomic  Dilatation  of  the  (Esophagus. — This  operation,  said  to  have 
been  first  suggested  by  Schede,  and  unsuccessfully  attempted  by  Trendelen- 
burg, consists  in  a  forcible  dilatation  of  the  gullet,  through  a  wound  made 
into  the  stomach.  It  is  done  with  the  finger,  with  the  bougie,  or  by  rupture 
with  a  divulsing  instrument. 

In  1883,  Bergmann^  succeeded  in  restoring  the  calibre  of  the  oesophagus 
sufficiently  to  justify  closure  of  the  gastric  fistula,  in  a  patient  who  had  been 
subjected  to  gastrostomy,  and  in  whom  constant  escape  of  the  contents  of  the 
stomach  could  not  be  prevented.  A  band  of  membrane  was  made  to  slough 
out  between  the  blades  of  a  compressor,  which  had  been  guided  to  the 
obstruction  by  its  grasp  upon  the  end  of  a  sound  passed  through  the  mouth. 
Five  months  after  closure  of  the  fistula,  the  stricture  permitted  the  passage 
of  a  full-sized  stomach-tube,  and  the  patient  was  doing  well,  although 
dilatation  was  still  kept  up.  A  similar  procedure,  after  preliminary  gas- 
trotomy,  has  been  performed  several  times  by  Loreta.^  Three  patients  are 
reported  to  have  been  doing  well  three  weeks  after'  the  operation,  the 
gastric  and  abdominal  wounds  having  been  closed  with  sutures  after  the 
divulsion  of  the  lower  portion  of  the  oesophagus.  In  one  case  the  patient 
swallowed  easily  on  the  first  day,  and  was  regarded  as  cured  by  the  four- 
teenth.^ A  fourth  case  was  operated  upon  for  a  stricture  at  the  cardia,^  the 
patient,  a  woman,  being  still  living  at  the  expiration  of  25  days.  Several 
additional  cases,  mostly  successful,  are  attributed  to  Loreta,  Studegard,  Frat- 
tini,  Catani,  and  Billroth.  Loreta  has  in  three  cases  successfully  stretched 
both  cardiac  and  pyloric  orifices  in  the  same  patient. 

'  (Esophagectomy. — (Esophagectomy  is  the  removal  of  a  complete  section  of 
the  oesophagus,  the  lower  end  of  which  is  then  attached  to  the  external 
wound.  A  patient  thus  operated  upon  by  Czerny^  was  reported  as  comfort- 
able five  months  after  the  operation.  One  operated  upon  by  Von  Bergmann^ 
died  within  twenty-four  hours  from  suppurative  inflammation  in  the  medias- 
tinum, with  pericarditis,  pleurisy,  and  pneumonia.  A  patient  of  JSTovaro's,* 
from  whose  oesophagus  two  and  four-fifths  inches  were  removed,  was  re- 
ported as  doing  well  seven  weeks  subsequently,  the  fistula  having  been  closed 
by  a  plastic  procedure  one  nionth  after  the  operation.  One  operated  upon 
by  IsraeP  died  on  the  seventh  day  from  suppurative  inflammation  of  the  con- 
nective tissue  of  the  neck,  with  pneumonia.  Twelve  cases  referred  to  by  Dr. 
Ashhursf  gave  eight  deaths. 

■  Sands,  loc.  cit.  2  Deutsche  med.  Woch.,  24  Oct.  1883. 

»  Gazzetta  degli  Ospitali,  14  Nov.  1883.  «  Loreta,  Gaz.  Med.  Lomb.,  24  Nov.  1883. 

5  On  March  15,  1884;  cited  by  Gross  (Am.  Journ.  Med.  Sci.,  July,  1884). 

e  1879.  '  1883. 

8  Gazz.  degU  Ospitali,  9  Dicemb.  1883 ;  Med.  News,  Jan.  26,  1884,  p.  98. 

•  Gross,  loc  cit.  '"  Op.  cit. 
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Gastrostomy  and  Enterostomy. 

Gastrostomy,  the  formation  of  a  gastric  fistula  by  surgical  operation,  for 
the  purpose  of  introducing  nutriment  when  the  oesophagus  is  occluded,  was 
first  performed  Nov.  13,  1849,  by  Sedillot,  who  named  the  procedure  gastro- 
stomie;  but  the  operation  had  already  been  suggested  by  Egeberg,  in  1837.' 
It  is  indicated  in  stricture  of  the  oesophagus,  impassable  or  rapidly  becoming 
impassable,  whether  cicatricial  or  carcinomatous  in  origin.  In  carcinomatous 
cases  it  prolongs  life  and  circumvents  death  by  starvation.  In  cicatricial 
cases  it  may  save  life.  I  have  no  familiarity  with  the  operation  on  the  living 
subject. 

In  a  tabulation  of  108  gastrotetomies  for  carcinomatous  oesophagus,^  58  of  the 
patients  are  recorded  as  having  died  within  one  week,  37  as  having  perished' 
between  the  beginning  of  the  seventh  and  the  end  of  the  eleventh  week,  3  as 
having  lived  for  three  months,  4  for  four  months,  3  for  six  months,  1  for 
seven  months,  and  2  for  eight  months.  In  a  later  analysis  of  167  cases,*  117 
patients  are  said  to  have  died  within  one  month,  and  46  to  have  lived  for 
periods  varying  from  five  weeks  to  thirteen  months;  in  the  most  successful 
case,  a  patient  of  Mr.  Walter  Whitehead,  of  Manchester,  was  in  good  health 
at  the  end  of  the  thirteenth  month.^  The  average  duration  of  life  in  these  167 
cases  is  given  at  thirty-three  days.  Of  37  gastrostomies  for  cicatricial  stricture 
analyzed  by  Gross,*  20  terminated  fatally  within  one  month,  1  in  two  months, 
1  in  five  months,  2  in  seven  months,  1  in  ten  months,  1  in  eighteen  and  a 
half  months,  1  in  thirty-six  months,  1  in  forty-two  months,  and  1  in  forty- 
eight  months,  while  several  patients  were  still  living  at  the  end  of  four  and  a 
half,  five,  eight,  ten,  forty,  fifty-three,  and  iifty-six*  months  respectively,  the 
average  duration  of  life  having  been  two  hundred  and  ninety- five  days.  The 
danger  of  death  from  peritonitis  is  no  longer  as  great  as  formerly.  The 
first  28  gastrostomies  for  carcinoma  terminated  fatally  at  an  early  date  from 
peritonitis  or  causes  incident  to  the  operation.  In  the  twenty-ninth  case'  the 
patient  escaped  peritonitis,  lived  forty  daj^s,  and  died  of  bronchitis.  Since 
this  period  success  has  been  proportionately  greater  and  greater,  the  operation 
now  being  undertaken  at  a  much  earlier  period  than  formerly,  and  before  the 
system  has  become  so  much  reduced  as  to  preclude  recovery. 

Gastrostomy  may  be  performed  in  one  operation  or  in  two.*  In  the  latter 
and  preferable  mode  of  procedure,  the  initial  operation  consists  in  exposing 
the  stomach,  as  close  as  possible  to  its  cardiac  extremity,  and  attaching  it  ■ 
by  sutures  to  the  abdominal  walls ;  and  the  second  consists  in  incising  the 
viscus  a  few  days  subsequently,  after  the  adhesions  have  become  firm  or 
complete.  Anaesthesia  and  antisepsis  are  recommended  for  the  initial  ope- 
ration. 

To  expose  the  stom.ach.  some  surgeons  prefer  a  longitudinal  incision  of  three 
or  four  inches  in  length,  along  the  line  of  the  linea  semilunaris,  but  general 
preference  has  been  expressed  for  an  equivalent  incision,  parallel  to  the  left 
false  ribs,  and  placed  one  centimetre  (nearly  half  an  inch)  to  their  inner 
side ;  the  lower  end  of  the  incision  reaches  to  the  level  of  the  bases  of  the 
cartilages  of  the  ninth  ribs,,  the  highest  point,  accordmg  to  Labbe,'  at  which 

'  Albert,  Lehi-buch  der  Chirurgie  und  Operationslehre,  Bd.  iii.  S.  366.   Wieii  und  Leipzig,  1882. 
2  Blum,  Arch.  Gfe.  de  MSd.,  Nov.  1883.  3  Gross,  loc.  oit.,  p.  53. 

^  Private  communioation ;  and  Gross  (loc.  cit.).  6  Lqc,  cit.,  p.  63. 

«  This  is  the  case  of  Dr.  Herff,  of  San  Antonio,  now  of  nearly  six  years'  duration. 
'  Sydney  Jones,  Lancet,  May  15,  1875.  s  Howse 

«  Albert,  op.  cit.,  Bd.  iii.  S.  369. 
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the  stomach  is  ever  found  in  the  cadaver.  The  cardiac  extremity,  as  the  fixed 
point  of  the  stomach,  is  the  guide  that  is  wanted.  All  bleeding  vessels  should 
be  secured  immediately  after  division.  The  exposed  peritoneum  is  to  be 
punctured,  and  incised  on  a  director  to  the  full  extent  of  the  superjacent 
wound.  Continental  surgeons  prefer  short  incisions.  If  the  integumentary 
incision  is  no  longer  than  four  centimetres,  it  is  said  that  the  fibres  of  the 
rectus  abdominis  muscle'  are  not  encountered,  and  that  the  stomach  is  exposed 
at  about  what  might  be  called  the  junction  of  its  cardiac  and  iliac  portions — 
probably  the  best  point,  for  the  cardiac  extremity  is  inaccessible  through  the 
approved  incisions.  Great  difilculty  may  be  encountered  in  finding  and  recog- 
nizing the*  stomach.  The  colon  has  been  known  to  have  been  opened  in  mis- 
take. The  viscus  is  sometimes  contracted  from  comparative  disuse,  and  its 
walls  may  be  in  close  apposition.  Indeed,  post-mortem  examinations  have 
shown  the  stomach  opened  at  points  quite  difl:erent  from  those  designed^ — even 
close  to  the  pylorus ;  but  it  does  not  appear  that  this  has  been  a  matter  of  much 
importance  in  the  liistor}'  of  the  case.  The  stomach  should  be  picked  up  with 
forceps.  Surgeons  vary  in  the  methods  of  securing  the  stomach  to  the  ab- 
dominal walls.  Some,  with  Langenbeck,  pass  a  needle  twelve  centimetres  in 
length  through  the  abdominal  wall,  at  about  two  centimetres'  distance  from  the 
left  of  the  integumentary  incision,  then  through  the  coats  of  the  stomach 
into  the  viscus,  and  out  again  through  the  stomach,  the  peritoneum,  and  the 
abdominal  wall  on  the  right  side  of  the  incision.  The  exposed  portion  of  the 
stomach  is  then  stitched  circularly  to  the  edges  of  the  integumentary  wound, 
with  numerous  sutures,  catgut  or  silk,  or  both.  The  fixation  needle  is  removed 
in  twenty-four  hours,  and  the  opening  is  made  into  the  stomach  on  the  fourth 
or  fifth  day.  Some,  like  Albert,  secure  the  stomach  with  numerous  small 
sutures  which  are  passed  merely  through  the  superficial  coat  of  the  viscus, 
and  are  stitched  to  the  parietal  peritoneum  without  any  additional  means  of 
fixation.  This  plan  is  said  to  suffice  admirably,  and  to  be  without  any  risk 
of  rupture  of  stitches  or  escape  of  contents  into  the  peritoneal  sac.  Some^ 
prefer  the  quill  suture;  some,  and  the  majority,  two  rows  of  sutures ;3  some, 
four  deep  and  six  or  eight  superficial  sutures.^  It  is  considered  essential  that 
from  one-quarter  to  one-third  of  an  inch  of  stomach  surface  should  be 
brought  into  contact  with  the  abdominal  wall.  The  insertion  into  the  ex- 
posed portion  of  the  stomach  of  two  guide-loops  (Bryant)  is  recommended' 
to  facilitate  the  subsequent  incision  into  the  organ. 

Opening  the  Stomach. — -When  it  is  absolutely  necessary  to  open  the  stomach 
without  delay,  so  as  to  attempt  the  immediate  rescue  of  a  starving  patient, 
the  stomach  can  be  drawn  forward  and  secured  to  the  external  wound  by 
numerous  superficial  sutures,  and  can  then  be  opened  by  a  minute  longitudi- 
nal or  oblique  incision,  admitting  the  introduction  of  a  canula  which  fits  so 
closely  that,  when  it  is  secured  in  place,  nothing  can  escape  by  its  side.  A 
canula  with  a  plate  like  that  of  a  tracheotomy-tube,  but  all  in  one  piece,  can, 
it  is  claimed,*  be  very  securely  fastened  by  bandages  and  adhesive  strips.  This 
canula  should  be  provided  with  stopcock,  stopper,  or  obturator,  to  prevent 
escape  of  the  contents  of  the  stomach.  When  delay  is  permissible,  the  safer 
plan,  by  far,  is  to  wait  four  or  five  days  until  the  stomach  has  become 
agglutinated  to  the  external  wound,  and  then  to  make  a  longitudinal  incision 
into  it,  of  about  one-eighth  of  an  inch  in  length,  to  receive  the  tube  intended 
to  be  used  for  feeding  purposes.  Some  surgeons  prefer  to  puncture  the 
stomach  with  a  small  tenotome,  making  an  aperture  only  large  enough  to 

I  Albert,  op.  cit.,  S.  369.  "  Bryant,  op.  oit.,  p.  467. 

'  Howse.  *  MacCormao,  Brit,  Med.  Journal,  August  2,  1884. 

^  MacCormao,  loo.  cit.  '  Albert,  op,  cit. 
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Fig.  1184. 


admit  a  No.  10  (French)  catheter.'  In  Whitehead's  case^  (Fig.  1184),  the  most 
successful  on  record,  the  puncture  was  made  with  a  trocar  about  the  size  of 
a  'No.  3  (English)  catheter,  and  a  No.  2  catheter  was  introduced  through 
the  canula  previous  to  its  withdrawal.  The  catheter  was  retained  in  the 
stomach,  but  the  gastric  fistula  was  not  used  for  feeding  until  a  fortnight 
afterward.  Some  patients  are  able  to  eat  and  drink  a  little  after  the  operation, 
in  several  instances,^  remarkable  improvement  in  swallowing  seems  to  have 
followed  even  the  initial  operation  of  exposing  the  stomach  ;  possibly  by  re- 
flex relaxation  of  the  tighter  spastic  constriction  excited  in  so  many  cases  of 
organic  stricture.  In  one  of  MacCormac's  cases  the  stomach  was  not  opened 
until  the  end  of  the  second  week,  and  the  patient  survived  100  days  ;  in 

another,  not  until  seven  weeks,  and  the 
patient  survived  twenty-four  weeks.  One 
patient,  mentioned  by  Bryant,  found  sud- 
denly, two  years  and  a  half  after  the  oper- 
ation, that  she  could  not  only  swallow 
fluids,  but  likewise  such  solids  as  bread,, 
fish,  and  mince-mep.t.  Mr.  Bryant  advised 
her  against  an  operation  for  obliteration  of 
the  fistula,  inasmuch  as  the  external  tissues 
remained  quite  dry  eyen  after  a  large  meal. 
Patients  as  a  rule  become  reconciled  to 
being  fed  through  the  gastric  fistula.  One 
patient,  however,  voluntarily  gave  it  wp, 
and  perished  by  starvation.* 

The  method  of  feeding  through  the 
fistula  varies  with  the  character  of  the  case, 
the  resources  of  the  surgeon,  and  the  whims 
of  the  patient.  A  tube  of  some  kind  is 
to  be  introduced,  and  so  arranged  as  to  act 
as  an  obturator  duringthe  intervals  between 
feeding  times.  Some  practitioners  begin 
to  introduce  food  through  the  tube  from 
the  first.  Others  prefer  to  wait  a  day  or 
two,  to  accustom  the  stomach  to  the  pres- 
ence of  the  tube,  if  the  patient  can  at  all  he 
nourished  by  enemata.  At  first  milk  is 
given,  a  few  drachms  at  a  time,  a  quart  or 
so-  in  the  twenty -four  hours  if  tolerated. 
This  amount  is  subsequently  increased,  and  eggs  perhaps  added,  or  Leube's 
peptonized  meat  solution,  and  finally  considerable  latitude  is  permitted  accord- 
ing to  the  desires  of  the  patient.  .  Some  patients  prefer  to  chew  their  food 
and  then  force  it  through  the  tube  by  means  of  a  funnel,  with  digital  com- 
pression, a  method  which,  they  say,'  satisfies  the  mouth's  hunger  as  well  as. 
that  of  the  stomach. 

Large  quantities  of  food  are  sometimes  given  by  the  fistula,  as  in  the  case 
of  a  patient  of  Langenbeck's,«  who  consumed  thnce  daily  1500  grammes  of 
milk,  8  raw  eggs,  and  a  spoonful  of  Leube's  solution.  The  advantage  of 
using  masticated  food  is  that  the  saliva  is  utilized.  The  manner  in  which 
the  introduction  of  food  is  accomplished  is  shown  in  the  accompanying  illus- 


Method  of  feeding  through  a  gastric  fistula. 
Whitehead's  tracheotomized  andgastrostomized 
patient.     (From  a  photograph.) 


•  Bryant,  Lancet,  1882.  2  Brit.  Med.  Jour.,  vol.  1.  p.  133. 
»  MacCormac,  loo.  cit.,  p.  223.  »  Albert,  op.  cit.,  S.  367. 

5  Langenbeck,  case  cited  by  Albert  (op.  cit.,  S.  366). 

*  Ibid. 
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tration  of  Whitehead's  well-nourished,  tracheotomized,  gastrostomic  patient. 
(Fig.  1184.) 

Enterostomy. — When  gastrostomy  is  found  to  be  impracticable  on  account 
of  participation  of  the  stomach  in  the  carcinomatous  disease,  it  has  been  pro- 
posed to  make  the  fistula  in  the  duodenum — duodenosiomy  or  enterostomy. 
Suggested  by  Surmay,  the  first  operation  of  this  character  was  performed  by 
Langenbuch,  who  had  intended  to  resect  a  carcinomatous  pylorus ;  but  on 
finding  the  disease  too  extensive,  he  stitched  the  duodenum  to  the  abdominal 
wound,  alid  eight  days  afterward  formed  the  fistula.  The  patient  died  three 
days  subsequently.  Other  cases  in  the  hands  of  Surmay,  Robertson,  and 
Southam  also  terminated  fatally.  The  operation  of  gastro-enterostomy  has 
been  described  elsewhere.* 

'  See  Vol.  v.,  page  1111,  mpra. 
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The  general  subject  of  Obstruction  of  the  Bowels  belongs  rather  to  the 
Practice  of  Medicine  than  to  Surgery,  and  hence  it  is.  not  designed,  in  the 
following  pages,  to  do  more  than  briefly  glance  at  the  pathology  of  the  various 
lesions  which  may  cause  obstruction,  considering  more  in  detail  the  circum- 
stances on  which  the  diagnosis,  and  in  consequence  the  treatment,  of  the 
several  varieties  must  depend,  and  the  various  operative  measures  which  sur- 
geons employ  for  their  attempted  relief.  Among  the  more  important  contri- 
butions to  the  literature  of  the  subject  which  have  appeared  within  the  last 
two  decades,  I  may  especially  mention  the  monograph  of  the  late  Dr.  W. 
Brinton,'  that  of  Leichtenstern,^  those  of  Bulteau,^  Rafinesque,*  and  Peyrot,* 
that  of  Mr.  H.  0.  Thomas,  of  Liverpool,^  and  above  all  the  recentlj'^  pub- 
lished Jacksonian  Prize  Essay  of  Mr.  Frederick  Treves,"  of  the  London  Hos- 
pital, which  work  gives,  upon  the  whole,  the  best  account  of  this  formidable 
condition  with  which  I  am  acquainted.  1  would  also  commend  to  the  reader 
a  careful  study  of  the  pages  devoted  to  this  subject  in  the  late  Sir  Thomas 
Watson's  well-known  lectures  on  the  Practice  of  Physic — pages  which  for 
graphic  eloquence  of  style,  as  well  as  for  soundness  and  fulness  of  clinical 
instruction,  have  not  been  surpassed  bv  the  writings  of  any  more  recent 
author. 

The  most  important  division  of  cases  of  intestinal  obstruction,  from  a 
clinical  point  of  view,  is  into  the  acute  and  the  chronic :  the  former  are  attended 
by  symptoms  of  a  most  urgent  and  distressing  character,  run  a  rapid  course, 
and,  unless  relieved  by  art,  commonly  terminate  fatally  in  the  course  of  a 
very  few  days ;  the  latter  make  comparatively  slow  progress,  present  a  milder 
train  of  symptoms,  not  unfrequently  yield  to  treatment,  or  even  undergo 
spontaneous  cure,  and,  if  they  do  prove  fatal,  do  so  at  a  much  later  period 
than  the  acute  cases.  In  practice,  however,  instances  not  very  seldom  occur 
which  seem  to  stand  midway  between  these  extremes,  and  may  properly  be 
called  examples  of  subacute  obstruction  ;  and  while  acute  may,  as  well  observed 
by  Pollock,  occasionally  subside  into  chronic  cases,  the  latter  much  more 
frequen|;ly,  at  some  period  of  their  history,  suddenly  become  acute. 

'  On  Intestinal  Obstruction.     London,  1867. 

*  Ziemssen's  Cyclopsedia  of  Practical  Medicine,  vol.  vii.     New  York,  1876. 

'  De  rOcolusion  Intestinale  au  Point  de  Vue  du  Diagnostic  et  du  Traitement.     Paris,  1878. 

*  ifetude  sur  les  Invaginations  Intestinales  Chroniques.      Paris,  1878. 

"■'  De  rintervention  Chirurgicale  dans  I'Obstruction  Intestinale.     Paris,  1880. 
^  The  Treatment  of  Intestinal  Disease  and  Obstruction,  3d  ed.     London,  1883. 
'  Intestinal  Obstruction  :  its  Varieties,  with  their  Pathology,  Diagnosis,  and  Treatment.    Lon- 
don, 1884. 
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Acute  Intestinal  Obstruction. 

Apart  from  strangulated  hernia,  which  has  already  been  fully  considered  vl 
the  fifth  volume  of  this  work,'  and  need  not,  therefore,  be  again  referred  to, 
the  most  frequent  causes  of  acute  obstruction  of  the  bowels  are  (1)  congenital 
malformations,  such  as  imperforate  anus,  occlusion  or  absence  of  the  rectum,  etc. ; 
(2)  the  impaction  of  foreign  bodies  or  abnormal  concretions,  such  as  gall-stones 
or  enterolites ;  (3)  the  invagination  or  intussusception  of  one  portion  of  bowel 
within  another ;  (4)  twisting  or  knotting  of  the  bowel  upon  itself — volvulus  ; 
(5)  internal  strangulation  by  bands  of  organized  lymph,  adhesions,  or  diverti- 
cula, by  protrusion  of  the  gut  through  rents  or  other  apertures  in  the 
mesentery  or  omentum,  or  by  other  forms  of  internal  hernia ;  and  (6)  vari- 
ous inflammatory  affections  of  the  abdomen,  such  as  peritonitis  and  enteritis 
■ — that  is,  inflammation  of  the  serous  and  muscular  coats  of  the  bowel. 
Acute  obstruction  may  also  be  rapidly  superinduced  in  chronic  cases,  as  of 
intestinal  stricture,  •  by  any  cause  which  produces  sudden  blocking  of  the 
bowel's  whole  calibre.  The  term  "  Ileus,"  formerly  much  used  by  writers 
on  intestinal  obstruction,  is  so  indefinite  that  it  might  well  be  abandoned : 
the  ileus  inflammatorius  was  the  afiection  already  referred  to  as  serous  and 
muscular  enteritis,  while  the  name  ileus  spasmodicus  or  miserere  mei  was  in- 
discriminately applied  to  simple  colic  (when  violent),  to  volvulus,  to  intus- 
susception, to  internal  strangulation,  and  in  fact  to  all  varieties  of  acute 
obstruction.  That  spasm  of  the  bowel,  without  organic  change,  can  produce 
obstruction,  is  more  than  doubtful ;  paralysis  of  the  intestine,  except  as 
accompanying  muscular  enteritis,  is  rather  a  cause  of  chronic  than  of  acute 
obstruction  (ileus  paralyticus),  but  fatty  degeneration  of  the  muscular  wall  is 
believed  by  Fourneaux  Jordan  to  be  a  cause  of  both  varieties. 

Congenital  Malformations. — These  will  be  properly  considered  in  the 
article  on  Injuries  and  Diseases  of  the  Rectum,  and  it  will  suflBce  to  say  here 
that,  as  an  imperforate  anus  or  absent  rectum  cannot  possibly  be  remedied  by 
medicinal  treatment,  the  surgeon  should  lose  no  time,  as  soon  as  the  nature 
of  the  case  is  recognized,  in  resorting  to  operative  measures — opening  the 
bowel  from  the  perineum,  when  that  can  be  accomplished,  and  when  it  is 
impossible  having  recourse  to  colotomy,  seeking  the  intestine  preferably,  I 
think,  by  Littre's  method  in  the  left  groin. 

Impaction  op  Foreign  Bodies,  Gall-stones,  Enterolites,  etc. — Foreign 
bodies  may  enter  the  bowels  and  produce  obstruction  either  by  being  swal- 
lowed and  passing  down  into  the  gut,  by  being  introduced  into  the  rectum, 
or  by  entering  through  the  abdominal  pai'ietes,  as  in  the  case  of  bullets 
lodging  in  gunshot  wounds.  Cases  illustrating  each  of  these  modes  of  en- 
trance have  been  referred  to  in  the  article  on  Injuries  and  Diseases  of  the 
Abdomen,^  and  many  others  are  cited  in  Poulet's  curious  treatise.^  They 
may  produce  acute  obstruction  by  suddenly  plugging  a  portion  of  bowel 
already  narrowed  by  other  causes,  but  are  more  lilcely,  by  leading  to  ulcera- 
tion and  subsequent  contraction,  to  give  rise  to  intestinal  stricture  and  thus 
lay  the  foundation  for  chronic  obstruction,  which  may  pi-ove  fatal  long  after 
their  discharge  either  by  vomiting  or  by  defecation.  Gall-stones  are  probably 
more  often  the  cause  of  acute  obstruction  than  foreign  bodies.    They  are  most 

I  See  Prof.  .John  Wood's  Article  on  Hernia,  Vol.  V.  page  1115   supra 

"  See  Vol.  V.  pp.  991-994,  supra. 

•  Treatise  on  Foreign  Bodies  in  Surgical  Practice,  vol.  i.  p.  167.     New  York   1880. 
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:apt,  according  to  Leicbtenstern's  statistics,  to  lodge  in  the  lower  portion  of 
the  ileum,  and  next  in  the  duodenum  or  jejunum;  when  once  they  have 
passed  the  ileo-csecal  valve,  they  meet  with  no  further  interruption  until  they 
reach  the  anus,  when  they  may  be  arrested  by  the  sphincter,  and  requii'e 
instrumental  aid  for  their  expulsion.  But  in  fatal  cases  of  obstruction  from 
gall-stones,  the  offending  bodies  have,  according  to  Treves,  invariably  been 
found  in  the  small  and  never  in  the  large  intestine.  Gall-stones  are  the  cause 
of  intestinal  obstruction  much  more  frequently  in  women  than  in  men — in 
the  proportion  of  four  to  one — and  are  met  with  almost  exclusively  in  per- 
sons past  the  middle  period  of  life,  the  average  age  in  16  cases  collected  by 
Treves  having  been  57  years.  Though  of  frequent  occurrence,  however,  they 
rarely  cause  occlusion,  cases  of  this  kind  forming,  according  to  Leicbten- 
stern's statistics,  less  than  four  per  cent,  of  all  cases  of  obstruction.  In  rare 
instances  gall-stones  may  cause  abscess  and  fistula,  and  the  calculus  may  thus 
escape  externally. 

Enterolites,  or  intestinal  concretions,  are  of  several  distinct  varieties:  (1)  They 
may  consist  of  mineral  substances,  chiefly  phosphatic,  combined  with  animal 
matter  and  sometimes  cholesterine.  These  are  analogous  to  the  intestinal 
concretions  or  bezoar-stones  found  in  the  lower  animals ;  (2)  They  may  be 
formed  by  densely  packed  masses  of  vegetable  substances,  mingled  with  fecal 
matter  and  a  small  proportion  of  mineral  constituents.  Under  this  head  are 
to  be  placed  the  avenolites,  t)r  "  oat-stones,"  said  by  Treves  to  be  not  uncom- 
mon in  Scotland,  where  oat-meal  is  a  frequent  article  of  diet,  as  also  the 
concretions  of  starch  and  cocoa-nut  fibres  observed  by  Dr.  Harley,  Dr.  Down, 
a,nd  others ;  (3)  A  third  variety  of  intestinal  concretion  is  formed  by  the 
-aggregation  of  substances  which  have  been  swallowed,  as  medicines  or  other- 
wise. Among  these  may  be  mentioned  carbonate  of  magnesium  and  iron 
(Hutchinson),  chalk  (Bamberger),  and  benzoin  (Erichsen).  Enterolites  rarely 
cause  obstruction — in  less  than  two  per  cent,  of  all  cases,  according  to  Leich- 
tenstern.  They  do  so  three  times  as  often  in  men  as  in  women,  in  this  respect 
reversing  the  proportions  of  the  sexes  thus  affected  by  biliary  calculi. 

Intussusception  or  invagination  of  the  bowel  is  one  of  the  most  frequent 
causes  of  acute  obstruction,  and  certainly  the  most  frequent  cause  of  obstruc- 
tion which  ends  in  death,  no  less  than  43  per  cent,  of  fatal  cases,  according 
to  Brinton's  statistics,  and  more  than  38  per  cent,  according  to  Leicbtenstern's 
more  extended  figures,  being  due  to  this  cause.  The  affection  is  more  com- 
mon in  the  male  than  in  the  female  sex,  and  during  infancy  much  more 
common.  According  to  Mr.  Treves,  one-half  of  all  cases  occur  during  the 
first  ten  years  of  life,  and  one-fourth  during  the  first  twelve-month.  In  the 
very  large  majority  of  cases  it  is  the  upper  segment  of  bowel  which  is  inva- 
ginated  into  the  lower — as  the  ileum  into  the  csecum — though  occasionally 
the  invagination  is  in  the  opposite  direction,  when  the  case  is  said  to  be  one 
of  retrograde  intussusception.  It  is  right  to  add  that  in  the  multiple  invagin- 
ations which,  as  is  well  known,  often  occur  during  the  act  of  dying,  retro- 
grade intussusceptions  are  not  uncommon  ;  but  the  invaginations  which 
occur  during  life,  and  which  alone  cause  intestinal  obstruction  demanding 
the  attention  of  the  surgeon,  are  almost  invariably  direct.  An  intussuscep- 
tion embraces,  of  course,  three  layers  of  bowel,  each  involving  all  the  coats 
of  the  gut :  the  external  layer  is  called  the  sheath,  or  receiving  layer — the 
intussuscipiens — while  the  internal  or  entering  layer,  and  the  middle  or  return- 
ing layer  together  constitute  the  intussusceptum;  the  neck  of  the  intussuscep- 
tion is  the  junction  of  the  external  and  middle  layers,  and  its  apex  that  of 
the  middle  and  internal  layers.  In  some  cases  an  intussusception  is  found 
to  embrace  Jive  layers  of  gut,  either  a  second  intussusceptum  having  been 
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invaginated  into  the  first,  which  then  serves  for. its  sheath,  or  the  first  sheatb 
with  its  included  intussnsceptum  being  itself  invaginated  into  another  por- 
tion of  bowel,  which  then  forms  a  second  sheath.  These  are  called  double 
intussusceptions,  and  a  few  cases  of  triple  intussusception  even  are  on  record,.' 
there  being  in  these  no  less  than  seven  layers  of  gut. 

The  most  frequent  seat  of  invagination  is  at  the  ileo-csecal  junction,  the 
csecum  turning  upon  itself,  and  with  the  ileum  passing  down  into  the  colon, 
with  the  apex  of  the  intussusceptum  constituted  by  the  ileo-csecal  valve  (iko- 
ccEcal  invagination);  a  much  rarer  variety  is  that  named  by  Leichtenstern  the 
ileo-colic,  in  which  the  ileum  slips  through  the  ileo-csecal  valve,  and  enters  the 
colon  unaccompanied  by  the  csecum,  the  apex  of  the  intussusception  being 
here  formed  by  the  reflexion  of  the  ileum  upon  itself.  Invaginations  limited 
to  the  small  intestine  come  next  in  frequency  to  the  ileo-csecal,  those  of  the 
ileum  being,  according  to  Brinton,  much  commoner,  but  according  to  Treves 
much  rarer,  than  those  of  the  jejunum ;  and  lastly  those  limited  to  the  large 
intestine.  I  have  summarized  in  the  annexed  table  the  percentages  bearing 
upon  this  point,  derived  from  the  statistics  respectively  collected  by  Brinton, 
Leichtenstern,^  and  Bulteau. 

TABiB  SHOWING  THE  RELATIVE  FrEQUENCT  OF  DIFFERENT  VARIETIES  OF 

Intussusception. 


Anthor. 

Ileo-c£ecal  and  Ileo-colic. 

Ileal  and  Jejunal. 

Colic. 

Brinton 

Leichtenstern 

Bulteau 

56  per  cent. 

44  per  cent.  |  8  per  cent. 

51.4  per  cent. 

28  per  cent.  |  4  per  cent. 
30  per  cent. 
28.8     " 

12  per  cent. 

18 

19.8     " 

It  will  be  seen  from  the  above  figures  that,  in  round  numbers,  more  than 
one-half  of  all  cases  of  intussusception  occur  in  the  ileo-csecal  region,  less  than 
one-third  in  the  small  intestine,  and  about  one-sixth  in  the  large  bowel. 

In  the  progress  of  an  intussusception  its  increase  is  at  the  expense  of  the 
sheath,  which  continues  to  turn  upon  itself  at  its  neck ;  so  that  an  ileo-csecal 
invagination,  for  instance,  beginning  of  course  on  the  right  side  of  the  abdomen , 
comes  gradually,  by  the  inversion  of  successive  portions  of  colon,  to  form  a 
tumor  upon  the  left  side,  and  finally  tnay  protrude  at  the  anus.  The  only  ex- 
ception to  this  rule  is  in  the  case  of  the  ileo-colic  variety,  in  which,  the  ileo- 
csecal  valve  having  been  passed,  there  is  nothing,  unless  adhesions  are  formed, 
to  restrain  the  ileum  from  continuing  to  slip  into  the  colon,  and  in  which  there- 
fore the  intussusception  grows  by  successive  portions  of  its  entering  layer 
becoming  inverted,  and  thus  added  to  the  returning  layer,  while  the  sheath,  for 
a  time  at  least,  remains  unchanged.  As  the  mesentery  is  carried  with  the  enter- 
ing layer  into  the  sheath,  it  drags  upon  the  former  and  tends  both  to  give  the 
intussusception  a  curved — sometimes  a  sharply  curved — outline,  and  to  dis- 
place the  orifice  of  the  invaginated  gut  towards  the  mesenteric  side  of  the 
intussuscipiens ;  these  changes  are  most  marked  in  the  case  of  ileo-csecal 
invaginations,  and  manifestly  increase  the  tendency  to  complete  occlusion. 
The  extent  of  bowel  involved  in  an  intussusception  may  vary  from  a  few  inches 
to  more  than  two  yards. 

Intussusceptions,  as  a  rule,  soon  become  irreducible  from  the  formation  of 
peritoneal  adhesions  between  the  serous  surfaces  of  the  entering  and  returning 
layers;  these  adhesions  vary  in  firmness  in  diflterent  cases,  are  sometimes 

'  Besides  Leichtenstern's  monograph  in  Zieinssen's  Cyclopsedia,  already  referred  to,  he  has 
published,  an  elaborate  study  of  intussusception  in  the  Vierteljahrschrift  fur  die  praotisehe 
Heilkunde,  Bd.  oxviii.-cxxi. 
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limited  to  the  neck,  more  commonly  perhaps  unite  through  a  considerable 
space  the  two  layers  of  the  intussusception,  and  are  very  rarely  confined 
to  the  apex.  Reducibility  may  be  further  interfered  with  by  swelling,  bend- 
ing, or  twisting  of  the  intussusceptum,  or  by  the  pressure  of  a  polypus. 

1^0  marked  changes  occur,  as  a  rule,  in  the  sheath  of  an  intussusception, 
though  ulceration  from  pressure,  and  even  perforation,  have  occasionally 
been  noted ;  the  intussusceptum  is  apt  to  become  strangulated  and  gangrenous, 
and  then,  if  there  are  firm  adhesions  at  the  neck,  a  spontaneous  cure  may 
follow  the  separation  of  the  dead  part. 

The  causes  of  invagination  have  been  experimentally  investigated  by 
S'othnagel,  who  describes  two  varieties,  the  spasmodic  and  the  paralytic,  the 
former  being  much  the  more  common.  The  inference  from  his  experi- 
ments, confirmed  by  the  results  of  clinical  observation,  is  that  invagination 
follows  irregular  and  disorderly  contraction  of  the  bowel,  from  whatever 
cause,  the  intussusception  occurring  at  the  expense  of  the  normal  gut,  which 
is,  as  it  were,  drawn  over  the  contracted  part,  and  not  being  due,  as  is  often 
taught,  to  the  latter  being  forcibly  driven  into  the  former.  Mr.  Treves  calls 
attention  to  the  probable  influence,  in  this  process,  of  the  longitudinal  mus- 
cular fibres  of  the  bowel,  acting  from  the  contracted  portion  as  from  a  fixed 
point,  and  thus  drawing  the  uncontracted  portion  over  the  other.  Among  the 
predisposing  causes  of  invagination  rnay  be  mentioned  feeble  health,  diarrhoea, 
the  presence  of  irritating  or  undigested  food,  intestinal  polypi,  strictures  or 
tumors  of  the  bowel,  adhesions  following  injury,  etc. 

Volvulus. — The  term  volvulus  may  be  used  to  designate  two  separate  con- 
ditions :  one,  and  that  much  the  commoner,  being  a  twisting  of  the  gut 
about  an  axis  formed  by  the  mesentery  or  mesocolon  (more  rarely  twisting  of 
the  gut  upon  its  own  axis),  and  the  other  being  the  intertwining  or  knotting 
together  of  two  separate  portions  of  intestine.  Volvulus  is  usually  associated 
with,  and  indeed  dependent  upon,  an  abnormal  state  of  the  mesentery,  which 
consists  in  its  elongation  and  relaxation,  allowing  the  bowel  to  hang  in  a 
long  loop  with  its  ends  comparatively  close  together.  This  elongated  state 
of  the  mesentery  may  be  sometimes'  congenital,  but  is  usually  acquired,  and 
in  the  case  of  volvulus  of  the  sigmoid  flexure  is  no  doubt  often  traceable  to 
habitual  constipation,  leading  to  distension  of  the  gut  with  fecal  matter, 
which  by  its  weight  drags  upon  the  mesocolon.  The  sigmoid  flexure  is  the 
most  frequent  seat  of  this  form  of  volvulus,  two-thirds  of  all  cases,  according 
to  Mr.  Treves,  occuiTing  in  this  locality,  but  it  is  also  met  with  in  the 
ascending  colon  and  csecum,  and  in  the  small  intestine.  Twisting  of  the 
bowel  upon  its  own  axis  appears  to  occur  only  in  the  caecum  and  ascending 
colon.  In  the  second  form  of  volvulus  (intertwining  of  two  separate  loops 
of  bowel),  it  is  usually  the  sigmoid  flexure  and  the  small  intestine  that  are 
involved,  but  occasionally  two  looj)s  of  the  small  intestine  alone. 

Volvulus  appears  to  be  about  four  times  as  common  in  men  as  in  women, 
and  usually  occurs  in  those  past  the  middle  period  of  life.  Volvulus  of 
the  small  intestine  occurs  at  an  earlier  age  than  that  of  the  large  bowel. 
Volvulus  soon  becomes  irreducible,  through  the  formation  of  adhesions,  and 
is  followed  by  peritonitis,  at  first  local,  but  soon  spreading  over  the  abdomen. 
It  may  also  cause  death  by  interference  with  the  action  of  the  heart  and  lungs 
from  the  upward  pressure  of  the  bowels,  which  become  enormously  distended. 

Internal  strangulation,  next  to  invagination,  is  the  most  frequent  cause 
of  acute  intestinal  obstruction  apart  from  strangulated  hernia,  31.5  per  cent. 
of  all  cases,  according  to  Dr.  Brinton,  and  26  per  cent.,  according  to  Leich- 
tenstern,  being  of  this  character.    Mr.  Treves  describes  five  varieties  of  inter- 
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nal  strangulation,  viz.,  (1)  strangulation  by  isolated  peritoneal  adhesions  (or, 
to  use  Mr.  Gay's  term,  "  by  the  solitary  band")  -^  (2)  strangulation  by  cords 
formed  from  the  omentum  ;  (3)  strangulation  by  Meckel's  diverticulum  (a 
diverticulum  passing  from  the  lower  part  of  the  ileum  to  the  umbilicus, 
being  a  remnant  of  the  vitelline  duct);  (4)  strangulation  by  normal  struc- 
tures with  abnormal  attachments,  such  as  an  adherent  appendix  vermiformis 
or  Fallopian  tube,  including  strangulation  by  a  fixed  portion  of  the  mesen- 
tery, by  the  pedicle  of  an  ovarian  cyst,  etc.;  and  (5)  strangulation  through 
slits  and  holes  in  the  mesentery  or  omentum,  in  certain  peritoneal  ligaments, 
or  in  membranous  adhesions.  In  connection  with  these  varieties  may  be 
mentioned  certain  forms  of  internal  strangulated  hernia — obturator,  dia- 
phragmatic, etc. 

Strangulation  by  barids,  cords,  diverticula,  etc.,  is  usually  effected  by  the 
gut  passing  under  the  band,  if  this  is  short,  or  being  snared  in  a  noose  or 
knot  if  it  is  long  and  attached  only  by  its  extremities.  In  rare  cases,  how- 
ever, strangulation  has  been  caused  by  a  segment  of  bowel  being  caught,  and 
as  it  were  suspended,  over  a  tense  band;  and  acute  obstruction,  without  stran- 
gulation, may  be  caused  in  still  other  ways  by  bauds  and  adhesions.  Thus, 
as  pointed  out  by  Mr.  Treves,  there  may  be  occlusion  from  "  acute  kinking" 
of  the  gut,  due  to  traction  on  an  isolated  band,  or  on  an  adherent  diver- 
ticulum ;  adhesions,  too,  may  cause  obstruction  by  compressing  the  intestines, 
by  gluing  several  coils  together,  or  by  holding  the  bowel  in  a  bent  position ; 
by  the  simple,  long-continued  traction  on  an  adherent  band  or  diverticulum, 
changes  in  the  wall  of  the  gut,  ending  perhaps  in  ulceration  and  cicatricial 
constriction,  may  be  induced ;  and,  finally,  chronic  peritonitis  may  lead  to 
marked  shrinking  of  the  mesentery,  and  to  secondary  stenosis  of  the  bowel. 
It  is  obvious  that  the  latter  condition  would  be  apt  to  cause  chronic  rather 
than  acute  obstruction. 

Internal  strangulation  is  more  common  in  the  male  than  in  the  female  sex 
in  about  the  proportion  of  three  to  two.  It  is  most  common  in  early  adult 
life,  and  is  vei'y  rare  in  children.  The  usual  seat  of  strangulation  is  the 
small  intestine,  which  is  affected,  according  to  Brinton's  statistics,  in  95  per 
cent.,  and  according  to  those  of  Bulteau  in  88  per  cent.,  of  all  cases. 

Enteritis  and  Peritonitis. — These  affections,  the  symptoms  of  which 
often  very  closely  simulate  those  of  acute  intestinal  obstruction  from  me- 
chanical causes,  are  more  appropriately  considered  in  works  on  the  practice 
of  medicine  than  in  those  devoted  to  surgery,  and  I  shall  therefore  not  refer 
to  them  further  than  to  urge  the  importance  of  the  surgeon  bearing  in  mind 
the  possibility  of  their  being  present,  and  endeavoring  to  eliminate  the  doubt 
by  careful  examination  and,  if  necessary,  tentative  treatment,  before  resorting 
to  operative  measures.  By  enteritis  I  mean  of  course  the  Enteritis  phlegmo- 
nodea  of  Cullen,  which  Sir  Thomas  Watson  has  so  well  described,  and  which 
he  characterizes  as  being  "  in  most  cases  peritonitis,  and  something  more."  It 
may  be  caused  by  exposure  to  cold  and  wet,  especially  of  the  lower  extremi- 
ties, and  particularlj'  when  the  exposure  follows  a  meal,  when  the  digestive 
organs  are  in  a  state  of  functional  activity.  It  may  also,  I  believe,  be  caused 
by  the  use  of  indigestible  food,  and  by  the  abuse  of  purgative  medicines.  It 
occurs  in  both  sexes  and  at  all  ages,  and  may  involve  any  portion  of  the  bowel. 
This  is,  from  one  point  of  view,  the  most  important  of  all  forms  of  acute 
intestinal  obstruction,  since  it  is  that  from  which  recovery,  under  judicious 
treatment,  may  be  most  confidently  expected. 

1  According  to  Dr.  Fitz's  investigations  (Amer.  Journ.  Med.  Sciences,  July,  1884),  these  bands 
more  often  originate  from  obliterated  or  patent  omphalo  mesenteric  vessels  than  from  adhesions 
following  peritonitis. 
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Chronic  Intestinal  Obstruction. 

Chronic  obstruction  of  the  bowels  may  be  caused  by  several  conditions,  the 
most  important  being  (1)  accumulations  and  impactions  of  fecal  matter; 
(2)  organic  constrictions  of  the  bowel,  whether  of  a  fibrous  or  cicatricial  char- 
acter or  due  to  presence  of  malignant  growths ;  (3)  chronic  invaginations; 
(4)  inflammatory  changes  in  the  walls  of  the  gut,  and  especially  in  its  peri- 
toneal covering,  the  indirect  result  of  external  violence ;  (5)  chronic  peritonitis, 
often  tuberculous  in  origin ;  and  (6)  the  pressure  exercised  by  abdominal 
abscesses  and  tumors  external  to  the  intestine. 

Fecal  accumulations  occur  most  frequently  in  the-  large  intestine,  and 
particularly  in  the  caecum  and  ascending  colon.  When  habitual  constipation 
reaches  its  highest  degree,  a  portion  of  the  bowel  loses  altogether  the  power  of 
peristaltic  movement  {ileus  paralyticus),  and  fresh  fecal  matter  being  constantly 
pushed  into  the  affected  segment  by  the  action  of  the  bowel  above,  the  dis- 
tension continually  increases,  and  ultimately  rupture  of  some  of  the  muscular 
fibres  ensues,  or  ulcers  may  form  (stercoral  ulcers),  leading  to  chronic  peri- 
tonitis or  to  cicatricial  constriction,  or,  more  rarely,  to  perforation  followed 
by  acute  peritonitis  and  death.  Fecal  accumulations  are  more  common  in 
women  than  in  men,  and  are  usually  met  with  in  those  who  have  passed  the 
middle  period  of  life.  They  are  not  uncommon  among  the  insane,  and  in 
hysterical  subjects. 

Stricture  oe  the  Bowel. — Intestinal  stenosis  may, be  in  some  cases  con- 
genital, but  then,  if  obstruction  should  occur,  it  would  probably  be  acute, 
from  the  sudden  occlusion  of  the  narrowed  gut  by  a  plug  of  fecal  matter  or 
a  foreign  body.  Acquired  constriction,  which  alone  should  receive  the  name 
of  stricture,  is  developed  gradually,  and  is  therefore  more  apt  to  cause  chronic 
obstruction,  though  it  may  give  rise  to  the  acute  variety  in  the  same  manner 
as  the  congenital  defect  just  referred  to.  In  stricture  of  the  bowel,  properly 
so  called,  the  parts  involved  are  the  mucous  and  submucous  layers  of  the 
intestine,  and,  as  alread^^  mentioned,  the  stricture  may  be  fibrous  or  cicatri- 
cial, or  due  to  the  presence  of  a  malignant  neoplasm.  Cicatricial  stricture 
may  result  from  the  contraction  which  follows  the  healing  of  intestinal  ulcers, 
from  the  changes  following  strangulated  hernia,  from  those  following  the 
separation  by  sloughing  of  an  invaginated  portion  of  gut,  and,  possibly,  from 
certain  lesions  of  a  traumatic  character.  The  ulcei's  which  are  most  apt  to 
lead  to  the  formation  of  stricture  are  the  dysenteric,  the  catarrhal,  the  ster- 
coral, and  the  syphilitic.  Tlie  dysenteric  and  stercoral  ulcers  are  met  with 
only  in  the  large  intestine ;  the  catarrhal  and  syphilitic  also  occur  in  the 
lesser  bowel.  A  portion  of  intestine  which  has  been  involved  in  a  strangu- 
lated hernia  may  become  the  seat  of  stricture,  as  the  result  of  ulceration  or 
gangrene,  and,  as  already  mentioned,  stricture  may  possibly  follow  the  slough- 
ing of  the  intussusceptum  in  invagination.  Stricture  may  also  result  from 
partial  rupture  of  the  gut  as  the  result  of  external  violence.  Maligyiant  stric- 
ture of  the  intestine  is  commonly  due  to  the  presence  of  a  cylindrical-celled  or 
columnar-celled  carcinoma,'  a  form  of  tumor  usually  classified  with  the 
epitheliomata.  It  may  occur  in  any  portion  of  the  bowel,  but  is  most  often 
observed  in  the  large  intestine. 

The  bowel  above  the  constricted  portion,  in  either  variety  of  stricture, 
becomes  much  dilated  and  generally  thickened,  though  immediately  above 

>  See  Vol.  IV.  p.  632,  supra;  and  Plate  XX.  Fig.  19. 
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the  stricture  a  pouch  is  often  formed,  with  thin  walls,  in  which  ulceration 
and  perforation  are  apt  to  occur.  Perforation  is,  of  course,  usually  fatal 
through  the  development  of  peritonitis,  but  in  some  cases  a  fistulous  commu- 
nication is  formed  with  the  bowel  below  the  stricture  {fistula  bimucosa),  thus 
giving  at  least  temporary  relief.  Foreign  bodies,  such  as  fruit-stones,  are  often 
found  in  the  dilated  pouches  above  intestinal  strictures,  and,  by  one  of  these 
foreign  bodies  plugging  the  orifice  of  the  constricted  portion,  symptoms  of 
acute  obstruction  may  ensue ;  acute  obstruction  may  also  follow  the  forma- 
tion of  a  secondary  volvulus,  or  the  bending,  or,  as  Mr.  Treves  calls  it,  "  kink- 
ing," of  the  bowel  at  its  constricted  part.  On  the  other  hand,  a  patient  may 
die  from  intestinal  stricture,  gradually  sinking  from  exhaustion,  without 
symptoms  of  obstruction  having  been  at  any  time  observed. 

Stricture  of  the  bowel  is  more  common  in  women  than  in  men,  and  usually 
occurs  in  persons  over  forty  years  of  age.  Cicatricial  stricture  is  met  with 
at  an  earlier  age  than  the  malignant  variety.  Of  26  cases  of  stricture  of  the 
small  intestine,  collected  by  Mr.  Treves,  10  followed  ulceration  (6  in  malea 
and  4  in  females) ;  2  were  due  to  injury  (both  in  males) ;  4  werB  traceable  to 
the  changes  occurring  in  strangulated  hernia  (2  in  either  sex) ;  and  10  (5  in 
either  sex)  resulted  from  carcinoma.  Of  8  cases  of  stricture  at  the  ileo-ccecal 
valve,  3  were  examples  of  simple  and  5  of  malignant  stricture, , one  in  each 
category  occurring  in  the  male  and  the  rest  in  the  female  sex..  Of  44  cases 
involving  the  colon,  13  were  of  simple  stricture  (2  in  males  and  11  in  females);, 
28  were  of  cancer  (14  in  either  sex) ;  and  in  3  (2  in  the  male  and  1  in  the 
female  sex)  the  nature  of  the  constriction  was  unknown.  The  part  of  the. 
colon  implicated  in  these  44  cases,  and  in  54  others  collected  by  Dr.  Hilton- 
Fagge  and  by  Messrs.  Coiipland  and  Morris,  was  the  sigmoid  fiexure  in  58,, 
the  descending  colon  in  11,  the  splenic  flexure  and  transverse  colon  each  in  7, 
the  hepatic  fiexure  in  9,  the  ascending  colon  in  2,  and  the  caecum  in  4. 

Sarcomata  occasionally  occur  in  the  intestine,  as  do  various  forms  of  non- 
malignant  tumor,  the  latter  usually  in  the  form  of  polypi ;  these  do  not, 
however,  often  produce  obstruction,  except  by  disposing  to  intussusception,^ 
in  which  case  the  occlusion  is  ordinarily  of  the  acute  variety. 

Chronic  invaginations  are  occasionally  met  with,  causing  chronic  and  some- 
times only  incomplete  obstruction.  They  have  been  particularly  studied  by 
Eafinesque,  who  finds'  that  of  55  cases  In  which  the  locality  of  the  intussuscep- 
tion was  noted,  no  less  than  33,  or  60  per  cent.,  were  of  the  ileo-csecal  variety,, 
and  6,  or  10  per  cent.,  of  the  ileo-colic,  while  8,  or  15  per  cent.,  involved  the  large 
intestine  alone,  and  as  many  the  small  intestine  separately.  An  important 
peculiarity  of  chronic  invagination  is  that  it  comparatively  seldom  ends  in 
recovery  by  sloughing  of  the  intussusceptum ;  thus,  of  124  cases  of  spon- 
taneous separation  tabulated  by  Leichtenstern,  in  no  less  than  94,  or  76  per 
cent.,  was  the  process  accomplished  during  the  first  four  weeks,  and  in  only 
18,  or  15  per  cent,  after  the  second  month.  The  proportion  of  cases  in  which 
spontaneous  separation  occurs  in  chronic  cases,  as  given  by  Rafinesque,  is 
only  11  per  cent. 

Traumatic  Changes. — The  occurrence  of  intestinal  stricture  as  a  result  of 
injury,  causing  partial  rupture  of  the  bowel,  has  already  been  alluded  to,  but 
a  more  common  mode,  probably,  in  which  external  injury  causes  obstructiou^ 
is  by  setting  up  a  chronic  peritonitis,  which  leads  to  thickening  of  the  serous 
coat  of  the  bowel  and  perhaps  adhesion  of  contiguous  coils,  thus  interfering 

1  Op.  oit.,  p.  62. 
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with  the  peristaltic  motion,  or  which  causes  a  shrinking  of  the  mesentery 
and  secondary  stenosis. 

Chronic  Peritonitis. — Just  as  acute  peritonitis  gives  rise  to  acute  intes- 
tinal obstruction,  which  may  sometimes  be  indistinguishable  from  that  pro- 
duced by  mechanical  causes,  so  may  chronic  peritonitis  give  rise  to  chronic 
obstruction.     In  these  cases  the  peritonitis  is  often  of  tuberculous  origin. 

Pressure  External  to  the  Bowel. — Finally,  chronic  obstruction  may  be 
caused  by  sources  of  compression  external  to  the  intestine  itself,  among  which 
may  be  mentioned  various  forms  of  abdominal  abscess,  tumors  of  the  solid 
viscera,  the  pressure  of  a  retroverted  uterus,  etc. 

It  must  not  be  forgotten  that  in  any  case  of  chronic  obstruction,  acute 
symptoms  may  be  suddenly  developed  as  the  result  of  secondary  volvulus, 
*' kinking,"  occlusion  by  gall-stones  or  fecal  masses,  or  the  development  of 
•enteritis. 

Symptoms  of  Intestinal  Obstruction. 

It  may  be  said,  in  general  terms,  that  in  chronic  obstruction,  the  symptoms 
are  mainly  due  to  the  impeded  passage  of  the  intestinal  contents,  or,  in  other 
words,  are  symptoms  of  obstruction  merely,  and  that  in  acute  obstruction, 
"there  are  superadded  the  symptoms  of  strangulation. 

Symptoms  of  Acute  Obstruction. — The  most  important  of  these  are  pain, 
abdominal  tenderness,  vital  depression,  vomiting,  constipation,  lessened  flow 
■of  urine,  tympanites,  and,  in  cases  of  intussusception,  the  presence  of  a  tumor. 
Pain. — The  pain  of  acute  intestinal  obstruction  {miserere  mei)  is  extreme, 
and  often  agonizing.  In  strangulation  by  a  band,  or  in  internal  hernia,  it 
-commonly  begins  abruptly  and  continues  without  intermission,  though  often 
■diminishing  somewhat  in  severity  as  the  case  progresses  ;  in  volvulus  and  in 
intussusception,  on  the  other  hand,  the  pain  is  usually  at  first  paroxysmal, 
with  intervals  of  comparative  ease,  but  afterwards  becomes  constant,  though 
■even  then  presenting  periods  of  exacerbation.  The  pain  is  often  referred  to 
a  particular  spot  in  the  abdomen,  and  in  a  certain  number  of  cases  this  is 
found  after  death  to  have  corresponded  with  the  locality  of  the  lesion.  In 
more  cases,  however,  the  sensations  of  the  patient  upon  this  point  are  decep- 
tive, and  no  direct  connection  can  be  traced  between  the  seat  of  pain  and  the 
strangulated  bowel.  In  the  majority  of  cases,  probably,  the  pain  is  referred  to 
the  neighborhood  of  the  umbilicus  {tormina),  possibly  owing,  as  suggested  by 
Mr.  Treves,  to  the  fact  that  the  solar  plexus  is  situated  a  little  above  that  posi- 
tion. The  cause  of  the  pain  which  accompanies  acute  intestinal  obstruction  is  in 
the  first  place  the  direct  injury  to  the  bowel  and  mesentery  produced  by  their 
strangulation  ;  afterwards  the  violent  peristalsis  which  ensues,  and  which  is 
abruptly  checked  at  the  seat  of  obstruction,  causes  exacerbations  of  suffering; 
and,  finally,  additional  sources  of  pain  are  the  extreme  distension  of  the  gut 
which  sometimes  follows,  and  the  .development  of  inflammation  in  the  bowel 
itself  or  in  the  peritoneum.  In  the  early  stage,  the  pain  of  acute  obstruction 
may  be  somewhat  relieved  by  pressure,  but  after  the  development  of  peri- 
tonitis it  is  aggravated  by  the  slightest  touch.  A  sudden  cessation  of  pain 
■(without  the  sti'angulation  having  been  relieved)  indicates  the  occurrence  of 
•collapse  or  gangrene. 

Abdominal  tenderness  is  usually  absent  in  the  earliest  stage  of  acute 
obstruction,  though  in  cases  of  simple  enteritis  it  is  jDresent  from  the  begin- 
ning.    In  volvulus  and  intussusception  it  is  soon  developed — in  connection 
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with  inflammation  of  the  aftected  part — but  in  strangulation  bj  a  band  it  may 
be  almost  entirely  wanting,  and  death  may  ensue  without  marked  tenderness 
having  been  at  any  time  observed.  Tenderness  limited  to  a  particular  spot — - 
unlike  pain  similarly  localized — is  an  important  symptom,  as  indicating  th& 
seat  of  obstruction.  Diffuse  abdominal  tenderness,  if  slight,  may  be  due: 
simply  to  the  violent  peristaltic  motion  of  the  gut  above  the  strangulated 
part,  but  if  intense,  it  is  indicative  of  peritonitis. 

Vital  Depression. — In  connection  with  the  intense  pain  of  acute  obstruction,, 
there  is  commonly  great  prostration,  commensurate  with  the  tightness  with 
which  the  bowel  is  strangulated.  It  is  most  marked  in  strangulation  by  a. 
band  and  in  internal  hernia,  is  somewhat  less  in  volvulus  and  in  the  more- 
acute  forms  of  invagination,  and  may  be  entirely  absent  in  obstruction  by 
gall-stones,  etc.,  as  it  is,  in  the  early  stages,  in  chronic  invagination,  and  in 
simple  enteritis  without  mechanical  occlusion. 

There  is  (says  Mr.  Treves,  speaking  of  strangulation  by  bands)  great  muscular  weak- 
ness, the  face  is  drawn  with  pain,  and  has  an  aspect  of  horrible  anxiety,  the  features 
become  pinched,  the  eyes  sunken  and  surrounded  by  bluish  rings,  and  the  voice  weak 
and  muffled.  A  cold  sweat  breaks  out  upon  the  surface,  and  in  extreme  cases  the  limbs- 
become  cyanosed  and  the  complexion  livid.  The  patient  at  last  sinks,  retaining  his- 
intelligence,  as  a  rule,  to  the  last. 

The  pulse  and  breathing  are  both  rapid  in  acute  obstruction  ;  the  former,, 
feeble  and  often  thread-like,  and  the  latter  superficial  and  chiefly  effected  by 
the  subsidiary  muscles  of  respiration.  The  temperature  is  below  the  normal 
standard  (except  in  enteritis),  and  may  not  even  rise  upon  the  development  of" 
general  peritoneal  inflammation.  There  is  great  thirst,  especially  when  there- 
is  profuse  vomiting,  and,  when  this  becomes  stercoraceous,  the  patient  has  a, 
very  offensive  breath.     Singultus  is  sometimes  a  distressing  symptom. 

Vomiting. — This  is  an  early  and  very  prominent  symptom  in  cases  of 
strangulation  by  a  band  or  diverticulum,  but  much  less  so  in  those  of  intus- 
susception and  volvulus,  until  secondary  enteritis  is  developed,  when  the- 
nausea  and  vomiting  may  be  very  distressing.  The  matters  first  ejected — -just 
as  in  cases  of  strangulated  hernia — are  the  contents  of  the  stomach,  and  then 
those  of  the  upper  bowel ;  finally,  the  vomiting  may  become  decidedly  sterco- 
raceous in  character.  Occlusion  of  the  small  intestine  is  attended  by  earlier 
and  more  persistent  vomiting  than  that  of  the  larger  bowel,  but,  on  the  other 
hand,  the  vomiting  in  the  former  case  is  less  apt  to  be  stercoraceous,  though 
in  some  instances  the  contents  of  the  lower  ileum  have  an  undoubtedly  fecal 
character.  The  occurrence  of  stercoraceous  vomiting  was  formerly  attributed 
to  a  reversed  peristaltic  movement  (anti-peristalsis)  of  the  intestine,  but  though 
such  reversed  movements  do  undoubtedly  sometimes  occur,  the  ordinary, 
direct  peristalsis  is,  when  the  bowel  is  occluded,  quite  sufficient  for  the  pur- 
pose. This  subject  was  particularly  investigated  by  the  late  Dr.  W.  Brinton,. 
who  conclusively  showed  that  when  obstruction  was  present,  and  the  gut 
contained  fluid,  the  effect  of  the  peristaltic  wave  was  to  cause  a  reversed 
upward  current  in  the  centre  of  the  intestine,  just  as  a  piston  with  a  median 
perforation,  driven  forwards  in  the  cylinder  of  a  pump,  forces  water  back- 
wards through  its  opening. 

Constipation  \s,  of  course,  a  prominent  symptom  in  all  forms  of  intestinal 
obstruction,  but  it  is  by  no  means  equally  marked  in  all  varieties.  Absolute 
and  persistent  in  cases  of  strangulation  by  a  band,  it  is  only  partial  in 
those  of  enteritis,  and  in  some  instances  of  chronic  invagination  has  been  at 
times  entirely  absent ;  here,  indeed,  as  in  some  cases  of  intestinal  stricture,, 
the  patient's  chief  complaint  may  be  of  diarrhoea.  Even  when  complete 
strangulation  has  occurred — as  in  external  hernia — the  use^f  enemata  may 
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cause  one  or  two  evacuations  of  fecal  matter  accumulated  below  the  point  of 
obstruction.  In  acute  intussusception  the  patient  experiences  a  constant 
desire  to  go  to  stool — which  Mr.  Pollock  considers  almost  pathognomonic — 
and  with  the  tenesmus  there  is  not  unfrequently  a  discharge  of  mucus  from 
the  rectum,  mingled  with  fluid  or  clotted  blood. 

Diminished  Flow  of  Urine. — The  amount  of  urine  excreted  is  lessened  in 
all  cases  of  acute  intestinal  obstruction,  and  it  has  been  maintained  by  Dr. 
Barlow  and  Dr.  Golding  Bird,  as  well  as  by  Mr.  Hilton,  that  the  diminution 
is  proportional  to  the  proximity  of  the  obstruction  to  the  pylorus.  Doubt  has 
however  been  thrown  upon  this  proposition  by  several  writers,  including 
Habershon,  Leichtenstern,  Sedgwick,  Gay,  and  Treves,  and  it  is  probable  that, 
as  pointed  out  by  the  last-named  surgeons,  it  is  rather  the  completeness  than 
the  situation  of  the  strangulation  which  determines  the  degree  of  anuria,  and 
that  the  mistake  has  arisen  from  the  fact  that  acute  obstruction  usually 
afleets  the  small,  and  chronic  obstruction  the  large  intestine.  The  flow  is 
measurably  restored  when  the  patient  is  brought  fully  under  the  influence  of 
opium,  although  the  obstruction  be  unrelieved.  This  is  partly  due  to  the 
cessation  of  vomiting — which,  by  exhausting  the  .fluids  of  the  system,  itself 
tends  to  diminish  the  flow  of  urine — but  mainly  to  the  action  of  the  drug  on 
the  nervous  system.  The  symptom  may  be  of  some  value,  however,  in  cases 
of  incomplete  and  chronic  obstruction,  the  excretion  being,  as  observed  by 
Leichtenstern,  constantly  less  in  constrictions  high  up,  as  it  is  in  those  of  the 
pylorus  itself,  but  not  in  constrictions  of  the  lower  ileum  and  large  intestine. 

TymjMnites. — This  is  an  early  and  well-marked  symptom  in  cases  of  vol- 
vulus, but  is  less  prominent  in  other  forms  of  intestinal  obstruction,  being 
indeed  often  absent  unless  general  peritonitis  is  developed.  The  swelling  in 
volvulus  is  usually  at  first  limited  to  the  left  side  (sigmoid  flexure),  though 
this  rule  is  not  without  exceptions ;  ultimately  the  whole  belly  becomes  uni- 
formly distended.  As  a  contrast  to  the  tympanites  of  volvulus,  I  may  refer 
to  the  so-called  "  signe  de  Dance,"^  which  consists  in  the  presence  of  a  marked 
depression  in  the  right  iliac  fossa,  owing  to  the  displacement  of  the  Cfecum  in 
cases  of  ilio-cseeal  invagination.  As  pointed  out  by  Rafinesque,  this  symp- 
tom may  be  artificially  induced  by  inflating  the  rectum  and  lower  bowel 
with  air,  and  the  position  of  an  intussusception  may  thus  sometimes  be  deter- 
mined. Visible  movements  of  the  coils  of  intestine,  though  common  in  cases 
of  chronic  obstruction,  are  rare  when  the  occlusion  is  primarily  acute ;  hence, 
when  observed  with  symptoms  of  acute  obstruction,  they  indicate  that  the 
latter  has  been  superadded  to  a  previously  existing  chronic  condition. 

The  Abdominal  Tumor. — This  is  one  of  the  most  important  symptoms  in 
cases  of  intussusception,  and  has  been  noted  in  more  than  one-half  of  the 
recorded  cases.  It  must  not  be  confounded  with  the  localized,  tympanitic 
distension  of  volvulus,  nor  with  the  tumor  produced  by  impacted  feces ;  it 
would  hardly  seem  necessary  to  say  that  no  confusion  should  arise  between 
this  and  the  normal  structures  of  the  body,  but  that  I  have  known  the  con- 
vexity of  the  lumbar  vertebrae  to  be  mistaken  for  an  invaginated  bowel.  In 
the  large  majority  of  cases,  the  tumor  of  intussusception  is  found  upon  the  left 
side,  not  attracting  attention  until  the  caecum  and  ascending  colon  are  well 
advanced  into  the  transverse  and  descending  colon.  In  many  cases,  in  chil- 
dren especially,  the  tumor  can  be  distinctly  felt  from  the  rectum.  It  is  much 
more  prominent  during  an  exacerbation  of  pain  than  when  the  bowel  is  qui- 
escent. The  tumor  of  feccd  accumulation  is  almost  always  found  at  the  right 
side  (caecum),  and,  which  Treves  and  Sawyer  consider  a  pathognomonic  sign, 
may  often  be  made  to  pit  by  flrm  external  pressui-e. 

'  Named  after  Dance,  a  French  surgeon,  who  wrote  in  the  early  part  of  this  century. 
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Symptoms  of  Chkonio  Obstruction. — These  may  be  conveniently  considered 
in  contrast  to  the  symptoms  of  acute  obstruction  as  ah-eady  described.  The 
pain  in  chronic  obstruction  is  not  constant  as  in  acute  occlusion,  but  rather 
paroxysmal,  of  a  distinctly  colicky  character,  and,  if  the  smaller  bowel  be 
the  seat  of  obstruction,  often  coming  on  at  a  definite  period  after  eating.  If 
the  obstruction  suddenly  becomes  complete— as  by  a  gall-stone  becoming  im- 
pacted in  an  intestinal  stricture — the  character  of  the  pain  instantly  changes, 
being  then  continuous,  though  still  subject  to  exacerbations.  There  is  little 
or  no  abdominal  tenderness,  unless  peritonitis  supervene,  and  the  vital  de- 
pression of  acute  obstruction  is  replaced  by  gradual  failure  of  the  vital  powers, 
with  emaciation.  The  vomiting  in  chronic  obstruction  is  less  severe  than  in 
the  acute  variety,  and  not  so  apt  to  be  stercoraceous,  except  before  a  fatal 
termination  when  the  occlusion  has  become  complete.  Constipation  is  prob- 
ably the  most  important  symptom  in  chronic  obstruction,  but  it  is  by  no 
means  constant,  and  often  alternates  with,  or  is  entirely  replaced  by,  diarrhoea. 
I  saw  in  consultation,  some  months  since,  a  physician,  whom  I  found  to  be 
suffering  from  cancer  of  the  rectum,  which  ultimately  proved  fatal  by  per- 
foration followed  by  fecal  extravasation  and  peritonitis;  he  was  totally  un- 
aware of  his  condition,  and  had  for  six  months  been  treating  himself  for 
chronic  diarrhoea.  Even  in  cases  of  fecal  impaction,  there  is  often  developed 
a  catarrhal  state  of  the  bowel,  causing  a  spurious  diarrhoea  which  masks  the 
patient's  real  condition.  In  chronic  invagination,  according  to  Eafinesque's 
statistics,  diarrhoea  is  the  rule  and  constipation  the  exception.  Tenesmus  is 
often  well  marked  when  the  obstruction  is  in  the  lower  bowel.  The  flow  of 
urine  is  not  commonly  affected  in  chronic  obstruction,  unless  the  lesions  be 
near  the  upper  end  of  the  small  intestine,  when,  as  already  pointed  out,  it 
may  be  diminished.  Tympanites  is  not  an  early  symptom  in  chronic  obstruc- 
tion, but  may  become  quite  prominent  toward  the  termination  of  the  case. 
When  the  obstruction  affects  the  rectum  or  sigmoid  flexure,  the  colon  may 
perhaps  be  traced  along  the  border  of  the  abdomen,  distended  with  fecal 
matter,  while  the  tympanitic  small  intestines  occupy  the  intermediate  space. 
Coils  of  distended  intestine  may  often  be  recognized  both  by  touch  and  sight, 
especially  during  paroxysms  of  pain,  and  may  be  seen  rolling  over  each  other, 
as  it  were,  with  loud  borborygmus  and  gurgling,  the  peristaltic  motion  being 
obviously  arrested  at  the  seat  of  occlusion.  The  tumor  of  intussusception 
appears  to  have  been  less  often  observed  in  chronic  than  in  acute  cases,  but, 
as  justly  remarked  by  Rafinesque,  it  would  no  doubt  have  been  noted  more 
frequently  if  it  had  been  oftener  looked  for.  The  tumor  of  fecal  impaction 
has  already  been  referred  to.  A  distinct  tumor  can  sometimes  be  observed 
in  cases  of  obstruction  from  malignant  neoplasm. 


Diagnosis  of  Intestinal  Obstruction. 

There  can  hardly  be  any  difiiculty  in  distinguishing  between  acute  and 
chronic  obstruction  of  the  bowels,  when  it  is  remembered  that  in  the  former 
only  are  the  symptoms  those  with  which  surgeons  are  familiar  as  accompany- 
ing strangulated  hernia.  But  when  chronic  obstruction  suddenly  becomes 
acute,  its  diagnosis  from  that  which  is  primarily  acute  is  more  difficult. 
Here  the  surgeon  must  be  mainly  guided  by  the  history  of  the  case,  and 
perhaps  by  noting  visible  movements  in  the  intestinal  coils,  a  symptom,  as 
already  pointed  out,  almost  entirely  limited  to  cases  of  chronic  obstruction. 

The  differential  diagnosis  of  the  various  forms  of  obstruction,  and,  espe- 
cially in  chronic  cases,  of  the  part  of  the  bowel  involved,  are  matters  of  the 
highest  importance,  as  bearing  directly  on  the  question  of  treatment. 
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Differential  Diagnosis  in  Acute  Obstruction. — The  most  important  point 
to  be  determined  here  is  whether  the  obstruction  is  due  to  enteritis,  or  whether 
there  is  positive  mechanical  occlusion.  In  the  former  case  a  cure  may  prob- 
ably be  effected  by  the  judicious  employment  of  general  and  local  remedies  ; 
in  the  latter  case  the  only  hope  of  recovery  will  often  lie  in  prompt  operative 
interference. 

In  enteritis  there  will  be  pain,  mainly  of  a  colicky  character,  with  marked 
tenderness  over  the  affected  portion  of  bowel.  There  will  probably  be  dorsal 
decubitus,  and,  if  general  peritonitis  be  setting  in,  the  limbs  will  be  drawn  up 
as  in  that  affection.  There  may  be  vomiting,  but  it  is  not  a  very  marked 
symptom,  and  the  ejecta  will  seldom  be  stercoraceous.  There  will  be  consti- 
pation, but  enemata  will  usually  bring  away  small  quantities  of  fecal  matter, 
showing  that  there  is  not  absolute  occlusion.  There  may  be  an  obscure  ful- 
ness and  hardness  over  the  affected  portion  of  intestine,  but  there  will  be  no 
well-defined  tumor,  as  in  intussusception,  and  the  results  of  rectal  exploi'ation 
will  be  negative.  The  patient  will  not  be  collapsed,  as  in  internal  strangula- 
tion, but,  on  the  contrary,  there  will  be  some  elevation  of  temperature,  with 
other  signs  of  fever.  There  will  often  be  a  history  of  exposure  to  cold,  or 
of  imprudence  in  diet,  or  of  the  administration  of  drastic  purgatives. 

If  the  case  appear  to  be  one  of  mechanical  occlusion,  the  surgeon  must 
endeavor  to  decide  whether  the  obstruction  be  due  to  intussusception  ;  to 
strangulation  by  a  band,  diverticulum,  adhesions,  or  internal  hernia;  to 
acute  volvulus;  or  to  the  lodgment  of  a  gall-stone,  enterolite,  or  foreign  body. 

Intussusception  is  by  far  the  most  frequent  form  of  mechanical  obstruction 
met  with  in  children  and  young  persons.  It  occurs  suddenly,  usually  with 
severe  and  increasing  pain,  which  afterwards  somewhat  diminishes.  The 
pain  is  either  paroxysmal,  or,  if  continuous,  presents  distinct  exacerbations. 
When  the  characteristic  tumor  is  found,  it  is  usually  tender  on  pressure. 
Vomiting  occurs,  but  is  only  exceptionally  stercoraceous.  Diarrhoea  is  rather 
more  common  than  constipation ;  and  in  the  large  majority  of  cases  there  is 
a  discharge  of  blood  from  the  rectum.  There  is  usually  marked  tenesmus, 
a  symptom  which  Mr.  Pollock  considers  pathognomonic.  In  about  half  of 
the  cases  a  well-defined  "  sausage-shaped"  tumor  is  observed,  commonly  on 
the  left  side  of  the  abdomen,  and  it  may  often  be  felt  by  digital  exploration 
of  the  rectum,  or  may  even  protrude  through  the  anus.  The  patient  is  often 
collapsed,  and  the  temperature  is  normal  or  subnormal  unless  general  perito- 
nitis occurs,  and  is  even  then  not  materially  elevated. 

Internal  strayigulation  by  bands,  etc.,  is  most  common  in  young  adults,  and 
slightly  more  frequent  in  the  male  than  in  the  female  sex.  It  begins  sud- 
denly, with  severe  and  continuous  pain  of  a  colicky  character,  often  referred 
to  the  umbilicus.  There  is  no  tenderness,  unless  subsequent  to  the  develop- 
ment of  peritonitis.  Vomiting  is  an  early  and  most  distressing  symptom, 
and  commonly  becomes  stercoraceous  about  the  fifth  day.  There  is  complete 
constipation  from  the  beginning.  An  enema  may  bring  away  the  contents 
of  the  large  intestine,  but  no  fecal  matter  passes  the  seat  of  occlusion.  Col- 
lapse is  more  marked  in  this  than  in  any  other  form  of  intestinal  obstruction. 
There  -is  great  thirst,  depending  probably  on  the  excessive  vomiting,  and 
the  flow  of  urine  is  often  notably  diminished.  There  is,  in  the  majority 
of  cases,  a  history  of  one  or  more  previous  attacks  of  peritonitis. 

Volvulus  is  almost  exclusively  an  affection  of  middle  age  and  advanced  life, 
and  occurs  in  men  about  four  times  as  often  as  in  women.  It  occurs  sud- 
denly, with  severe  pain,  at  first  intermittent  but  afterwards  continuous,  often 
referred  to  the  umbilical  region,  and  afterward  to  the  sigmoid  flexure,  where 
the  twisting  usually  occurs.  There  is  commonly  tenderness  over  the  distended 
bowel.    Vomiting  is  a  comparatively  unimportant  symptom,  and,  when  it 
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occurs,  often  relieves  the  patient's  suffering  temporarily.  There  is  complete 
constipation,  and  in  some  cases  tenesmus,  but  no  discharge  of  blood.  Tym- 
panites and  meteorism  occur  early  and  increase  rapidly,  often  causing  dyspnoea 
by  pressing  on  the  diaphragm.  The  tympany  is  usually  at  first  limited  to 
the  left  side.  There  is  less  prostration  than  in  internal  strangulation.  There 
is  usually  a  history  of  previously  existing  constipation. 

Obstruction  by  gall-stones  is  most  common  in  elderly  women.  It  begins 
suddenly,  with  severe  pain,  free  vomiting,  which  ultimately  becomes  sterco- 
raceous,  and  complete  constipation.  The  patient  is  not  prostrated  as  in  other 
forms  of  acute  obstruction.  There  have  usually  been  previous  attacks  of  a 
somewhat  similar  character.  If  a  foreign  body  cause  obstruction,  a  history 
of  its  having  been  swallowed  can  ordinarily  be  obtained.  Enterolites  often 
form  such  large  masses  that  they  can  be  detected  by  external  palpation. 

It  is  hardly  necessary  to  say,  that,  in  every  case  of  acute  intestinal  obstruc- 
tion, a  careful  examination  should  be  made  of  all  the  localities  in  which 
external  hernia  may  occur ;  in  obstruction  in  new-born  children,  also,  the 
anus  and  rectum  should  be  examined  to  ascertain  if  there  is  any  congenital 
malformation. 

Differential  Diagnosis  in  Chronic  Obstruction. — In  cases  of  chronic 
intestinal  obstruction,  it  is  important  to  distinguish  between  fecal  accumula- 
tions, strictures  of  the  bowel,  and  chronic  invagination.  The  other  forms  of 
chronic  obstruction  are  rare,  and  can  usually  be  recognized  by  careful  inquiry 
into  the  previous  history  and  general  condition  of  the  patient ;  thus,  in  the 
case  of  inflammatory  changes  from  traumatism,  there  will  be  a  history  of 
injury  ;  in  that  of  tuberculous  peritonitis,  there  will  be  evidence  of  tubercle  in 
other  organs  ;  while  if  the  obstruction  be  due  to  the  pressure  of  an  ovarian 
or  uteri7ie  tumor,  the  diagnosis  may  be  made  by  noting  the  symptoms 
characteristic  of  those  aftections. 

Fecal  accuynulations,  as  a  cause  of  intestinal  obstruction,  are  most  common 
in  adult  women,  and  especially  among  the  subjects  of  hysteria  or  insanity. 
In  a  case  of  this  kind  there  is  a  history  of  long-continued  constipation, 
gradually  increasing  in  obstinacy,  with  swelling  of  the  abdomen,  distended 
coils  of  intestine  being  sometimes  plainly  visible  on  external  inspection.  As 
the  swelling  increases,  the  abdomen  may  become  painful,  and  at  a  late  period 
vomiting  may  occur,  seldom,  however,  becoming  stercoraceous.  The  most 
important  symptom  is  the  appearance  of  a  doughy  tumor,  often  pitting  on 
pressui-e,  and  usually  occupying  the  position  of  the  csecum.  Intercurrent 
attacks  of  complete  constipation  are  not  infrequent,  but  readily  yield  to  the 
use  of  enemata.  Acute  obstruction  may  follow  as  the  result  of  paralysis  of 
the  gut  (ileus  paralyticus). 

Stricture  of  the  small  intestine  may  be  suspected  if  in  a  middle-aged  person 
there  have  been 'frequent  attacks  of  painful  indigestion,  with  nausea  or 
vomiting,  occurring  at  fixed  intervals  after  the  ingestion  of  food,  and  M'ith 
long  intervals  of  entire  freedom  from  suftering.  The  patient  gradually 
becomes  emaciated,  and  the  intestinal  movements  can  then  often  be  traced 
through  the  abdominal  wall.  There  is  usually,  but  not  invariably,  constipa- 
tion. If  the  stricture  be  of  a  malignant  charactfer,  a  tumor  may  be  detected. 
Acute  obstruction  may  occur  as  the  result  of  sudden  plugging  of  the  con- 
stricted bowel  with  masses  of  undigested  food,  gall-stones,  etc.,  or  from  the 
■  formation  of  a  secondary  volvulus,  or  from  "  kinking."  In  stricture  of  the 
large  intestine,  no  connection  can  be  traced  between  the  occurrence  of  painful 
paroxysms  and  the  ingestion  of  food ;  there  is  commonly  tenesmus,  and  occa- 
sionally a  discharge  of  blood  from  the  rectum ;  and  there  is  often  marked 
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tympanites.     If  the  stricture  involve  the  rectum  or  even  the  sigmoid  flexure, 
it  can  usually  be  detected  by  digital  or  manual  exploration. 

Chronic  invagination  is  most  common  in  men,  and  in  early  adult  life  ;  it 
begins  abruptly,  and  afterwards  assumes  a  chronic  character — this  is  a  very 
significant  circumstance — and  presents  many  of  the  symptoms  of  acute 
invagination,  only  that  they  are  less  severe,  and  that  the  vital  depression  of 
that  condition  is  wanting.  The  most  distinctive  symptoms,  beside  the  mode 
of  invasion,  are  the  appearance  of  the  characteristic  tumor,  and  the  discharge 
of  blood  from  the  rectum. 

Diagnosis  as  Regards  the  Seat  of  Obstruction. — In  acute  obstruction  the 
part  affected  is  usually  the  small  intestine,  and  in  chronic  obstruction  the  large 
bowel.  When  stercoraceous  vomiting  occurs  as  an  early  symptom,  the  seat  of 
obstruction  is  probably  in  the  lower  part  of  the  small  intestine  ;  for,  on  the 
one  hand,  this  symptom  is  not  observed  when  the  obstruction  is  in  the  upper 
part  of  the  small  bowel,  and,  on  the  other  hand,  in  obstruction  of  the  colon 
it  occurs  at  a  compai'atively  late  period.  The  amount  of  urine  secreted  is- 
probably  not  as  important  a  diagnostic  symptom  as  has  been  usually  supposed^ 
a  diminished  flow  being  rather  significant  of  the  acuteness  than  of  the  high 
seat  of  the  obstruction  ;  in  chronic  cases,  however,  anuria  indicates  obstruc- 
tion comparatively  near  the  pylorus.  The  use  of  the  long  tube  for  diagnostic 
purposes  is  deceptive,  the  sigmoid  flexure  being  often  so  movable  that  the 
end  of  the  tube,  while  still  in  that  segment  of  intestine,  may  reach  the 
umbilicus,  and  may  then  be  supposed  to  be  in  the  transverse  colon.  A  cer- 
tain amount  of  information  may  be  gained  by  observing  the  quantity  of  ivater 
that  can  be  injected  into  the  lower  bowel  without  escaping  by  the  side  of  the 
injecting  instrument ;  but  even  this  test  is  not  certain,  for,  on  the  one  hand, 
the  capacity  of  the  rectum  alone  varies  very  much  in  difterent  individuals, 
and,  on  the  other  hand,  it  would  appear  that  an  occluded  bowel  may  be 
sometimes  permeable  by  fluids  injected  from  below,  while  resisting  any 
passage  of  fecal  matter  from  above.  Auscultation  of  the  colon  and  ccecum^ 
while  fluid  is  being  injected  into  the  rectum,  is  considered  by  Mr.  Treves  to 
be  of  great  value  ;  if  the  fluid  can  be  distinctly  heard  to  enter  the  caecum, 
it  gives  evidence  of  course  that  the  obstruction  is  not  in  the  large  intestine. 

Prognosis  of  Intestinal  Obstruction. 

Prognosis  of  Acute  Obstruction. — Acute  obstruction  of  the  bowel  is 
always  an  affection  replete  with  danger  to  the  patient,  and  a  cause  of  the 
gravest  anxiety  to  the  surgeon.  By  far  the  most  favorable  cases  are  those  of 
enteritis,  in  which,  indeed,  under  judicious  treatment,  a  cure  can  usually  be 
obtained.  In  acute  intussusception  there  is  at  least  a  chance  of  spontaneous 
recovery,  either  by  the  bowel  becoming  disinvaginated  under  the  influence  of 
opium  and  enemata,  or  by  sloughing  and  separation  of  the  intussusceptum  ; 
the  latter  occurrence  offers  the  most  hope,  as  may  be  seen  from  Leichtenstern's 
statistics,  which  show  that  557  terminated  cases  gave  in  all  151  recoveriea 
(27  per  cent.)  and  406  deaths  (73  per  cent.),  but  that  whereas  149  cases  in 
which  sloughing  occurred  gave  88  recoveries  (59  per  cent.)  and  only  61  deaths- 
(41  per  cent.),  408  cases  in  which  sloughing  did  not  occur  gave  but  63- 
recoveries  (15  per  cent.)  and  no  less  than  345  deaths  (85  per  cent.).  But  in 
the  other  forms  of  acute  obstruction — internal  sti-angulation  (which,  next  ta 
intussusception,  is  much  the  most  common  variety,  constituting,  according  to 
Leichtenstern's  figures,  more  than  one-fourth  of  the  whole),  acute  volvulus. 
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etc. — the  only  hope  of  cure  commonly  lies  in  prompt  operative  interference, 
before  the  development  of  general  peritonitis. 

Prognosis  of  Chronic  Obstruction. — The  least  dangerous  form  of  chi'onic 
obstruction  is  that  caused  by  feeal  accumulation,  which  can  ordinarily ,  be 
removed  without  much  difficulty.  Even  in  cases  of  intestinal  stricture,  relief 
can  often  be  aflbrded  and  the  evil  day  warded  oft"  for  a  long  while  by  the 
regulation  o^  the  diet  and  the  judicious  use  of  cathartics  or  enemata.  The 
most  unfavorable  cases  are  those  of  chronic  invagination,  in  which  there  is 
comparatively  little  chance  of  a  cure  by  sloughing,  and  in  which,  therefore, 
if  efforts  at  reduction  by  inflation,  manipulation,  etc.,  fail,  operative  measures 
become  necessary. 

Treatment  op  Intestinal  Obstruction. 

There  is  probably  no  class  of  cases  so  habitually  mismanaged  by  otherwise 
intelligent  practitioners,  as  that  under  consideration.  This  is  partly  owing 
to  the  fact  that,  these  cases  being  comparatively  rare,  few  physicians  have 
the  ojjportunity,  or  take  the  trouble,  to  make  themselves  familiar  with  their 
pathology,  and  hence,  when  forced  to  assume  the  responsibility  of  their  treat- 
ment, administer  remedies  in  the  most  empirical  manner,  and  use  their 
weapons,  as  it  were,  in  the  dark,  and  quite  as  often,  therefore,  to  their  patient's 
detriment  as  to  their  advantage.  Thus,  I  have  known  frictions  with  ice  to  be 
persistently  but,  of  course,  fruitlessly  employed  in  a  case  of  intestinal  stricture, 
and  a  patient  with  manifest  intussusception  to  be  tortured  with  repeated  doses 
of  calomel  and  jalap.  Another  reason  for  the  unscientific  way  in  which  these 
cases  are  often  treated,  is  that,  since  their  prognosis  is  universally  acknowl- 
edged to  be  very  unfavorable,  practitioners  are  tempted,  on  the  "  anceps 
remedium  melius  nullo"  principle,  to  use  heroic  remedies  which  are  certainly 
not  harmless,  and  which  are  actually  more  likely  to  kill  than  to  cure.  In 
former  times| metallic  mercury,  and  afterwards  ci'oton  oil,  were  the  battering- 
rams  with  which  physicians  tried  to  burst  through  the  obstructions  by  which 
their  patient's  lives  were  threatened,  and  I  very  much  fear  that  at  the  present 
day,  the  hasty  resort  to  operative  measures,  encouraged  by  the  much-vaunted 
modern  triumphs  of  "abdominal  surgery,"  is  responsible  for  the  loss  of  a 
good  many  lives  which  might  perhaps  be  saved  by  more  rational  if  less  bril- 
liant treatment. 

I  speak  strongly  upon  this  point,  because  I  feel  a  certain  degree  of  personal 
responsibility  in  the  matter,  an  article  published  by  myself  some  twelve  years 
ago'  having  had  a  share  in  popularizing,  the  operation  of  abdominal  section 
in  these  cases.  I  would  strongly  urge  that  the  surgeon  should  not,  in  any  case 
of  intestinal  obstruction,  open  the  abdomen,  unless  he  has  been  able  to  form 
some  distinct  notion  of  what  he  expects  to  find,  or  at  least  until  he  has  been 
able  to  satisfy  himself  that  there  is  positive  mechanical  occlusion,  and  that 
no  less  dangerous  operation  will  suffice  for  its  relief. 

Treatment  of  Acute  Obstruction. — From  my  own  experience,  I  am  led 
to  believe  that  a  large  proportion  of  the  cases  of  acute  intestinal  obstruction 
met  with  in  practice  are  really  examples  of  enteritis,  and  that  if  they  were 
recognized  as  such,  and  promptly  treated,  the  number  of  recoveries  would  be 
much  larger  than  it  is  at  present.    Eemembering  that,  as  Sir  Thomas  "Watson 

'  On  laparotomy,  or  abdominal  section,  as  a  remedy  for  intussusception  ;  with  tables  showing 
the  results  of  the  operation  in  cases  of  this  affection,  and  in  those  of  other  forms  of  acute  obstruc- 
tion of  the  bowels.     (American  Journal  of  the  Medical  Sciences,  July,  1874,  pp.  48   285.) 
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expresses  it,  enteritis  "  is  in  most  cases  peritonitis,  and  something  more,"  I 
have  no  hesitation  in  saying  that  the  remedy  of  prime  ipiportance  is  direct 
depletion  by  blood-letting.  I  have  not  employed  general  bleeding  in  these 
cases,  but  should  not  hesitate  to  do  so  if  leeches  could  not  be  procured.  I 
have,  however,  seen  the  whole  aspect  of  the  case  changed  by  the  application  of 
leeches  immediately  o\'er  the  inflamed  segment  of  bowel.  If  the  patient  be 
a  vigorous  adult,  at  least  twelve  ounces  of  blood  should  be  taken  in  this  way, 
and  the  leeching  should  be  repeated  if  the  symptoms  recur.  After  the  leeching, 
the  whole  abdomen  should  be  covered  with  mercurial  ointment,  and  a  warm 
mush  or  hop  poultice  then  applied  over  all.  At  the  same  time,  the  patient 
should  be  brought  under  the  influence  of  opium,  and  occasional  enemata  of 
warm  water,  warm  flaxseed  tea,  or  warm  olive  oil  may  be  employed.  No 
purgative  should  be  administered  by  the  mouth.  If  any  marked  tenderness 
persist  the  next  day,  a  moderate-sized  blister  may  he  applied  with  advantage. 
The  patient  should  take  only  small  quantities  of  concentrated  food,  and  if 
there  be  vomiting,  it  is  better  to  rely  upon  nutritive  injections.  I  cannot 
illustrate  this  subject  better  than  by  quoting  Sir  Thomas  Watson's  graphic 
account  of  his  own  case: — 

"  I  well  remember,"  he  says,  "  though  it  is  now  many  years  ago,  being  myself  badly 
treated  for  enteritis.  Being  ill,  in  a  strange  place,  I  sent  for  the  nearest  practitioner, 
who  happened  to  be  a  very  ignorant  man.  Finding  that  I  was  sick,  and  that  my  bowels 
did  not  act,  he  gave  me,  for  two  or  three  days  in  succession,  strong  drastic  purges,  with 
no  other  effect  than  that  of  increasing  my  sickness  and  adding  to  the  abdominal  pain  I 
suffered.  I  was  then  se^n  by  a  most  intelligent  physician  (this  was  before  I  had  paid  any 
attention  to  physic  myself),  and  the  first  thing  he  did  was  to  have  me  copiously  bled ; 
and  the  immediate  eflPect  of  that  bleeding  was  to  send  me  to  the  night-chair." 

The  course  of  treatment  briefly  sketched  above  is  that  which  I  would  recom- 
mend in  any  case  of  obstruction  recognized  as  depending  upon  enteritis  ;  and 
I  will  go  further,  and  say  that  in  any  case  of  acute  obstruction  not  obviously 
due  to  a  mechanical  cause,  this  mode  of  treatment  should  be  given  a  fair  trial 
before  resorting  to  an  operation. 

The  special  measures  required  by  the  different  forms  of  acute  obstruction, 
other  than  enteritis,  will  be  considered  presently,  but  I  may  refer  first  to  cer- 
tain indications  for  treatment  which  ai'e  common  to  all  varieties.  In  the  first 
place,  bearing  in  mind  that  the  most  desperate  cases  sometimes  end  in  spon- 
taneous recoverjr,  the  surgeon  should  aim  to  obviate  the  tendency  to  death  by 
relieving  pain,  lessening  excessive  peristaltic  action,  avoiding  abdominal 
distension,  and  maintaining  the  patient's  strength.  The  most  important 
single  remedy  in  cases  of  acute  intestinal  obstruction  is  opium,  which  may 
be  given  either  by  the  mouth,  or  hypodermically  in  the  form  of  morphia. 
If  by  the  mouth,  the  watery  extract  of  opium  is  the  best  preparation,  and 
may  be  given  in  half-grain  or  grain  doses,  every  three  or  four  hours,  in  com- 
bination with  small  doses  of  the  extract  of  belladonna.  The  only  objection 
to  the  use  of  opium  is  that  by  relieving  the  symptoms  it  may  obscure  the 
diagnosis,  but  when  once  the  nature  of  the  case  has  been  determined,  opium 
may  be  given  with  great  freedom.  It  relieves  the  pain,  checks  the  vomiting, 
arrests  the  violent  peristaltic  action,  and  under  its  use  the  tongue  becomes 
moist,  and  the  flow  of  urine  is  increased.  The  feeding  of  the  patient  is  a 
very  important  matter  in  all  cases  of  intestinal  obstruction.  Only  such  food, 
if  any,  should  be  given  by  the  mouth,  as  will  furnish  the  maximum  of  nutri- 
ment with  the  minimum  of  fecal  residue ;  indeed,  in  many  cases  it  is  better 
to  abandon  all  efforts  at  feeding  by  the  mouth,  and  to  rely  exclusively  upon 
nutrient  enemata.  ■  To  relieve  the  thirst,  which  is  so  often  a  distressing  symp- 
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torn  in  intestinal  obstruction,  the  patient  may  be  allowed  to  suck  pieces  of 
ice,  and  large  enemata  of  water  may  be  frequently  administered.  Kussmaul, 
Oahn,  Senator,  and  Hasenclever,  in  Germany;  Chantemesse,  Kuhn,  and 
Fauche,  in  Fi-ance ;  and  Whittaker,  of  Cincinnati,  in  America,  recommend 
■washing  out  the  stomach,  as  a  means  of  evacS^ting  the  fluid  contents  of  the 
upper  part  of  the  small  intestine,  and  thus  relieving  the  distension  and 
allaying  the  vomiting. 

The  use  of  purgatives,  whether  by  the  mouth  or  by  the  rectum,  should  be 
absolutely  forbidden;  but  simisle  enemata  of  -warm  icater,  or,  which  Head  pre- 
fers, of  warm  oil,  administered  through  a  long  tube  or  nozzle,  and  preferably  by 
the  siphon  or  "  gravity"  method,  are  often  of  very  great  value,  and  may  even 
be  efficient  in  pushing  back  the  invaginated  bowel  in  the  early  stages  of  an 
intussusception.  Libur  and  Jate  have  recorded  cases  in  which  cures  were 
«iFected  by  the  injection  successively  of  solutions  of  bicarbonate  of  sodium  and 
•of  tartaric  acid,  and  Ziemssen  considers  injections  of  this  kind  much  more 
valuable  than  those  of  simple  water ;  enemata  of  ox-gall  have  been  recom- 
mended by  Murray, ofNewcastle-on-Tyne;  and  iced-waterinjections{\\h\ch.io\Tsx 
an  important  part'of  what  is  known  as  Grissolle's  method  of  treatment)  have 
been  successfully  employed  by  Kormann,  of  Coburg.  Tobacco  enemata  were 
formerly  held  in  high  repute,  and  were  favored  by  the  late  Dr.  Brinton. 
They  are,  however,  dangerous  in  themselves,  and  their  advantage  over  safer 
remedies  is  at  least  doubtful.  Inflation  of  the  intestijie  with  air,  introduced 
through  a  long  tube  or  with  a  long-nozzled  bellows — a  mode  of  treatment  as 
old  as  Hippocrates — has  occasionally  succeeded  in  relieving  the  obstruction 
after  the  failure  of  other  methods,  and  is  certainly  woi'thy  of  trial  in  a  doubt- 
ful case,  before  resorting  to  an  operation.  An  ingenious  instrument  for  in- 
flating the  bowel  has  been  devised  by  Mr.  Lund,  of  Manchester,  its  most 
important  feature  being  the  adaptation  of  a  hollow  elastic  ring,  which,  being 
firmly  pressed  against  the  anus,  prevents  the  escape  of  air  by  the  side  of  the 
injecting  tube. 

A  few  other  remedies  must  be  briefly  mentioned-  The  administration  of 
metallic  mercury  was  in  past  times  often  resorted  to  in  the  treatment  of  intes- 
tinal obstruction,  and  this  plan  has  of  late  years  found  an  able  advocate  in  a 
French  writer,  M.  Matignon.  There  can  be  no  doubt  that  in  cases  of  obstruc- 
tion from  fecal  impaction,  the  use  of  mercury  in  this  way  has  often  been 
i?uccessful — not,  as  was  formerly  supposed,  by  the  weight  of  the  metal  carry- 
ing everything  befoi'e  it,  but,  as  pointed  out  by  M.  Matignon  and  Mr.  Treves, 
by  the  drug  becoming  very  finely  divided  in  its  onward  passage,  and  by  the 
resulting  particles  mechanically  insinuating  themselves  around  and  amid  the 
fecal  mass,  and  thus  causing  its  dislodgment  and  disintegration.  In  cases  of 
intussusception  or  internal  strangulation,  however,  mercury  could  certainly 
<io  no  good,  and  would  only  aggravate  the  patient's  condition.  Small  doses 
of  calomel,  intended  to  produce  the  antiplastic  and  alterative  effect  of  the 
drug,  are  often  administered  in  connection  with  opium,  but  are  objectionable 
in  cases  of  absolute  mechanical  obstruction,  as  tending  to  increase  the  disten- 
sion of  the  bowel  by  their  cathartic  action :  upon  the  whole,  I  think  it  safer, 
when  a  mercurial  is  indicated,  to  employ  inunction  in  the  way  already  de- 
scribed when  speaking  of  the  treatment  of  enteritis.  The  use  of  ice  by  enema 
has  already  been  referred  to,  but  in  what  is  called  Grissolle's  method,  it  is 
also  employed  externally ;  Habershon  refers  to  cases  in  which  such  an  appli- 
cation was  successful,  and  in  cases  of  ileus  ■paralyticus,  from  distension,  it 
might  do  good  by  stimulating  peristaltic  action.  But  where  peristalsis  is 
already  excessive,  as  is  ordinarily  the  case  in  acute  obstruction,  its  effect 
would  be  rather  prejudicial  than  otherwise.  Electricity  no  doubt  acts  in  the 
came  way  as  ice — by  promoting  peristaltic  action — and  may  be  of  service  in 
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the  same  class  of  cases;  it  has  been  successfully  employed  by  Finny,  Giommi, 
and  others,  and  Boudet  claims  no  less  than  44  recoveries  out  of  61  cases  thus 
treated.  External  manipulation,  or  massage — gently  rubbing  and  kneading 
the  abdomen  {abdominal  taxis) — has  been  occasionally  employed  with  advan- 
tage both  in  cases  of  intussusception  and  in  those  of  obstruction  by  gall-stones. 
It  should  be  used  with  great  moderation,  and  preferably  while  the  patient  is 
in  a  state  of  anesthesia.  It  may  be  aided,  as  may  the  administration  of 
enemata,  by  elevating  the  patient's  hips,  by  placing  him  in  the  knee-elbow 
position,  or,  in  the  case  of  an  infant,  by  complete  inversion. 

The  operative  measures  employed  for  the  relief  of  intestinal  obstruction  may 
be  classified  as  (1)  paracentesis,  or  puncture  of  the  bowel ;  (2)  laparotomy,  or 
abdominal  section,  essentially  an  exploratory  operation  ;  (3)  enterotomy  and 
colotomy,  or  incisions  into  the  small  and  large  intestines  respectively ;  and 
(4)  entereetomy  and  colectomy,  or  resections  of  the  same  organs.  Before  de- 
scribing these  operations,  however,  it  will  be  desirable  to  consider  briefly 
the  special  treatment  of  particular  forms  of  acute  mechanical  obstruction,  as 
well  as  the  treatment  of  chronic  obstruction. 

Treatment  of  Obstruction  by  Foreign  bodies,  Gall-stones,  Enter olites,  etc. — - 
The  patient  should  be  brought  under  the  influence  of  opium,  and  large  enemata 
of  warm  water  or  oil  may  be  administered,  in  hope  that  by  distending  the 
bowel  below  the  obstructing  body,  the  advance  of  the  latter  may  be  facilitated. 
If  the  position  of  the  foreign  body  can  be  determined,  attempts  may  be  made 
to  push  it  onwards  by  external  manipulation.  These  means  failing,  lapar- 
otomy must  be  preferred,  the  gut  opened  {laparo-enterotomy,  laparo-colotomy), 
and  the  obstructing  body  extracted.  If  the  bowel  be  healthy,  it  may  be 
sewed  up  and  returned,  but  otherwise  an  artificial  anus  must  be  established, 
at  least  temporarily. 

Treatment  of  Acute  Intussusception. — Opium  should  be  freely  administered, 
and  persistent  attempts  should  be  made  to  push  back  the  invaginated  gut  by 
the  use  of  enemata,  inflation  of  the  bowel,  and  the  cautious  employment  of 
abdominal  taxis.  Laparotomy  has  of  late  j^ears  been  frequently  performed 
in  eases  of  this  kind,  but  I  confess  it  seems  to  me  with  doubtful  advantage. 
In  acute  intussusception,  even  if  disinvagination  cannot  be  effected,  there  is  a 
fair  prospect  of  recovery  by  separation  and  discharge  per  anum  of  the  intus- 
susceptum.  The  mortality  of  all  cases  taken  together  is  nearly  73, per  cent.,^ 
and  the  mortality  after  laparotomy^  over  75  per  cent.,  so  that,  as  far  as 
figures  bear  upon  the  question,  the  operation  would  seem  to  have  done  more 
barm  than  good.  I  may  add  that  Mr.  Bryant,  whose  opinion  on  any  point 
of  practical  surgery  is  entitled  to  the  highest  respect,  advises  that  enterotomy 
should  be  preferred  in  any  case  in  which  it  does  not  appear  likely  that  lapa- 
rotomy would  succeed,  as  affording  relief  from  the  most  urgent  symptoms, 
and  allowing  time  for  the  separation  of  the  invaginated  part.  In  chronic 
intussusception  the  mortality  is  considerably  larger  (over  86  per  cent.,  accord- 
ing to  Ratinesque),  and  as  here  there  is  little  or  no  prospect  of  a  cure  by 
sloughing,  laparotomy  may  be  properly  resorted  to  in  any  case  which  does 
not  yield  to  other  treatment.  If  the  operation  is  performed,  and  it  be  found 
impossible  to  disinvaginate  the  bowel,  the  part  should  be  resected,  and  an 
artificial  anus  temporarily  established. 

Treatment  of  Volvulus. — Opium  should  be  given  here,  not  as  a  curative,  but 
as  a  palliative  remedy.  Injections  c'a,ii  be  of  service  only  in  the  early  stages 
of  volvulus,  and  when  there  is  much  distension  are  probably  useless.  These 
are  the  cases  in  which  paracentesis  is  sometimes  eflicient,  by  evacuating  gas 
or  liquid  fecal  matter,  and  permitting  the  twisted  bowel  to  right  itself.    The 

'  See  Leich-tenstern's  statistics  quoted  on  page  59,  supra.  '  See  Table  I.,  p  70,  infra. 
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operation  should  be  done  with  a  very  small  trocar  and  canula,  or  an  aspirating 
tube,  and  the  puncture  should  be  made  in  the  distended  gut  above  the  volvulus. 
If  paracentesis  fail,  the  bowel  should  be  opened  by  an  incision,  and,  as  the 
disease  usually  afiects  the  sigmoid  flexure,  left  lumbar  colotoiny  is  the  opera- 
tion to  be  performed. 

Treatment  of  Strangulation  hy  a  Band  or  Diverticulum,  Internal  Hernia, 
etc. — Here,  too,  opium  is  useful  only  as  a  palliative  remedy.  Eo  time  should 
be  lost  before  resorting  to  laparotomy,  and  after  the  strangulation  has  been 
relieved  by  dividing  between  two  ligatures,  or  excising,  the  constricting  bands, 
etc.,  the  bowel  should  be  dealt  with  as  in  ordinary  strangulated  hernia — 
returned,  if  healthy;  slit  up  or  resected,  and  secured  to  the  abdominal  wall, 
if  in  a  state  of  gangrene. 

Treatment  of  Chronic  Obstruction. — In  chronic  obstruction  of  the  bowels 
a  great  deal  can  be  done  to  promote  the  patient's  well-being  by  regulating  the 
diet — avoiding  indigestible  substances,  and  employing  such  food  only  as  will 
not  be  likely  to  form  a  hard  mass  in  the  intestine.  By  restricting  the  diet 
to  liquids,  patients  with  stricture  of  the  bowel  have  sometimes  been  enabled 
to  live  many  years  in  comparative  comfort,  and  even  in  cases  of  chronic 
invagination  life  has  occasionally  been  prolonged  for  several  months  by  atten- 
tion to  dietetic  measures.  Laxatives  and  mild  ap^erients  are  often  of  use  in 
chronic  obstruction,  and  opening  enemata  are  frequently  of  great  service.  It 
is  in  these  cases,  too,  that  benefit  is  likely  to  be  derived  from  the  application 
of  electricity. 

Treatment  of  Fecal  Accumulations. — The  most  important  part  of  the  treat- 
ment of  these  cases  is  the  persistent  use  of  enemata,  which,  if  thought  proper, 
may  be  carbonated  by  the  successive  injection  of  bicarbonate-of-sodium  and 
tartaric-acid  solutions,  in  the  way  already  described.  Friction  with  ice, 
electricity,  and  massage,  may  all  be  of  use,  as  means  of  increasing  or  supple- 
menting peristaltic  action.  The  administration  of  metallic  mercury  may  be 
tried  if  other  measures  fail.  Paracentesis  may  be  required  to  relieve  extreme 
gaseous  distension.  Colotomy,  and  even  laparolfcmy,  have  been  employed  in 
these  cases,  but,  it  is  charitable  to  suppose,  usually  through  a  mistake  in 
diagnosis.  The  performance  of  these  operations  in  cases  of  fecal  accumula- 
tion must  be  looked  upon,  as  Mr.  Treves  justlj^  observes,  "  rather  as  a  surgical 
misfortune  than  as  a  recognized  means  of  treatm-ent." 

Treaiment  of  Intestinal  Stricture. — In  stricture  of  the  small  intestine,  when 
dietetic  measures,  laxatives,  etc.,  fail  to  give  relief,  operative  interference  is 
necessary.  Laparotomy,  followed  by  resection  of  the  constricted  portion  of 
gut,  is  the  most  radical  method  of  treatment,  but  when  this  ,is  inadmissible, 
simple  enterotomy  may  be  substituted  as  a  means  of  at  least  prolonging  life. 
The  objection  to  enterotomy  in  cases  of  stricture  of  the  smaller  bowel  is  that, 
from  the  position  of  the  artificial  anus  thus  formed,  intestinal  digestion  is 
interfered  with,  and  nutrition  consequently  sutlers.  When  an  operation  is 
required  for  stricture  of  the  large  intestine,  right  lumbar  colotomy,  or,  in 
some  cases,  colectomy,  is  the  method  to  be  adopted. 

Treatment  of  Chronic  Invagination. — Persistent  eftbrts  should  be  made  to 
effect  reduction  by  the  use  of  enemata,  inflation  of  the  bowel,  abdominal 
taxis,  etc.,  but  if  these  fail  laparotomy  must  be  resorted  to.  If  possible,  the 
bowel  should  be  disinvaginated ;  but  if  this  cannot  be  done,  the  affected  por- 
tion should  be  resected.  Mr.  Howse  s'^ggests  that  when  the  bowel  protrudes 
through  the  anus,  it  should  he  held  down  with  pins  and  then  excised.  He 
refers  to  a  case  in  which  this  was  done  unwittingly  by  an  Italian  surgeon, 
the  patient  recovering,  and  Mr.  Treves  refers  to  several  similar  cases ;  the 
same  plan  has  been  successfully  followed  by  Prof.  Mikulicz  (in  two  cases), 
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by  Dr.  Willard,  of  Philadelphia,  and  by  Dr.  Fuller,  of  Michigan.  A  case  in 
the  hands  of  Aufl'ret,  of  Brest,  however,  ended  fatally  a  few  hours  after  the 
operation. 

Operative  Treatment  op  Intestinal  Obstruction. 

Paracentesis  or  Puncture  of  the  Bowel. — The  simplest  operation  which 
is  performed  in  cases  of  intestinal  obstruction  is  that  of  puncturing  one  or 
more  distended  coils  with  a  fine  trocar  and  canula,  or  with  the  hollow  needle 
of  an  aspirator.  This  procedure,  which  has  been  especially  recommended  by 
Gross,  Demarquay,  Wag8tafl:e,  and  Dozzi,  often  aflbrds  great  relief  by  allow- 
ing the  escape  of  gas,  and  even  of  liquid  feces,  from  the  distended  bowel.  I 
have  myself  employed  it  with  advantage  as  a  palliative  measure,  and  it  has 
occasionally  proved  curative,  probably  in  cases  of  extreme  flexion,  or  what 
Mr.  Treves  calls  "kinking,"  of  the  bowels,  and  possibly  in  some  cases  of 
volvulus,  or  even  of  internal  hernia.  The  operation  is  not,  however,  entirely 
free  from  risk,  as  fecal  extravasation  has  occasionally  followed,  and  death, 
directly  traceable  to  the  puncture,  ensued  in  three  out  of  ten  cases  recorded 
by  Frantzel,  of  Berlin.  A  slender  instrument  should  be  employed,  and  if 
distended  coils  of  intestine  can  be  recognized  through  the  abdominal  wall, 
the  puncture  may  be  made  in  one  of  these.  Several  punctures  may,  if  neces- 
sary, be  made  in  succession,  at  different  points,  and  the  operation  may  be 
repeated  as  often  as  necessary.  In  a  remarkable  case  recorded  by  Dr.  Blake, 
and  cited  by  Mr.  Treves,  no  less  than  150  punctures  were  made  in  the  course 
of  eighteen  weeks. 

Paracentesis  may  occasionally  be  useful  in  facilitating  diagnosis  by  relieving 
tympany,  and  thus  permitting  more  accurate  examination  of  the  abdomen. 
It  has  also  been  recommended  as  a  preliminary  to  laparotomy,  in  which 
operation  the  escape  from  the  abdomen  of  distended  coils  of  intestine  forms 
a  serious  complication. 

Under  the  name  of  enter ocentesis,  a  French  writer.  Dr.  Larguier  des  Bancels, 
recommends  puncturing  the  bowel  Avith  a  large  trocar  and  canula,  the  latter 
being  retained  in  position  for  several  days.  This  operation  is  justly  con- 
demned by  Mr.  Treves,  who  characterizes  it  as  "  an  enterotomy  performed  in 
the  dark,"  and  I  camiot  see  that  it  presents  any  advantages  over  that  proce- 
dure, while  it  is  in  many  respects  its  inferior. 

Laparotomy. — This  term  (for  the  introduction  of  which  into  English  and 
American  surgical  literature  I  believe  that  I  am  myself  chiefly  responsible)^ 
has  long  been  used  by  German  writers  to  denote  the  operation  of  simple 
abdominal  section  for  whatever  purpose  performed.  Laparotomy  {^.aTtapa, 
the  soft  part  of  the  body  below  the  ribs,  and  ■ei^lvut,  I  cut)  is  in  itself 
essentially  an  exploratory  operation,  which  may  or  may  not  be  followed  by 
incision  or  excision  of  any  of  the  abdominal  viscera.  It  is  a  better  term 
than  gastrotomy,  which  is  also  applicable  to,  and  should  I  think  be  reserved 
for,  the  operation  of  opening  the  stomach. 

Laparotomy  appears  to  have  been  flrst  suggested  as  a  remedy  for  intussus- 
ception by  Praxagoras,  of  Cos,  one  of  the  Asclepiadse,  who  flourished  about 
three  and  a  half  centuries  before  the  Christian  era.  This  statement  is  made 
on  the  authority  of  a  passage  in  the  work  of  Cselius  Aurelianus  on  Acute 
Diseases^  (for  no  writings  of  Praxagoras  himself  have  come  down  to  pos- 

'  See  the  Article  already  referred  to  in  the  Amer.  Journal  of  the  Med.  Sciences,  July,  1874. 
'  De  Mortis  Acutis  et  Chronicis,  lib.  iii.  cap.  xvii.  pag.  244.     Amstelod.  1722. 
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terity),  though  Heviii,^  who  wrote  against  the  operation  in  the  last  century,* 
declares  that  the  passage  has  been  misinterpreted,  and  that  Praxagoras  merely 
taught  the  proper  use  of  the  knife  in  cases  of  strangulated  hernia.  The 
passage  is  no  doubt  an  obscure  one,  but  Hevin  seems  to  me  to  have  still 
further  darkened  counsel  by  his  interpretation  of  it.  Praxagoras,  Cselius 
Aurelianus  says,  employed  emetics  until  he  caused  the  vomiting  of  feces ; 
some,  after  vomiting,  he  bled,  and  filled  with  wind  through  the  anus,  as 
advised  by  Hippoqi-ates ;  and  again,  following  Hippocrates,  ordered  the  giving 
of  sweet  wine,  etc.  He  then  adds  :  "  Some,  in  whom  the  intestine  which  the 
Greeks  called  the  hliiid  gut  had,  being  filled  with  much  fecal  matter,  slipped 
into  the  scrotum,  he,  pressing  the  bowels  with  his  hands,  vexed  with  great 
shaking.  In  some,  again,  the  above-named  remedies  having  been  exhausted, 
he  advised  that  the  belly  should  be  divided  even  to  the  pubes  {divhiendum 
ventrem  probat  pubetenus) ;  he  said  also,  coming  to  impudent  {jprotei-vam)  sur- 

fery,  that  the  rectum'  should  be  divided,  and  sewed  up  again  when  the  feces 
ad  been  withdrawn."  The  first  sentence  quoted,  no  doubt  indicates  a  rough 
kind  of  taxis  in  cases  of  scrotal  hernia,  but  the  second  seems  to  me,  by  every 
fair  interpretation  of  the  text,  to  refer  not  merely  to  cases  of  hernia,  but  to 
cases  of  the  "  iliac  passion"  generally.  Certainly  the  ordinary  operation  for 
scrotal  hernia  does  not  consist  in  dividing  the  belly  even  to  the  pubes. 

There  is  no  evidence,  however,  that  Praxagoras  ever  himself  performed 
the  operation,  and  the  next  reference  to  it  appears  to  date  back  no  further 
than  the  latter  part  of  the  seventeenth  century,  when  Paul  Barbette,  a  sur- 
geon of  Amsterdam,  after  describing  the  symptoms,  and  pointing  out  the 
often  hopeless  character,  of  intussusception,  asks*  "  whether  it  would  not  be 
better,  having  made  a  dissection  of  the  muscles  and  peritoneum,  to  take  the 
intestine  with  the  fingers  and  draw  it  out,  than  to  abandon  the  patient  to 
certain  death  ?"  Commenting  upon  this  passage,  Bonetus^  gives  the  details 
of  what  must  be  considered  the  first  recorded  case  of  laparotomy  for  intussus- 
ception. The  patient  was  a  "  Baroness  L — ,"  the  operator  was  a  young  army 
surgeon,  and  the  operation  was  entirely  successful.  A  second  successful  case 
occurred  in  the  practice  of  the  celebrated  Kuck  (who,  however,  did  not 
operate  himself,  but  called  in  for  the  purpose  an  unnamed  but  "  most  skilful 
surgeon"),  and  is  narrated  in  tlie  Inaugural  Thesis  of  Dr.  Velse.*  The  intus- 
susception in  this  case  appears  to  have  been  of  the  chronic  variety,  and  at 
the  operation  the  bowels  were  found  "  neither  yet  inflamed,  nor  adherent 
{inflammata  necdum,  nee  coalita)."  The  patient  survived  the  operation  twenty 
years. 

Other  laparotomies  for  intussusception  were  I'ecorded  by  Ohle  (1810), 
Fuchsius  (1825),  Gerson  (1828),  Wilson  (1835),  liauff  (1842,)  Pirogoft" 
(1852),  Spencer  Wells  (1863),  Laroyenne  (1870),  Weinlechner  (1872),  Athol 
Johnson  (1873),  Jonathan  Hutchinson  (1873),  and  John  Duncan  (1874). 
Of  these  fourteen,  cases,  which  I  analyzed  in  1874,'  five  ended  in  recovery 
and  nine  in  death ;  a  mortality  up  to  that  date  of  less  than  64  per  cent.,  or. 
if  the  cases  recorded  in  this  century  only  be  considered,  of  exactly  75  per  cent.,  ^ 
a  death-rate  which,  large  as  it  is,  has  unfortunately  not  grown  less-  as  the 
operation  has  been  more  frequently  performed. 

1  Mfim.  de  I'Aoad.  de  Chirurgie,  tome  iv.  p.  264.      Paris,  1819. 

s  In  a  posthumous  memoir,  however,  published  in  183B,  Hfivin  took  a  diametrically  opposite 
view  of  this  question,  and  strongly  advocated  the  operation  in  certain  oases.  See  Duoros, 
Archives  Ggn.  de  Mfidecine,  Aoftt,  1838,  p.  461. 

»  M.  Kevin's  suggestion  that  perhaps  the  expression  rectum  intestimm,  in  this  passage,  does 
not  mean  the  rectum,  seems  hardly  worthy  of  contradiction. 

*  Anatom.  Praot.,lib.  iv.  cap.  1.  • 

6  Sepulchretum,  torn.  ii.  pag.  228.     Genevse,  1700. 

0  Hallerus,  Disputat.  Anatom.  Select.,  tom.  vii.  pag.  126.    Gottingse,  1761.  7  Loo.  oit. 
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The  circunistuiiocH  which  indiciiUi  or  contraindiciitc  a  resort  to  laparotomy 
in  cuHdH  of  intOHtinal  obHtru<:tioii  huvoah'oady  Ikh'ii  rclbi'rcd  to,  and  it  remaiim 
iiiuroly  to  dciHcribo  tho  opiiriiljoii  itKdll',  and  to  <;onHid(!r  \U  statistical  renults. 

Jjd.p/mdoni//  is  thus  j)C!rr<)rrnod  :  Thu  |>iil.i()n(,  is  thoroui^'hlyctliorized,  placed 
iti  tiio  r(!ciniil)eiit  poHtiire,  and  broui^'ht  with  IiIh  hultockK  to  tho  loot  of  the 
operating  table  or  side  of  tho  ImmI,  ho  that  the  surgeon  can  stand  between  the 
lower  liiidiH,  which  slionld  be  Hupj)ort(;<l  on  chairs  or  stools  at  a  convenient 
hcigli'  The  tcrnpcratnre  of  the  room  should  be  at  least  70°  F. — better  75° 
or  oven  80° — and  tlic  })aticnt's  blacblci'  should  be  evacuated  with  a  catheter 
immediately  bcd'oro  bc\ginning  the  o|icration.  if  thesyin[)torns  ol'  obstruction 
have  followed  the  reduction  of  a  licrnia  cii  /////.s'.sv;,  or  a  liorniotoiny  in  which 
tho  sac  was  not  opened,  this  may  first  be  ex[ilored,  and  tlu;  incision  then,  if 
necessary,  oxtetxlod  into  tlie  ah(h)ininal  cavity  ;  or  if  the  case  Ik;  one  of 
impacted  gall-stone,  foreign  liody,  or  cntcirolite,  and  if  the  seat  of  obstruction 
<^an  be  jiositively  determined  by  palpation  of  the  abdominal  parietes,  the 
incision  may  be  made  directly  over  the  occluding  substance'  But  in  most 
cases  a  longitudinal  incision  in  the;  nuulian  line  of  the  belly  will  bo  preferable, 
the  wound  extending  from  an  inch  below  the  umbilicus  downwards  for  about 
four  inchcis.  The  advantages  of  a  median  incision  are  that  it  affords  the 
gri^atest  facility  lor  exploring  all  parts  ol'  tho  abdomen,  and  that  the  wound 
unites  more  n^adily  than  one  which  entails  division  of  muscular  tissue.' 
Tho  skin  and  fascia  having  bc;en  cut  Ihrongh,  the  dissection  is  cautiously 
carried  down  to  thts  jierilonoum,  in  which  nicnibrane  a  small  oi)ening  is  then 
made,  anil  enlarged  as  much  as  may  be  necessary  with  a  iirobe-ixiinted  bis- 
toury introduced  upon  the  linger  as  a  director.  Search  is  next  to  be  made 
for  the  scat  of  obstruction.  In  doing  this  it  is  generally  directed  that  the 
distended  bowel  should  bo  1,raccd  ilovvnwards,  but  Mr.  llulke's  suggestion 
Hccrns  to  bo  a  better  onc^,  that  tlie  contracted  and  empty  bowel  should  be  sought 
first,  and  then  tracked  upwards.  It  is  very  important  that  tho  bowels  should 
not  bo  allowed  to  escape  from  the  abdominal  (javity,  and  to  jirevent  this  the 
sides  of  tho  wound  siioiild  bo  supported  by  assistants,  who  should  gently 
steady  them,  but  not  compress  them,  with  towi^ls  or  H])onges.  If  the  disten- 
sion be  so  grc^at  as  to  im[>cde  the  sni'geon's  mani|)ula(i()ns,  one  or  more  coils 

canula,  introduced  through  the 
1  wound,  through  the  abdominal 
paricd.es. 

Mr.  Treves  advises,  and  I  think  judiciously,  that  the  operator  should  first 
liass  his  hand  to  the  position  of  the  ciecum,  by  noting  the  condition  of  which 
ho  can  usually  at  onec!  decide  whelJier  the  obstruction  is  in  the  lai'ge  or  small 
intestine!.  1  f  I  lu)  crhmiim  is  distended,  tho  lai'ge  bowel  is  the  seat  oi'  occlusion, 
and  (lie  siirgtHin  then  follows  with  liis  hand  Ihe  course  of  tho  colon  until  ho 
(ponies  l:()  the  part  allocated;  if,  on  tlit!  oilier  hand,  the  cascum  is  empty,  the 
obstruc^tion  must  be  in  the  Uwser  bowel,  and  sean^h  is  then  made  for  undis- 
tended  coils  of  small  inti^stine,  first  in  the  ciccal  region  and  about  the  upper 
edge  of  the  jielvis,  and  then  in  the  pelvic  cavity  where  the  empty  loops  are 
a]»t  to  hang  when  the  obstruction  is  liigh  up.  In  order  to  detcirmino  the 
direction  in  which  the  surgecm  should  proceed  in  seeking  for  tho  junction  of 
the  collapsed  and  disttiiidod  portions  of  intestine,  Mr.  liand  recalls  tho  ana- 
tomical tact  that  the  root  of  tho  mesentery  is  attached  to  the  spinal  column, 

'  Of  ooui'se,  tlid  rootum  slumW  liavii  Ixion  oarofully  and  ropcatodly  (ixiiiiiiiKid  to  make  sure 
that  it  in  nut  itaolf  tho  seat  "I'  ol)sti-u<!li(iii,  in  wliioli  oaao  laparotomy  would  be  oontraiiidicatdd, 
and  oolotomy  would  ba  tho  oporation  to  lio  ohosen. 

•  nr.  Fit/.  nu'dninwindM,  in  (lases  of  (ibHtniolion  duo  to  other  oauHiw  than  intuasuaooption,  that 
tho  inolHioii  should  bo  iiiiido  in  the  lower  right  quadrant  of  the  abdomen,  since  bands  are  most 
frequent  in  this  looallty. 


may  be  pnncturc^d  with  a  line  trocar  and  ca 
wo'iuul,  or,  guided  by  the  surgeon's  hand  in  the  ' 
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extending  from  the  left  side  of  the  second  lumbar  vertebra  obliquely  downwards 
to  the  right  sacro-iliac  symphysis,  and  maintains  that  by  examining  the  me- 
senteric attachment  of  any  loop  of  bowel  that  may  be  found,  it  can  be  deter- 
mined which  is  its  upper  end,  and  in  which  direction  therefore  the  search 
should  be  pursued.  It  must  be  obvious,  however,  that  the  relations  of  parts 
may  be  so  changed  by  the  presence  of  adhesions,  or  by  alterations  in  the 
mesentery  itself,  that  this  ingenious  suggestion  cannot  be  always  available. 

The  seat  of  obstruction  having  been  found,  the  course  to  be  pursued  de- 
pends upon  its  nature.  Strangulating  bands  or  adhesions  must  be  divided^ 
if  necessary  between  two  ligatures ;  if  the  bowel  be  caught  in  a  slit  in  the 
omentum,  or  mesentery,  or  if  there  be  an  internal  hernia,  the  constricted  gut 
must  be  released.  If  the  case  be  found  to  be  one  of  volvvlus,  an  attempt 
should  be  made  to  untwist  and  replace  the  bowel,  and  if  this  cannot  be  done,. 
the  distended  segment  should  be  opened  and  an  artificial  anus  established, 
or  the  part  if  gangrenous"  should  be  cut  away,  in  the  manner  which  will 
be  described  when  I  come  to  speak  of  enterectomy.  If  the  obstruction  be 
due  to  the  impaction  of  a  foreign  body,  gall-stone,  or  enterolite,  enterotomy 
should  be  performed,  and  the  offending  substance  removed,  the  case  being 
then  treated  as  one  of  wounded  intestine.  Stricture  of  the  bowel  requires  the 
establishment  of  an  artificial  anus,  or,  if  the  stricture  be  malignant,  perhaps- 
enterectomy;  and  the  same  course  should  be  pursued  if  the  case  should  prove 
to  be  one  of  intussusception,  if  the  invagination  were  irreducible  or  the  gut 
already  gangrenous.  In  attempting  to  reduce  an  intussusception,  more  can 
usually  be  accomplished  by  gentle  squeezing  and  pushing  from  below,  than 
by  pulling  from  above ;  it  may  be  sometimes  necessary  to  open  the  bowel 
below  the  invagination  so  as  to  introduce  a  linger  to  act  directly  upon  the- 
intussusceptum. 

In  all  these  manipulations,  great  care  must  be  taken  to  avoid  injuring  the 
distended  bowel,  which  may  readily  be  ruptured  by  even  slight  violence,^ 
and,  as  already  mentioned,  it  is  important  that  no  protrusion  should  be  per- 
mitted :  indeed  Ruata  advises  that,  in  any  case,  if  the  cause  of  obstruction 
cannot  be  discovered  without  allowing  the  bowels  to  escape  from  the  abdom- 
inal cavity,  an  artificial  anus  should  be  at  once  established. 

If  the  bowel  is  not  to  be  opeiied,  the  external  wound  should  be  immedi- 
ately closed,  after  cai'efully  removing,  by  sponging,  all  efi'used  fluids  from  the 
peritoneum.  Any  ligatures  that  are  required  should  be  cut  short,  so  as  to 
allow  of  their  becoming  encysted,  and  the  edges  of  the  wound  should  be 
accurately  adjusted  with  numerous  silk  sutures,  as  after  the  operation  of 
ovariotomy.  If  peritonitis  be  present  at  the  time  of  the  operation,  it  will  be 
prudent  to  fix  a  drainage-tube  at  the  lower  end  of  the  incision. 

"With  regard  to  the  use  of  what  are  called  "  antiseptic  precautions"  in  this- 
operation,  1  think  the  spray  objectionable,  as  likely  to  chill  the  exposed 
abdominal  viscera ;  but  I  can  see  no  harm  in  the  surgeon  adopting  the  other 
measures  recommended  by  Sir  Joseph  Lister,  if  he  ttiinks  that  by  doing  so' 
he  renders  the  operation  safer  for  his  patient. '  It  is  to  be  observed,  however, 
that  Sir  Joseph  Lister  has  himself  declared  that  "  antiseptic  measures"  are 
less  important  in  abdominal  operations  than  in  any  others — the  peritoneum 
being  inapt  for  absorption  of  septic  matters — and  that  two  at  least  of  the 
most  successful  operators  on  the  abdomen  (Dr.  Keith  and  Mr.  Lawson  Tait)^ 
have  abandoned  "  Listerism"  as  positively  injurious.  It  may  be  added,  too, 
that  the  mortality  of  laparotomy  for  intestinal  obstruction  is  shown  by  statis- 
tics to  have  upon  the  whole  somewhat  increased  since  the  prevalence  of  "  anti- 
septic surgery." 

The  statistics  of  laparotomy  for  obstruction  of  the  bowels  have  been  studied 
by  numerous  writers,  including  Adelmann  and  Schramm  in  Germany ;  Dela- 
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porte,  Bulteau,  and  Peyrot,  in  France ;  Treves,  in  England ;  and  "Whitall, 
Sands,  and  myself,  in  America.  In  an  article  already  alluded  to,  published 
in  1874,  I  collected  74  cases  of  this  operation,  and  in  the  successive  editions 
of  my  "Principles  and  Practice  of  Surgery,"  I  have  largely  added  to  these 
:Sgures,  so  that  my  list  now  embraces  346  cases,  a  greater  number  than  has 
heretofore  been  brought  together.  In  the  accompanying  tables,  I  have  given 
references  to  all  the  cases  of  which  I  have  sufficient  knowledge,  classifying 
them  according  to  the  nature  of  the  aifection  for  which  the  operation  was 
performed.  A  considerable  number  of  cases,  chiefly  fatal,  may  be  found  noted 
in  the  statistical  reports  of  various  hospitals,  but  without  particulars,  and 
without  the  names  of  the  operators. 

An  analysis  of  these  tables  shows  that  the  mortality  of  the  operation  in 
"terminated  cases  of  all  kinds  has  been  over  69  per  cent. ;  that  the  least  un- 
favorable cases  are  those  of  obstruction  by  foreign  bodies,  gall-stones,  etc., 
and  by  pressure  from  sources  external  to  the  bowel ;  and  that  the  gravest 
cases  are  those  of  intussusception,  followed  closely  in  the  rate  of  mortality 
by  those  of  internal  strangulation  and  volvulus.  The  figures  bearing  upon 
these  points  may  be  compendiously  seen  in  the  annexed  summary: — 

Analysis  of  346  Cases  of  Laparotomy  for  Intestinal  Obstruction 

EMBRACED  IN  TaBLES  I. IX. 


Nature  of  obstruction. 


Intussusception 

Volvulus,  etc.        ....... 

Strangulation  persisting  after  herniotomy  or  taxis 
Foreign  bodies,  impacted  feces,  gall-stones,  etc. 
Tumors,  strictures,  ulcers,  etc.      ... 

Strangulation  by  bands,  adhesions,  diverticula,  etc 
Various  forms  of  hernia,  and  "  ileus"  . 
Other  forms  of  obstruction  ... 

I^ot  ascertained     ...... 


Aggregates 


Cases, 


65 
29 
21 
23 
37 
119 
26 
7 
19 


346 


Result  not 
ascertaiaed. 


Eecov- 
ei-ed. 


16 

8 
6 
9 
10 
38 
8 
3 
6 


104 


Died. 


Mortality 

per  cent,  of 

terminated 

cases. 


49 
20 
15 
13 
25 
80 
17 
4 
12 


235 


75.4 
71.4 
71.4 
59.1 
71.4 
67.8 
68.0 
57.1 
66.7 


69.3 


Comparing  these  with  the  less  extended  statistics  which  I  was  able  to 
publish  in  1874,'  when  I  could  find  but  74  recorded  cases  of  laparotomy  for 
intestinal  obstruction,  giving  60  deaths  (67.6  per  cent.),  it  is  seen  that,  con- 
trary to  what  is  usually  observed  in  the  history  of  operations,  the  gravity  of 
this  one  increases  rather  than  diminishes,  as  it  is  more  often  resorted  to. 

For  convenience  of  comparison,  I  have  appended  an  analysis  of  the  190 
cases  collected  by  Dr.  Schramm  : — 

Analysis  of  190  Cases  of  Laparotomy  for  Intestinal  Obstruction 

EMBRACED  IN  Dr.  ScHRAMm'S  TaBLES.^ 


Nature  of  obstruction. 


Intussusception 

Volvulus,  etc.  .         . 

Strangulation  persisting  after  herniotomy,  etc. 

Foreign  bodies,  etc.  .....  .         . 

Tumors,  etc.      .         .         .         .         .         .         .         .         . 

Internal  strangulation,  bands,  adhesions,  and  diverticula 
Unascertained  ......... 


Aggregates 


Cases. 


27 
22 
11 

7 
38 

77 


190 


Recov- 
eries. 


5 
6 
4 
16 
24 
5 


68 


Deaths. 


19 

17 

5 

3 

22 

53 

3 


122 


Mortality 
per  cent. 


70.4 
77.3 
45.5 
42.9 
57.9 
68.8 
37.5 


64.2 


Loo.  cit.,  page  285. 


2  Archiv  f.  klin.  Chirurgie,  Bd.  xxx.  H.  4. 
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Table  I. — Cases  of  Laparotomy  for  Intussusception  of  the  Bowels. 


No. 

Operator  or  Reporter. 

Result. 

Reference, 

1 

Agnew, 

Died. 

Principles  and  Practice  of  Surgery,  vol.  1.  p.  402. 

2 

Anorum, 

(< 

Charleston  Med.  Journal,  Oct.  1874. 

3 

Anger, 

(t 

Clos,  Thtee  de  Paris,  1883. 

4 

Beck, 

'( 

Brit.  Med.  Journ.,  Dec.  16,  1882. 

!    5 

Bell,  H.  K. 

t( 

Lancet,  Jan.  1,1876. 

6 

Bell,  Jos. 

t< 

Brit.  Med.  Journ.,  May  29,  1875. 

7 

Id.' 

C<                     ' 

Edinb.  Med.  Journ.,  July,  1882. 

8 

Bonetus, 

Recovered. 

Sepulchretum,  torn.  ii.  p.  228. 

9 

Borch, 

(1 

Norsk  Mag.  f.  Laegevid.,  Bd.  xv.,  and  Med.  Chronicle, 

July,  1885. 

10 

Briggs, 

(1 

Trans.  Med.  Soc.  Tennessee,  1879. 

11 

Brown, 

Died. 

Brit.  Med.  Journ.,  Dec.  16,  1882. 

12 

Carrier, 

(( 

Hutchinson,  Med.-Chir.  Trans.,  vol.  Ivii.  p.  39. 

13 

Davies-Colley, 

(C 

Bryant,  Brit.  Med.  Journ.,  Nov.  22,  1884. 

14 

Duncan, 

(t 

Edinb.  Med.  Journ.,  June,  1874. 

15 

Estill, 

Recovered. 

Virginia  Med.  Monthly,  vol.  viii. 

16 

Fagge, 

Died. 

Lancet,  Dec.  19,  1874. 

17 

Id. 

Recovered. 

Ibid. 

18 

Id.  and  Howse, 

(C 

Ibid.,  Dec.  18,  1875,  and  Med.-Chir.  Trans.,  vol. 

lix. 

19 

Franks, 

Died. 

Dublin  Journ.  of  Med.  Sci.,  June,  1884,  and  Jan. 

1885. 

20 

Fuclisius, 

Recovered. 

Jour.  d.  pract.  Heilkunde,  Bd.  Ix.  St.  ii.  S.  42. 

21 

Gerson, 

Died. 

Zeitschr.  f.  d.  ges.  Med.,  Bd.  xiv.  S.  303. 

ti 

Godlee, 

Recovered. 

Brit.  Med.  Journ.,  Dec.  16,  1882. 

23 

Id. 

Died. 

Ibid. 

24 

Id. 

<f 

Ibid. 

25 

Hauff, 

(( 

Schmidt's  Jahrbucher,  Bd.  xl.  S.  214. 

2fi 

Haward, 

" 

Brit.  Med.  Journ.,  Dec.  16,  1882. 

27 

Hill, 

Recovered. 

Medical  Record,  June  17,  1882. 

28 

Howse,2 

Died. 

Med.-Chir.  Trans.,  vol.  lix. 

29 

Id.i! 

(t 

Brit.  Med.  Journ.,  Dec.  16,  1882. 

30 

Id.e 

tc 

Ibid. 

31 

Id. 

it 

Ibid. 

32 

Id. 

<t 

Ibid. 

33 

Hubbell, 

it 

Buffalo  Med.  and  Surg.  Journal,  Feb.  1880. 

34 

Hulke, 

(t 

Lancet,  .Tune  7,  1879. 

35 

Hutchinson, 

Recovered. 

Brit.  Med.  Journ.,  Dec.  6,  1873. 

36 

Id. 

Died. 

Lancet,  Dec.  18,  1875. 

37 

Hutcliison, 

(( 

Medical  Record,  April  22,  1882. 

38. 

Jaoobi, 

<( 

Kudlich,  Ibid.,  March  18,  1&82. 

39 

Johnson, 

W 

Holmes,  Brit.  Med.  Jouru.,  Deo.  6,  1873. 

40 

Laroyeune, 

(t 

Servier,  These,  1870. 

41 

Little, 

a 

Medical  Record,  July  6,  1878. 

42 

Lloyd, 

(( 

•Brit.  Med.  Journ.,  May  23,  1885. 

43 

Marsh, 

Recovered. 

Med.-Chir.  Trans.,  vol.  lix. 

44 

Id. 

Died. 

St.  Barth.  Hosp.  Reports,  vol.  xii.  p.  95. 

45 

Mason, 

(( 

Medical  Record,  April  22,  1882. 

46 

Mikulicz, 

(C 

Arohiv  f.  klin.  Chirurgie,  Bd.  xxx. 

47 

'  Morris, 

(( 

Brit.  Med.  Journ.,  Jan.  20,  1877. 

48 

[Nuck], 

Recovered. 

Haller,  Disp.  Anat.  Select.,  torn.  vii.  p.  126. 
Phila.  Med.  Times,  Sept.  1,  1877., 

49 

Nussbaura, 

u 

50 

Obalinsky, 

Died. 

Revue  des  Sciences  Mgdicales,  15  Juillet,  1885. 

51 

Ohle, 

(( 

Mag.  f.  d.  ges.  Heilk.,  Bd.  ii.  S.  253. 

52 

Page, 

t( 

Med.-Chir.  Trans.,  vol.  Ixi. 

53 

Pirogoff, 

t( 

Vermischte  Abhandl.  u.  a.  w.,  1852,  S.  150. 

54 

Pollard,^ 

<( 

Lancet,  March  17,  1883. 

55 

Pyle, 

Recovered. 

Nashville  Med.  Journ.,  vol.  xxv.  p.  64,  1880. 
New  York  Med.  Journ.,  June,  1877. 

56 

Sands, 

a 

57 

Id. 

Died. 

Medical  Record,  April  22,  1882. 

58 

Stage, 

(f 

Schmidt's  Jahrbucher,  Bd.  clxxxviii.  H.  3,  1880. 

59 

Tiffany, 

i( 

Maryland  Med.  Journal,  Dec.  1,  1883. 

60 

Tuffier, 

Bull,  de  la  Soc.  Anat.  de  Paris,  1881. 

61 

Waldenstron, 

Schmidt's  Jahrbucher,  Bd.  clxxxviii   H.  3   1880 

62 

Weinlechner, 

Ibid.,  Bd.  clvi.  S.  119. 

63 

Wells, 

a 

Trans.  Path.  Soc.  Lond.,  vol.  xiv.  p.  170. 
Am.  Journ.  Med.  Sci.,  0.  S.,  vol.  xviil.  p.  262 
Brit.  Med.  Journ.,  Deo.  16,  1882. 

64 

Wilson, 

Recovered. 

65 

[CaseatSt.Mary's 

Died. 

Hospilal,  Lond.  ] 
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No. 

Operator  or  Reporter. 

Result. 

Reference. 

1 

Atherton, 

Died. 

Bost.  Med.  and  Surg.  Journ.,  June  7,  1883. 

2 

Banks,' 

u 

Clinical  Notes  on  Two  Years'  Surgical  Work,  etc 

,p.l01. 

3 

Bardeleben, 

Recovered. 

Medical  News,  June  27,  1885. 

4 

Berudt, 

t( 

Adelmann,  Prag.  Vierteljiihrschr.,  Bd.  Ixxviii. 

S.  42. 

5 

Bouilly, 

Died. 

Gazette  M^dicale,  19  Mai,  1883. 

6 

Buchanan, 

Recovered. 

Lancet,  vol.  i.  p.  776,  1871. 

7 

Bull, 

Died. 

Schmidt's  Jahrbucher,  Bd.  clxxxviii.  H.  3. 

8 

Cantelmassa, 

Undeterm'd 

Revue  des  Sciences  Medicales,  Oct.  1875. 

9 

Eriohsen, 

Died. 

Lancet,  vol.  i.  p.  108,  1850. 

10 

Fergusson, 

<( 

Syst.  of  Pract.  Surgery,  p.  651,  1870. 

11 

Firth, 

t( 

Brit.  Med.  Journ.,  July  29,  1882. 

12 

Fowler, 

ti 

Ibid.,  Jan.  20,  1883. 

13 

Gross, 

n 

Syst.  of  Surgery,  vol.  ii.,  and  private  letter. 

14 

Id. 

It 

Ibid. 

.15 

Halley, 

ii 

Medical  Record,  June  17,  1882. 

16 

Hoegg, 

It 

Sandifort,  Thesaur.  Dissertat.,  t.  iii.  p.  87. 

17 

Lindstet  und 
Waldeustron, 

Recovered. 

Schmidt's  Jahrbucher,  Bd.  clxxxviii.  H.  3. 

18 

Medinl, 

ti 

Lancet,  June  21,  1884. 

19 

Mikulicz, 

Died. 

Archiv  f.  klin.  Chirurgie,  Bd.  xxx. 

20 

Id.2 

Recovered. 

Centralbl.  f.  Chirurgie,  No.  45,  1884. 

21 

Obalinski, 

(< 

Wien.  med.  Prease,  1884. 

22 

Id. 

Died. 

Revue  des  Sciences  Medicales,  15  Juillet,  1885, 

23 

Polaillon, 

ii 

La  France  Medicale,  t.  i.  1883. 

24 

Reali, 

Recovered. 

Frorifep's  Notizen,  3  R.,  Bd.  ix.  S.  95. 

25 

Ritter, 

Died. 

Adelmann,  loc.  cit.,  S.  44. 

26 

Roser, 

a 

Centralbl.  f.  Chirurgie,  1883. 

27 

Sands, 

It 

Medical  Record,  April  22,  1882. 

28 

Treves, 

ti 

Intestinal  Obstruction,  etc.,  p.  499,  1884. 

29 

Watson, 

(( 

Med.  Times  and  Gazette,  July  12,  1879. 

Table  ITT. — Cases  of  Laparotomy  for  Strangulation  persisting  after 
Herniotomy  or  Reduction  of  Hernia  by  Taxis. 


No. 

Operator  or  Reporter. 

Result. 

Reference. 

1 

Adelmann, 

Died. 

Prag.  Vierteliahrschr.,  Bd.  Ixxviii.  S.  55. 

2 

Aunandale, 

(f 

Brit.  Med.  Journ.,  Feb.  8,  1879. 

3 

Bell, 

Recovered. 

Ibid. 

4 

Billroth, 

Died. 

Archiv  f.  klin.  Chir.,  Bd.  i.  S.  485. 

5 

Bourguet, 

u 

Archives  Gfo.  d*  Med.,  Oct.  1876. 

6 

Culbertson, 

11 

Private  Letter. 

7 

Curling, 

tt 

Lancet,  vol.  ii.  p.  81,  1850. 

8 

Dieffenbach, 

t( 

Op.  Chirurgie,  Bd.  ii.  S.  439. 

9 

Holmer, 

tt 

Schmidt's  Jahrbucher,  Bd.  clxxxviii.  H.  3. 

10 

Jones, 

(t 

Med.  Times  and  Gazette,  vol.  ii.  p.  182,  1854. 

11 

Larquet, 

Recovered. 

Adelmann,  loc.  cit.,  S.  46. 

12 

Leopold, 

(( 

Ibid.,  S.  44. 

13 

MoLeod, 

Died. 

Indian  Med.  Gazette,  vol.  xvii.  p.  189,  1882. 

14 

Pgrier,3 

" 

Gazette  Mgdioale,  12  F6v.  1881. 

15 

Pitts, 

ic 

St.  Thomas's  Hosp.  Reports,  vol.  xi. 

16 

Id. 

It 

Ibid. 

17 

Prieger, 

Recovered. 

Adelmann,  loc.  cit.,  S.  44. 

18 

Renault, 

(( 

Archives  Gen.  de  M§d.,  t.  i.  p.  458,  1845. 

19 

Servier, 

Died. 

Ibid.,  Juin,  1873. 

20 

Stokes, 

u 

Dublin  Med.  Journal,  Nov.  1882. 

21 

Wood, 

Recovered. 

Western  Lancet,  vol.  xiv.  p.  720, 

1  Perforation  of  bowel  also  from  fecal  concretion. 

2  Died  subsequently  from  pneumonia. 

3  In  case  14,  a  portion  of  intestine  was  resected. 
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Table  IV. — Cases  of  Laparotomy  for  Obstruction  due  to  the  Presence  of 
Foreign  Bodies,  Gall-stones,  Impacted  Feces,  etc. 


Ho. 

Operator  or  Eeporter. 

Result. 

Keference. 

1 

Billroth, 

Died. 

Med.  Times  and  Gazette,  Sept.  25,  1880. 

2 

Bryant, 

11 

Ibid.,  Feb.  22,  1879. 

3 

Chapnt, 

Undeterin'd. 

Progres  Medical,  t.  xi.  p.  103,  1883. 

4 

Dowse, 

Died. 

Brit.  Med.  Journ.,  May  31,  1879. 

5 

Gentilhomme, 

Recovered. 

Un.  Med.  et  Sc.  du  Nord-est,  t.  v.,  1881. 

6 

Id.i 

Died. 

Ibid.,  t.  vii.,  1883. 

7 

Johiistoii,^ 

Recovered. 

Dublin  Med.  Journal,  Aug.  1876. 

8 

Hill, 

Died. 

Med.  Times  and  Gazette,  Sept.  25,  1880. 

9 

Hill,  W. 

Recovered. 

Boston  Med.  and  Surg.  Journ.,  June  29,  1882. 

10 

Ker, 

Died. 

Brit.  Med.  Journ.,  Nov.  26,  1881. 

11 

Langeubuch, 

tt 

Lond.  Med.  Record,  Aug.  15,  1880. 

12 

Liden, 

ti 

Schmidt's  Jahrbiicher,  Bd.  olxxxviii.  H.  3. 

13 

Littlewood, 

It 

Lancet,  Aug.  12,  1882. 

14 

Monro  Primus, 

it 

Adelmann,  Prag.  Vierteljahrschr.,  Bd.  Ixxviii.  S.  42. 

15 

Eeali, 

Recovered. 

Prag.  Vierteljahrschr.,  Bd.  xxvi.  S.  50  (Analekt.V 

16 

Spanton, 

Died. 

Brit.  Med.  Journ.,  May  28,  1881. 

17 

Studsgaard, 

Recovered. 

Ibid.,  Aug.  3,  1878. 

18 

Taylor, 

Died. 

Medical  News,  Aug.  30,  1884. 

19 

Thorndike, 

Recovered. 

Bost.  Med.  and  Surg.  Journ.,  Jan.  15,  1885. 

20 

Uhde, 

tt 

Medical  Record,  July  29,  1882. 

21 

Verneuil, 

11 

Gazette  Mgdicale,  29  Mai,  1880. 

22 

Walters, 

Died. 

Brit.  Med.  Journ.,  Nov.  6,  1880. 

23 

White, 

Recovered. 

Medical  Repository,  1807. 

Table  V. — Cases  of  Laparotomy  fob  Obstruction  due  to  Internal 
Strangulation  by  Bands,  Adhesions,  or  Diverticula. 


No. 

Operator  or  Reporter. 

Result. 

Reference. 

1 

Agnew, 

Died. 

Unpublished ;  Personal  communication. 

2 

Anderson, 

ti 

Med.  Times  and  Gazette,  vol.  ii.  p.  45,  1858. 

3 

Annandale, 

It 

Edinb.  Med.  Journ.,  vol.  xvi.  p.  700,  1871. 

4 

Ashhurst, 

it 

Unpublished. 

5 

Atherton, 

Recovered. 

Bost.  Med  and  Surg.  Journ.,  June  14,  1883. 

6 

Id. 

Died. 

Medical  Record,  April  12,  1884. 

7 

Id. 

(( 

Ibid. 

8 

Baker, 

ti 

St.  Bartholomew's  Hosp.  Reports,  vol.  xvii.  p.  277. 

9 

Bardeleben, 

Recovered. 

Medical  News,  June  27,  1885. 

10 

Berger, 

Died. 

Bull,  et  M&m.  de  la  Soc.  de  Chirurgie,  3  Nov.  1880. 

11 

Berti, 

Recovered. 

Lond.  Medical  Record,  Aug.  15,  1874. 

12 

Boeckel, 

(( 

Gazette  Medicale,  19  Juin,  1880. 

13 

Id. 

(< 

Ibid.,  21  Mai,  1881. 

14 

Borelli, 

ti 

Whitall,  New  York  Med.  Journ.,  Aug.  1873. 

15 

•Bouilly, 

Died. 

Gazette  Medicale,  21  Avril,  1883,  et  sea. 

16 

Id. 

ii 

Ibid.                                                         ^ 

17 

Id. 

ii 

Ibid. 

18 

Id. 

11 

Revue  Mgd.  Franpaise  et  Etrangfere,  26  Juillet,  1884. 

19 

Briddon, 

" 

Medical  Record,  July  29,  1882. 

20 

Brodripp, 

Recovered. 

Lancet,  May  16,  1885. 

21 

Bryant, 

n 

Med.-Chir.  Trans.,  vol.  1.  p.  65. 

22 

Id. 

Died. 

Brit.  Med.  Journ.,  Nov.  22,  1884. 

23 

Id. 

(( 

Ibid. 

24 

Id. 

" 

Ibid.,  Deo.  20,  1884. 

25 

Buckler, 

tt 

Bost.  Med.  and  Surg.  Journ.,  Oct.  28,  1880. 

26 

Byrd, 

Recovered. 

Trans.  Am.  Med.  Assoc,  1880,  1881. 

27 

Canton, 

Died. 

Lond.  Med.  Gazette,  N.  S.,  vol.  xii.  p.  78. 
Boston  City  Hosp.  Reports,  vol.  ii.  p.  259. 

28 

Cheever, 

it 

29 

Claudat, 

a 

Medical  Record,  Dec.  17,  1881. 

30 

Glutton, 

Recovered. 

Brit.  Med.  Journ.,  May  17,  1884. 

31 

Cowell, 

It 

Med.  Times  and  Gazette,  Dec.  9,  1876. 

32 

Creveling, 

»ied. 

Bost.  Med.  and  Surg.  Journ.,  Feb.  27,  1879. 

In  case  6,  a  portion  of  intestine  was  resected. 


'  In  case  7,  the  colon  was  opened. 
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Ho. 

Operator  or  Reporter. 

Result. 

Reference. 

33 

Cripps, 

Died. 

Lancet,  June  8,  1878. 

34 

Cruveilhier, 

tc 

Gazette  des  Hopitaux,  2  et  5  Nov.  1872. 

35 

Culbertson, 

CI 

Letter  from  Operator. 

36 

Demarquay, 

11 

Desprte,  Gazette  Medicale,  30  Aout,  1879. 

37 

■  Depaul, 

it 

Whitall,  loc.  cit.                              9 

38 

Dowse, 

Recovered. 

Brit.  Med.  Journ.,  May  31,  1879. 

39 

Druitt, 

Died. 

Med.-Chir.  Trans.,  vol.  xxxi.  p.  245. 

^0 

Duplay, 

(' 

Archives  Gen.  de  M^decine,  Nov.  1876. 

41 

Id. 

t( 

Gazette  Medicale,  26  Juillet,  1879. 

42 

Dupont, 

Recovered. 

Bull,  de  la  Soc.  Med.  de  la  Suisse  Rom.,  1880. 

43 

Dupuytren, 

Died. 

Lecjqns  Orales,  2e  ed.,  t.  iii.  p.  650. 

44 

Fergusson, 

(< 

System  of  Practical  Surgery,  p.  651.     1870. 

45 

[Finoham], 

<{ 

Med.  Times  and  Gazette,  vol.  ii.  p.  651,  1876. 

46 

■Fischer, 

Recovered. 

Adelmann,  Prag.  Vierteljahrsohr.,  Bd.  Ixxviii.  S. 

46. 

47 

Folkersma, 

t< 

Nederl.  Tijdrschr.  v.  Geneesk,  1880. 

48 

Gay, 

Died. 

Trans.  Path.  Soc.  Lond.,  vol.  iii.  p.  101. 

49 

Gerster, 

(t 

Medical  News,  Jan.  27,  1883. 

50 

Gillette, 

(( 

Union  Medicale,  1883. 

51 

Gould, 

<( 

Med.  Times  and  Gazette,  Nov.  8,  1884. 

52 

Greves  and  Puglie, 

Recovered. 

Med.  Press  and  Circular,  Nov.  12  and  Dec.  3,  1884. 

53 

Halstead, 

Died. 

Medical  News,  Jan.  27,  1883. 

54 

Hancock, 

ii 

Lond.  Med.  Gazette,  N.  S.,  vol.  xii.  p.  77. 

55 

Heath, 

Recovered. 

Lancet,  June  10,  1876. 

56 

Heiberg, 

Died. 

Schmidt's  Jahrbucher,  Bd.  clxxxviii.  H.  3. 

57 

Heinitsh, 

(( 

Virginia  Med.  Monthly,  July,  1877. 

58 

Herff, 

t( 

Menger,  Journal  of  Materia  Medica,  April,  1877. 

59 

Hill, 

It 

Lancet,  May  27,  1876. 

60 

Hilton, 

ti 

Med.-Chir.  Trans.,  vol.  xxx.  p.  51. 

61 

Holmes, 

it 

Surgical  Treatment  of  jChildren's  Diseases,  2d  ed.,  p 

.570. 

62 

Howse, 

a 

Guy's  Hosp.  Reports,  3d  S.,  vol.  xix. 

63 

Id. 

Recovered. 

Ibid. 

64 

Hulke, 

Died. 

Med.  Times  and  Gazette,  vol.  ii.  p.  482,  1872. 

65 

Id. 

(( 

Brit.  Med.  Journ.,  Jan.  7,  1882. 

66 

Jacobson, 

li 

Jessop,  Brit.  Med.  Journ.,  Sept.  27,  1879. 

67 

Jeannel, 

Recovered. 

Union  Medicale,  31  Mars,  1885. 

68 

.lessop. 

Died. 

Brit.  Med.  Journ.,  May  31  and  Sept.  27,  1879. 

69 

Jones, 

(( 

Med.  Times  and  Gazette,  April  22,  1882. 

70 

.TuUiard,! 

Recovered. 

Bull,  et  Mem.  de  la  Soc.  de  Chir.  de  Paris,  p.  665, 

1879. 

71 

Land, 

" 

Jessop,  loc.  cit. 

72 

Lawson, 

Died. 

Coupland,  Med.  Times  and  Gazette,  May  19,  1883. 

73 

Lediard, 

(t 

Lancet,  Aug.  3,  1878. 

74 

Id. 

It 

Med.  Times  and  Gazette,  Oct.  25,  1844. 

75 

Le  Fort, 

Recovered. 

Gazette  Medicale,  11  Nov.  1882. 

76 

Luoas-Champion- 

Died. 

Bull.  G«n.  de  ThSrapeutique,  30  Aoiit,  1879 

77 

uiere, 
MaoCormac, 

a 

Practitioner,  vol.  i.,  1878. 

78 

McCormack,* 

Recovered. 

American  Practitioner,  Sept.  1879. 

79 

Macnamara, 

Died. 

Donkin,  Med.  Times  and  Gazette,  May  10,  1884. 

80 

Malins,* 

Recovered. 

Brit.  Med.  Journ.,  Sept.  22,  1883. 

81 

Id.! 

(( 

Ibid. 

82 

Manlove, 

a 

Best.  Med.  and  Surg.  Journ.,  vol.  xxxii.  p.  492. 

83 

Marcacoi, 

(( 

Brit.  Med.  Journ.,  March  23,  1872. 

84 

Mason, 

Died. 

Medical  Record,  July  10,  1875. 

85 

Id. 

n 

'Ibid.,  Jan.  22,  1881. 

86 

May,» 

11 

Lancet,  Sept.  15,  1883. 

87 

Morisani, 

it 

Rev.  Internaz.  di  Med.  e  Chir.,  tomo  i.  pag.  146. 

88 

Id.4 

tt 

Ibid. 

89 

Mikulicz, 

C( 

Annals  of  Surgery,  Feb.  1885. 

90 

Nancrede, 

a 

Trans.  Path.  Soc.  Phila.,  1879. 

91 

Obalinsky, 

a 

Revue  des  Sciences  M^dicales,  15  Juillet,  1885. 

92 

Id. 

ti 

Ibid. 

'  In  case  70,  an  ovarian  tumor,  to  which  the  bowel  was  adherent,  was  removed. 
'  In  cases  78,  80,  and  81,  the  bowel  was  opened  and  a  fistula  established. 
°  In  case  86,  a  fatal  volvulus  formed  on  the  third  day  after  the  operation. 
*  In  case  88,  a  portion  of  the  bowel  was  exsected. 
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Mo. 

Operator  or  Reporter. 

Besult. 

Reference. 

93 

O'Grady, 

Died. 

Brit.  Med.  Journ.,  April  13,  1878. 

94 

Parise, 

li 

Whitall,  loc.  cit. 

95 

Id. 

ti 

Archives  Gen.  de  M^decine,  Nov.  1876. 

96 

Paterson, 

Kecovered. 

Brit.  Med.  Journ.,  Nov.  20,  1880. 

97 

Patterson  and  fin- 

layson, 
Peck, 

Died. 

Practitioner,  Dec.  1880. 

98 

tfndeterm'd. 

Medical  Record,  June  17,  1882. 

99 

Pirogoff, 

Died. 

Adelmann,  Joe.  cit.,  S.  44. 

> 

100 

Polaillon, 

Recovered. 

Bull.   Gen.  de  Th^rapeutique,  30  Aoftt,  1879. 

101 

Id. 

Died. 

Ihid. 

102 

Id. 

Recovered. 

Gazette  Medicale,  25  Avril,  1885. 

103 

Pughe, 

ti 

Lancet,  Dec.  6,  1884,  p.  1019. 

104 

Eigaud, 

Died. 

Archives  G^n  de  M^decine,  Nov.  1876. 

105 

Eivington, 

(( 

Brit.  Med.  Journ.,  May  21,  1881. 

106 

Eoworth, 

Recovered. 

Ibid.,  Dec.  6,  1884. 

107 

[Sands], 

Died. 

Medical  Record,  April  22,  1882. 

108 

Savory, 

Recovered. 

Alder  Smith,  Brit.  Med.  Journ.,  May  26,  1883. 

109 

Smith,  T. 

Died. 

Brit.  Med.  Journ.,  .Tan.  18,  1879. 

110 

Terrier, 

Recovered. 

Abeille  Mfidicale,  4  Aout,  1879. 

111 

Tessier, 

Died. 

British  American  Journal,  vol.  i.  p.  251,  1860. 

112 

Trelat, 

(c 

Gazette  Medicale,  23  Aout,  1879. 

113 

Treves, 

(( 

Intestinal  Obstruction,  p.  108.     London,  1884. 

114 

Id. 

Recovered. 

Ibid.,  p.  110. 

115 

Tripp, 

(( 

Louisville  Med.  News,  Jan.  17,  1885. 

116 

Voigt, 

(e 

Prag.  med.  Wochenschrift,  1883. 

117 

Weinlechner, 
Id.            ^ 

Died. 

Aertzl.  Ber.  der  k.-k.  allg.  Krankenh.  zu  Wien, 

1883. 

118 

(( 

Ibid. 

119 

Wells, 

Recovered. 

Lancet,  July  14,  1877. 

Table  VI. — Cases  of  Laparotomy  for  Obstruction  from  Tumors, 
Strictures,  Ulcers,  etc. 


No. 

Operator  or  Reporter. 

Result. 

Reference. 

1 

Avery, 

Died. 

Trans.  Path.  Soo.  Lond.,  vol.  ii.  p.  62. 

2 

Barie  et  Duoastel, 

Undeterm'd. 

Progres  Mgdioal,  1880. 

3 

Berger, 

Died. 

Bull.  et.  Mem.  de  la  Soc.  de  Chlrurgie,  3  Nov.  1880. 

4 

Biesiadecki, 

It 

Brit.  Med.  Journ.,  Jan.  29,  1876. 

5 

Cameron, 

ti, 

Glasgow  Med.  Journ.,  April,  1879. 

6 

Davies-Colley, 

It 

Guy's  Hosp.  Reports,  3d  S.,  vol.  xix. 

7 

Duplay, 

ti 

Gazette  Medicale,  26  .Tuillet,  1879. 

8 

Gussenbauer,! 

tt 

Hospital  Gazette,  Oct.  10,  1878. 

9 

Hamilton, 

ti 

Med.  Times  and  Gazette,  vol.  i.  p.  88,  1864. 

10 

Homans, 

Recovered. 

Bost.  Med.  and  Surg.  Journ.,  Feb.  14,  1884. 

11 

Id. 

Died. 

Ibid. 

12 

Lawson, 

•  It 

Med.  Times  and  Gaz.,  vol.  i.  p.  675,  1861. 

13 

Id. 

Recovered. 

Ibid.,  Jan.  18,  1879. 

14 

Le  Fort, 

Died. 

Bull.  G6n.  de  Thdrapeutique,  30  Aout,  1879. 

15 

Levis, 

It 

Personal  communication. 

16 

Luke, 

tc 

Trans.  Path.  Soc.  Lond.,  vol.  ii.  p.  218. 
Brit.  Med.  Joufn.,  Jan.  14,  1882! 

17 

MacCormao,' 

Recovered. 

IS 

Marsh,' 

(< 

Lancet,  March  1,  1879. 

19 

Marshall,* 

Died. 

Ibid.,  April  22,  1882. 

20 

May, 

ti  , 

Brit.  Med.  Journ.,  Feb.  24,  1883. 

21 

Mikulicz, 

tt 

Archiv  f.  klin.  Chirurgie,  Bd.  xxx. 

22 

Monod, 

tt 

Archives  G^n.  de  M^d.,  t.  il.  p.  455,  1838. 

23 

Mynter,' 

t( 

Buffalo  Med.  and  Surg.  Journ.,  vol.  xix.  p.  347.     . 
Archiv  f.  klin.  Chirurgie,  Bd.  ii.  S.  318. 

24 

Pagenstecher, 

Recovered.  . 

25 

Partsch, 

Died. 

Centralbl.  f.  Chir.,  Bd.  x.  S.  833. 

'  In  ease  8,  a  portion  of  small  intestine  was  exsected. 

'  In  case  17,  hysterectomy  was  also  performed. 

'  In  cases  18  and  23,  the  bowel  was  opened. 

*  In  case  19,  a  portion  of  large  intestine  was  exsected. 
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Ho. 

Operator  or  Reporter. 

Result. 

Reference. 

26 

Pitts,! 

Recovered. 

St.  Thomas's  Hosp.  Reports,  vol.  xi. 

27 

Reybard, 

It 

Bull,  de  I'Aoad.  de  M6d.,  t.  ix.  p.  1031. 

28 

Riohter,' 

(C 

Med.  News,  Sept.  30,  1882. 

29 

Roser,' 

Died. 

Brit.  Med.  Journ.,  Sept.  27,  1879. 

80 

Tait, 

Undeterm'd. 

Med.  Times  and  Gazette,  Nov.  26,  1881. 

31 

Teale,' 

Recovered. 

Lancet,  March  13,  1875. 

32 

Id. 

Died. 

Brit.  Med.  Journ.,  Jan.  11,  1879. 

33 

Id. 

(t 

Ibid. 

34 

Id. 

ti 

Ibid. 

35 

Id. 

(t 

Ibid. 

36 

Id. 

" 

Ibid. 

37 

Tillaux, 

Recovered. 

Gazette  MSdicale,  21  Aoftt,  1880. 

Table  VII. — Cases  os  Laparotomy  for  Obstruction  due  to  Hernia  of 

VARIOUS  forms  and  TO  "  IlEUS." 


No. 

Operator  or  Reporter. 

Result. 

Reference. 

1 

Annandale,^ 

Died. 

Edinb.  Med.  Journal,  Sept.  1873. 

2 

Bellamy,* 

Recovered. 

Trans.  Clin.  Society,  vol.  xii. 

3 

.Berger, 

Died. 

Bull,  et  Mem.  de  la  Soo.  de  Chirurgie,  3  Nov.  1880. 

4 

[Blancard], 

Recovered. 

Mgm.  de  I'Aoad.  Royale  de  Chirurgie,  t.  iv.  p.  337. 

5 

Blum.s 

u 

Bull,  et  M^m.  de  la  Soo.  de  Chirurgie,  10  Nov.  1880. 

6 

Bradley, 

Died. 

Lancet,  April  6,  1878. 

7 

Briddon, 

(( 

Medical  Record,  May  15,  1880,  and  July  29,  1882. 

8 

Byrd, 

Recovered. 

Trans.  Am.  Med.  Assoc,  1880,  1881. 

9 

CouIson,6 

Died. 

Lancet,  vol.  ii.  p.  303,  1863. 

10 

Dandridge,' 

<c 

Cine.  Lancet  and  Clinic,  Jan.  27,  1883. 

11 

Hilton, 6 

<< 

Med.-Chir.  Trans.,  vol.  xxxi.  p.  823. 

12 

Id. 

a 

Association  Med.  Journal,  May  12,  1854. 

13 

Hutchinson,  E. 

Undeterm'd. 

Ohio  Med.  and  Surg.  Journal,  vol.  iii.  p.  499. 

14 

Julliard,8 

Recovered. 

Gaz.  Med.-Chir.  de  Toulouse,  t.  xiii.  pp.  193,  201. 

15 

Kiralyfi,3 

Died. 

Pest,  med.-chir.  Presse,  Bd.  xv.  S.  675,  695. 

16 

Kurz, 

Recovered. 

Deutsch.  med.  Wochenschr.,  26  Marz,  1885. 

17 

Marsh, 

Died. 

St.  Barth.  Hosp.  Reports,  vol.  xvi.  p.  57. 

18 

May, 

it 

Brit.  Med.  Journal,  Feb.  24,  1888. 

19 

Neuber, 

Recovered. 

Archiv  f.  klin.  Chirurgie,  Bd.  xxvi.  S.  509. 

20 

Obalinski, 

Died. 

Wiener  med.  Presse,  1885. 

21 

Pauli, 

(1 

Adelmann,  Prag.  Vierteljahrschr.,  Bd.  Ixxviii.  S.  44. 

22 

Phillips, 

tt 

Lond.  Med.  Gazette,  N.  S.,  vol.  xiii.  p.  283. 

23 

Pitts, 

(t 

St.  Thomas's  Hosp.  Reports,  vol.  xi. 

24 

Terrier, 

Recovered. 

Gazette  Medicale,  22  Juin,  1878. 

25 

Trelat, 

Died. 

Bull,  et  Mem.  de  la  Soc.  de  Chirurgie,  3  Nov.  1880. 

26 

Weinlechner, 

it 

Aertzl.  Eer.  d.  k.-k.  allg.  Kr.  zu  Wien,  S.  288,  1882. 

'  In  cases  26,  29,  and  31,  the  bowel  was  opened. 

*  In  case  28,  a  portion  of  large  intestine  was  exsected. 

'  Cases  1  and  15  were  examples  of  umbilical  hernia  ;  in  case  15  the  bowel  was  opened. 

*  In  case  2,  the  patient  died  in  six  weeks,  the  wound  being  healed. 
^  Case  5  was  an  example  of  inguinal  hernia. 

'  Cases  9  and  11  were  examples  of  obturator  hernia. 

'  In  case  10,  there  was  also  a  volvulus. 

8  In  case  14,  a  portion  of  bowel  was  exsected. 
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Table  VIII. — Cases  of  Laparotomy  for  Obstruction  dob  to  various  causes. 


No. 

Operator  or  Keporter. 

Eesult. 

1 

Adelmann,' 

Died. 

2 

Arnison,^' 

(( 

3 

Brodie,' 

<( 

4 

Koeberle,'' 

Recovered. 

5 

Mazzini,' 

(( 

6 

Parkes,5 

It 

7 

Eosenbach,^ 

Died. 

Prag.  Vierteljahrschr.,  Bd.  Ixxviii.  S.  42. 
Brit.  Med.  Journal,  Deo.  31,  188i. 
Lancet,  vol.  xii.  p.  502,  1827. 
Medical  Record,  July  14,  1877. 
Lond.  Med.  Record,  July  15,  1884. 
Chicago  Med.  and  Surg.  Examiner,  1883. 
Gazette  Medicale,  19  et  26  Aout,  1882. 


Table  IX. — Cases  of  Laparotomy  for  Obstruction  due  to  undetermined 

CAUSES. 


Ko. 

Operator  or  Keporter. 

Eesult. 

Reference. 

1 

Bricheteau, 

Died. 

Despres,  Gazette  M6dioale,  30  Aoiit,  1879. 

2 

Burchard, 

It 

Medical  Record,  April  12,  1884. 

3 

Id. 

Recovered. 

Ibid. 

4 

Id. 

Died. 

Ibid. 

,') 

Favell,' 

(( 

Brit.  Med.  Journal,  Feb.  16,  1884. 

6 

Finch  am  and 
Macnamara, 

Recovered. 

Lancet,  vol.  i.  p.  988,  1881. 

7 

Fuqua,' 

Died. 

American  Practitioner,  June,  1884. 

8 

Gallozzi, 

Recovered. 

Gaz^.  Med.  Ital.  Lomb.,  tomo  iv.  pag  425. 

9 

Id. 

li 

Eesoc.  Accad.  Med.-Chir.  de  Napoli,  1883. 

10 

Gosselin, 

Died. 

Desprfes,  loc.  cit. 

11 

Janel, 

Recovered. 

Gazette  Medicale,  26  Mars,  1881. 

12 

Jessop, 

Died. 

Brit.  Med.  Journal,  Sept.  27,  1879. 

13 

Id. 

(( 

Ibid. 

14 

Malgaigne, 

it 

Le  Fort,  Medical  Record,  Feb.  24,  1883. 

15 

Seymour, 

Undeterm'd. 

Medical  Record,  vol.  xv.  p.  321,  1879. 

16 

»rait,8 

Recovered. 

Brit.  Med.  Journal,  Nov.  26,  1881. 

17 

Id.w 

Died. 

Med.  Times  and  Gazette,  Aug.  2,  1884. 

18 

Tibaldi, 

u 

•  Gaz.  d.  Osp.,  Milano,  1880. 

19 

Treves,  11 

tt 

Lancet,  Deo.  16,  1882. 

1  In  cases  1  and  3,  the  obstruction  was  caused  by  prolapsus  of  small  intestine  through  a 
laceration  of  the  rectum. 

2  In  case  2,  the  obstruction  was  due  to  a  ruptured  aneurism  of  the  hepatic  artery. 

3  In  case  4,  the  obstruction  was  caused  by  a  retroverted  uterus. 

"  In  case  5,  the  obstruction  was  caused  by  typhlitis  and  consequent  abscess. 

5  In  case  6,  the  obstruction'  was  caused  by  a  retro-peritoneal  abscess. 

s  In  case  7,  the  obstruction  was  caused  by  an  abscess  of  the  pancreas. 

'  In  case  5,  gangrenous  enteritis  was  found,  supposed  to  be  due  to  embolism. 

8  In  the  Journal  of  the  American  Medical  Association,  Sept.  15,  1883,  Dr.  Fuqua  refers  to  two 
fatal  cases  of  laparo-enterotomy. 

s  In  the  Medical  Times  and  Gazette  for  November  26,  1881,  Mr.  Tait  is  reported  to  have  said 
that  he  had  performed  seven  laparotomies  for  intestinal  obstruction,  and  had  only  once  found 
the  cause  of  the  disease — in  this  instance  a  malignant  growth.     (See  Table  VI.) 

'"  In  case  17,  the  bowel  was  opened. 

'1  In  case  19,  a  portion  of  the  large  intestine  was  exsected. 
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Enterotomt. — This  operation  was  particularly  recommended  by  ISTelaton, 
as  a  remedy  for  acute  obstruction,  and  hence  is  often  known  by  his  name.  It 
was  also  a  favorite  operation  with  the  late  Mr.  Maunder,  of  the  London 
Hospital,  and,  as  already  mentioned,  is  advised  by  Mr.  Bryant  in  cases  of 
intussusception  for  which  laparotomy  appears  unsuited.  Mr.  Banks,  of 
Liverpool,  prophesies  that  it  will  be  the  "  operation  of  the  future."  The 
operation  consists  in  making  an  incision,  usually  in  the  right  iliac  region,' 
and  opening  the  first  distended  coil  of  intestine  which  presents  itself.  The 
wound  is  made  parallel  to  Poupart's  ligament  and  outside  of  the  line  of  the 
internal  epigastric  artery.  The  external  incision  should  be  nearly  three 
inches  in  length,  and  the  opening  in  the  peritoneum  about  an  inch  and  a  half. 
The  bowel  having  been  exposed,  it  is  drawn  gently  into  the  wound,  and  is 
fixed  to  either  lip  by  a  row  of  silk  sutures  which  include  the  whole  thickness 
of  the  intestinal  wall.  A  small  incision  is  finally  made  between  the  stitches. 
It  is  sometimes  advised  that  the  operation  should  be  divided  into  two  stages, 
the  bowel  being  first  secured  to  the  external  wound,  and  then  opened  several 
days  afterwards ;  but  I  can  hardly  conceive  of  a  case  in  which  this  delay 
would  be  permissible,  in  which  the  operation  would  be  justifiable  at  all : 
enterotomy  is  an  operation  for  acute,  a-nd  not  for  chronic  obstruction. 

This  operation  is  midoubtedly  a  simpler,  and,  except  in  cases  of  malig- 
nant disease,  probably  a  somewhat  less  dangerous  one  than  laparotomy, 
but,  on  the  other  hand,  can  in  most  cases  serve  only  as  a  palliative  or  eutha- 
nasia! measure.  It  might  eflect  a  cure  in  some  rare  cases  of  volvulus, 
and  might  afi'ord  time  for  recovery  by  sloughing  in  some  cases  of  intussus- 
ception, but  obviously  could  not  be  expected  to  give  permanent  relief  in 
cases  of  internal  strangulation.  Its  statistics  have  been  investigated  by 
Peyrot,  who  has  tabulated  86  cases,  to  which  Mr.  Treves  has  added  a  sum- 
mary of  23  more.  Of  the  whole  109  cases,  26  are  said  to  have  ended  in  re- 
covery and  83  in  death,  a  mortality  of  76  per  cent.  But  if  cases  of  malignant 
disease  are  excluded,  61  operations  gave  20  recoveries  and  only  41  deaths,  a 
.  mortality  of  but  67  per  cent. 

As  an  operation  secondary  to  laparotomy,  enterotomy  may  be  required  in 
cases  of  obstruction  by  a  foreign  body  or  gall-stone,  stricture  of  the  intestine, 
irreducible  invagination,  etc.  The  operation  then  receives  the  name  of 
laparo-enterotomy.  It  may  also  be  resorted  to  in  certain  cases  of  lumbar  colot- 
omy,  when,  after  the  colon  has  been  opened,  it  is  found  that  the  obstruction 
is  at  a  higher  point.  Under  these  circumstances  it  may  be  the  best  practice, 
as  advised  by  Mr.  Morris  and  Dr.  Coupland,  to  open  the  peritoneum  through 
the  lumbar  wound,  draw  out  a  coil  of  small  intestine,  and  make  it  the  seat 
of  an  artificial  anus  rather  than  make  a  second  wound  elsewhere. 

CoLOTOMY,  an  operation  designed  to  establish  an  artificial  anus  in  the 
colon,  may  be  performed  in  difl:erent  ways.  Thus,  the  sigmoid  flexure  may 
be  opened  in  the  left  iliac  region  (as  originally  suggested  by  Littre  in  1710), 
or  the  csecura  in  the  right  iliac  region  (Pillore,  1776) ;  the  same  parts  respec- 
tively may  be  opened  in  the  left  loin  (Callisen,  1796),  or  in  the  right  loin  ; 
or  finally  the  transverse  colon  may  be  opened  in  the  neighborhood  of  the 
umbilicus  (Fine,  1797).  The  choice  of  one  or  other  of  these  procedures 
should  be  governed  mainly  by  the  nature  of  the  case  for  which  the  operation 
is  required.  Thus,  for  congenital  defects  of  the  anus  or  rectum,  when  the 
gut  cannot  be  reached  from  the  perineum,  Littre's  method  (left  inguinal 
colotomy)  is  usually  to  be  preferred ;  for  strictures  or  ulcers  of  the  rectum, 
resto-vesical  fistulse,  etc.,  Callisen's  method  as  improved  by  Amussat  (left 
lumbar  colotomy),  is  the  operation  to  be  recommended ;  for  stricture,  or 
other  form  of  obstruction  in  the  large  intestine  at  any  point  higher  than  the 
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rectum,  right  lumbar  colotomy  is  the  best  procedure,  unless  in  exceptional 
cases,  as,  for  instance,  when  there  is  congenital  absence  of  the  entire  rectum 
and  sigmoid  flexure,  in  an  infant,  under  which  circumstances  Pillore's  method 
(right  inguinal  colotomy)  may  be  preferred.  Fine's  operation  (umbilical 
colotomy)  seems  to  present  no  advantage  over  those  of  his  predecessors. 

Callisen's  or  Amussat's  Operation — it  is  now  generally  known  by  the  name 
of  the  later  writer — consists  in  opening  the  colon  in  the  left  lumbar  region 
(left  lumbar  colotomy).  The  following  directions  for  its  performance  are  based 
upon  those  given  by  Mr.  Allingham,  which  are  founded  upon  the  experience 
derived  from  more  than  fifty  dissections,  and  from  a  very  large  number  of 
cases  in  which  that  surgeon  has  employed  the  operation.  Anaesthesia  having 
been  induced,  the  patient  is  fixed  in  the  prone  position  with  a  slight  inclina- 
tion towards  the  right  side,  a  hard  pillow  being  i  placed  under  the  left  side, 
80  as  to  render  the  loin  tense  and  prominent.  To  determine  the  exact  position 
of  the  colon,  a  point  on  the  crest  of  the  ilium,  midway  between  the  anterior 
superior  and  posterior  superior  spinous  processes,  is  marked  with  iodine 
paint,  the  colon  in  the  normal  condition  being  always  situated  half  an  inch 
behind  the  point  thus  indicated.  The  surgeon  then,  standing  in  front  of  the 
patient,  makes  an  incision  of  at  least  four  inches,  midway  between  the  last 
rib  and  the  crest  of  the  ilium,  the  centre  of  the  wound  corresponding  exactly 
with  the  point  which  has  been  marked.  The  wound  may  be  transverse,  as 
recommended  by  Amussat,  or,  which  is  better,  oblique,  downwards  and  for- 
wards in  the  course  of  the  ribs,  as  advised  by  Mr.  Bryant.  The  various 
tissues  are  carefully  divided  to  the  full  extent  of  the  external  wound,  until 
the  lumbar  fascia  and  edge  of  the  quadratus  lumborum  muscle  have  been 
reached ;  the  former  being  cut  through,  the  colon  usually  presents  itself  at 
once,  and  may  commonly  be  recognized,  even  if  undistended,  by  the  appear- 
ance of  one  of  its  longitudinal  bands.  Care  must  be  taken  not  to  open  the 
peritoneum,  which  is  sometimes  inflated  with  gas  and  in  its  appearance  simu- 
lates the  bowel.  The  operation  is  completed  by  introducing  with  a  curved 
needle  sti'ong  silken  sutures,  by  means  of  which  the  gut  is  drawn  to  the 
surface,  when  it  is  incised  in  the  direction  of  its  long  axis  to  the  extent  of 
about  an  inch  ;  the  margins  of  the  intestinal  aperture  are  then  stitched  to  the 
edges  of  the  external  wound,  the  sutures  being  retained  until  they  begin  to 
cut  their  way  through  by  ulceration. 

If  the  case  be  not  a  very  urgent  one,  it  may  be  well,  as  advised  by 
Costallat,  to  divide  the  operation  into  two  stages,  and  not  to  open  the  colon 
until  several  days  after  its  exposure. 

In  order  to  prevent  the  annoyance  and  distress  which  often  follow  the 
accumulation  of  fecal  matter  in  the  colon  below  the  opening,  Madelung  has 
suggested  a  modification  of  the  ordinary  operation,  consisting  in  cutting  the 
gut  completely  across,  the  upper  end  being  then  fixed  to  the  lips  of  the 
external  incision,  while  the  lower  end  is  carefully  closed  with  sutures  and 
dropped  into  the  wound. 

Eight  lumbar  colotomy,  in  which  the  csecum  is  opened  instead  of  the 
sigmoid  flexure,  is  performed  in  the  same  way  as  Amussat's  operation,  except 
that  the  incision  is  made  in  the  right  instead  of  in  the  left  loin.  In  order  to 
determine  on  which  side  the  colon  should  be  opened,  Mr.  T.  P.  Teale  recom- 
mends that  a  median  laparotomy  should  be  first  performed  as  an  exploratory 
measure — an  addition  to  the  operation  which  I  confess  seems  to  me  quite 
unjustifiable. 

Littre's  operation  {inguinal  colotomy),  which  is  preferred  to  Amussat's  by 
Studsgaard,  Reeves,  Verneuil,  Reclus,  and  some  other  surgeons,  but  which 
seems  to  me  less  desirable  except  in  cases  of  congenital  absence  of  the 
rectum,  etc.,  is  a  simpler  procedure  than  the  other,  particularly  in  children. 
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It  consists  in  making  an  incision  from  two  to  three  inches  in  length,  parallel 
to  and  a  little  above  the  lirfe  of  Poupart's  ligament,  and  midway  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  spine  of  the  pubis. 
The  tissues  having  been  cautiously  divided  asinenterotomy,  the  colon  is  drawn 
forwards,  and  is  opened  as  it  is  in  Amussat's  method.  This  operation,  in  cases 
of  rectal  stricture,  is  usually  performed  on  the  left  side,  opening  the  sigmoid 
flexure  ;  but  when  required  for  obstruction  of  the  colon  it  should  be  practised 
on  the  right  side,  opening  the  csecum.  Verneuil  has  modified  Littre's  ope- 
ration by  making  the  incision  in  the  direction  of  a  line  drawn  from  the 
umbilicus  to  the  junction  of  the  outer  and  middle  thirds  of  Poupart's  liga- 
ment, resecting  instead  of  simply  incising  the  colon,  and  making  a  section  of 
the  part,  so  as  to  allow  the  formation  of  an  eperon  to  prevent  the  entrance 
of  fecal  matter  into  the  lower  segment  of  the  bowel. 

The  great  advantage  of  Amussat's  over  Littre's  operation  is  in  the  circum- 
stance, that  by  the  lumbar  incision  the  abdominal  cavity  is  not  opened,  the 
colon  being  approached  on  that  side  which  is  not  covered  by  peritoneum. 
The  operation  is  comparatively  easy  when  the  bowel  is  distendecl  with  fecal 
matter,  but  under  opposite  conditions,  as  when  it  is  performed  for  stricture 
without  obstruction,  it  may  be  attended  with  considerable  difficult}' ;  in  such 
a  case  it  would  be  well  to  distend  the  bowel  with  air  before  beginning  the 
operation,  so  as,  if  practicable,  to  render  the  position  of  the  colon  more 
apparent.  Some  trouble  is  commonly  experienced  at  first  from  prolapsus  of 
the  bowel  through  the  artificial  anus,  but  as  the  parts  contract  in  healing, 
the  tendency  to  protrude  is  lessened,  and  it  may  even  become  necessary  at 
last  to  adopt  means  to  keep  the  artificial  anus  patulous.  To  prevent  protru- 
sion. Dr.  Maclaren  employs  an  "  enterotomy  tube"  which  somewhat  resembles 
the  supra-pubic  vesical  tube  formerly  employed  by  Sir  Henry  Thompson  in 
cases  of  inveterate  prostatic  hypertrophy.  In  order  to  protect  the  clothing 
and  prevent  the  escape  of  fecal  matter  at  inconvenient  times,  an  obturator 
may  be  worn,  composed  of  ivory  or  hard  rubber,  fastened  to  a  plate  of  similar 
material,  and  held  in  place  with  a  truss  or  bandage. 

The  statistics  of  colotomy  have  been  particularly  investigated  by  Hawkins, 
Mason,  Bulteau,  Van  Erckelens,  and  W.  R.  Batt,  of  Philadelphia,  who  has 
collected  and  analyzed  no  less  than  351  cases,  a  much  larger  number  than 
has  hitherto  been  brought  together.  Dr.  Batt's  researches  were  made  on 
my  suggestion,  in  1884,  as  the  subject  of  an  inaugural  thesis  which  was 
deemed  worthy  of  a  prize,  and  I  am  permitted  to  avail  myself  of  them  in 
this  article.  His  tables,  which  are  very  elaborate,  contain  a  great  many  in- 
teresting particulars  which  I  am  obliged  to  omit  for  want  of  space.  The 
individual  records  of  Mr.  AUingham,  Mr.  Bryant,  and  Mr.  Reeves,  are  pro- 
bably larger  than  those  of  any  other  surgeons :  of  69  terminated  eases  recorded 
by  the  first-named  writer  up  to  the  year  1884,  only  two  ended  fatally  as  the 
direct  result  of  the  operation,  and  of  53  cases  recorded  by  the  last-named  only 
seven ;  but  82  cases  in  Mr.  Bryant's  hands  gave  38  deaths  (within  one  month), 
and  only  49  more  or  less  permanent  recoveries. 
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Table  X. — Showing  the  Results  of  154  Cases  of  Colotomy  fob  Cancer 

OF  THE  Bowel. 

{Condensed  from  Dr.   W.  ft.  Bait's  Table.) 


No. 

Operator  or 

Form  of 

Kesult. 

Eeporter. 

operation. 

1 

Adams, 

Littre. 

Recovered. 

2 

Id. 

" 

C( 

3 

Id. 

Amussat. 

il 

4 

Agnew, 

u 

{( 

5 

Allingham, 

(( 

it 

6 

Id. 

t( 

It  - 

7 

Id. 

<( 

ti 

8 

Id. 

it 

11 

9 

Id. 

tl 

Died. 

10 

Id. 

11 

Recovered. 

11 

Id. 

(( 

" 

12 

Id.' 

it 

is 

13 

Amussat, 

cc 

It 

14 

Id. 

It 

a 

15 

Id. 

a 

Died. 

16 

Id. 

tt 

Recovered. 

17 

Anderson, 

tt 

(( 

18 

Andrews, 

tt 

It 

19 

Arnott, 

•' 

tt 

20 

Ashmead, 

Callisen. 

Died. 

21 

Baker, 

Amussat. 

Recoveredo 

22 

Id. 

te 

Died. 

23 

Harwell, 

t( 

Recovered. 

24 

Blackman, 

tt 

it 

25 

Id. 

tt 

it 

26 

Briddon, 

tt 

it 

27 

Id. 

tt 

It 

28 

Id. 

tt 

11 

29 

Bryant, 

tt 

it 

30 

Id. 

tt 

ti 

31 

Id. 

tt 

ti 

32 

Id. 

it 

(( 

33 

Id. 

it 

Died. 

34 

Id. 

ti 

Recovered. 

35 

Id.2 

it 

ti 

36 

Busoh, 

tt 

Died. 

37 

Id. 

Littre. 

Recovered. 

38 

Id. 

11 

(( 

39 

Id. 

tt 

Died. 

40 

Id. 

t( 

" 

41 

Callender, 

Amussat. 

Recovered. 

42 

Id. 

a 

it 

43 

Carter, 

it 

It 

44 

Cayley  and 
Lawson, 

tt 

tt 

45 

•   Id. 

ti 

ti 

46 

Clarkson, 

a 

it 

47 

Coskery, 

tt 

tt 

48 

Critchett, 

ti 

Died. . 

49 

Curling, 

it 

Recovered. 

50 

Id.' 

tt 

Died. 

51 

Id. 

it 

Recovered. 

62 

Id. 

it 

(( 

53 

Id. 

a 

it 

54 

Id. 

(( 

Died. 

55 

Id. 

ti 

Recovered. 

56 

Id. 

tt 

Died. 

57 

Id. 

ti 

(( 

58 

Didot, 

it 

Recovered. 

59 

Dowse, 

it 

Died. 

Reference. 


Lond.  Hosp.  Reports,  vol.  ii. 

Med.-Chir.  Trans.,  vol.  xxxv. 

Lancet,  vol.  i.,  1852. 

Personal  communication. 

St.  Thomas's  Hosp.  Reports,  N.  S.,  vol.  i. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 
Gazette  Medicale  de  Paris,  1839. 
Oesterr.  raed.  Wochensclirift,  1842. 

Gazette  Medicale  de  Paris,  1844. 

Glasgow  Med.  Journal,  N.  S.,  vol,  v. 

Chicago  Med.  and  Surg.  Examiner,  vol.  xxxiii. 

Trans.  Path,  Soc.  Lond,,  vol.  xxvi. 

Trans,  Coll.  Phys,  Phila.,  1842, 

Med.-Chir.  Trans.,  vol.  xxxv. 

British  Med.  Journal,  vol.  ii.,  1880. 

Trans.  Clin.  Soc.  Lond.,  vol.  xii. 

Cincinnati  Journ.  of  Med.,  1866. 

Ibid. 
Medical  Record,  1878. 

Ibid.,  1873. 

Ibid.,  1880. 
Lancet,  vol.  ii.,  1875. 

Ibid. 

Ibid.,  vol.  i.,  1870. 

Ibid.,  1874. 

Ibid.,  voL  i.,  1881. 

Ibid.  I 

Ibid. 
Dublin  Med.  Press,  vol.  xxiii. 
Van  Erckelens,  Archiv  f.  klin.  Chir.,  Bd.  xxiii. 

Ibid. 

Ibid. 

Ibid. 
Trans.  Clin.  Soo.  Lond.,  vol.  iii. 
Lancet,  vol.  ii. ,  1869. 
London  Hosp.  Reports,  vol.  iv. 
Brit.  Med.  Journal,  vol.  i.,  1877. 

Ibid. 
Med.-Chir.  Trans.,  vol.  xxxiii. 
Maryland  Med.  Journal,  vol.  v. 
Lond.  Hosp.  Reports,  vol.  iii. 

Ibid. 

Ibid, 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid,,  vol.  iv. 

Ibid. 
Trans.  Path.  Soo.  Lond,,  vol.  xxii. 
Bull,  de  I'Aoad  de  M6d.  de  Belgique,  1846-1847. 
Trans,  Path,  Soc.  Lond.,  vol.  xxiv. 


•  Mr.  Allingham's  total  experience  in  colotomy  embraces  69  cases. 
s  Mr.  Bryant's  total  experience  in  colotomy  embraces  82  oases. 
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Table  X. — Continued. 


Ho. 

Operator  or 
Reporter. 

Form  of 
operation. 

Besult. 

Reference. 

60 

Dreffin, 

Littre. 

Died. 

Trans.  Path.  Soc.  Lond.,  vol.  xix. 

61 

Durham, 

Amussat. 

" 

Lancet,  vol.  ii.,  1864. 

62 

Edwards, 

^i 

Recovered. 

Leavenworth  Med.  Herald,  vol.  iii. 

63 

Elder, 

.  tl 

(( 

Lancet,  vol.  i.,  1883. 

64 

Id. 

fC 

i( 

Ibid. 

65 

Id. 

it 

Died. 

Ibid. 

66 

Id. 

(( 

Recovered. 

Ibid. 

67 

Erichseu, 

t< 

Died. 

Ibid.,  vol.  i.,  1857. 

68 

Field, 

(( 

Recovered. 

Med.-Chir.  Trans.,  vol.  xxxiii. 

[1797. 

69 

Fine, 

Fine. 

it 

Recueil  Period,  de  la  Soc.  de  Med.  de  Paris 

t.  iii.. 

70 

Forster, 

Not  stated. 

it 

Guy's  Hosp.  Reports,  3d  S.,  vol.  xiv. 

71 

Id. 

Callisen. 

Died. 

Ibid. 

72 

Glaser, 

Littre. 

Recovered. 

Archiv  f.  klin.  Chirurgie,  Bd.  ix. 

73 

Gunn, 

Amussat. 

*' 

Medical  Record,  vol.  i.  1879. 

74 

Harrison, 

u 

ti 

Lancet,  vol.  i.,  1878. 

75 

Hawkins, 

(1 

a 

Med.-Chir.  Trans.,  vol.  xxxv. 

76 

Heath, 

li 

Died. 

Brit.  Med.  Journal,  1872. 

77 

Id. 

tc 

11 

Ibid. 

78 

Id. 

t< 

({ 

Ibid. 

79 

Id. 

(C 

Recovered. 

Ibid. 

80 

Id. 

(1 

(( 

Ibid. 

81 

Id. 

(( 

<( 

Ibid. 

82 

Id. 

(( 

Died. 

Ibid. 

83 

Id. 

tl 

u 

Med.  Times  and  Gazette,  1874. 

84 

Id. 

(C 

Recovered. 

Ibid. 

85 

Id. 

(( 

(( 

Brit.  Med.  Journal,  1876. 

86 

Id. 

Callisen. 

Undeterm'd. 

Med.  Times  and  Gazette,  1871. 

87 

Hewett, 

Amussat. 

Recovered. 

Lancet,  vol.  i.,  1869. 

88 

Hilton, 

(t 

Died. 

Guy's  Hosp.  Reports,  3d  S.,  vol.  iii. 

89 

Holmer, 

Littre. 

11 

Nord.  med.  Arkiv,  Bd.  vi.,  1874. 

90 

Id. 

(( 

ti 

Ibid. 

91 

Id. 

(< 

" 

Ibid. 

92 

Id.. 

c< 

li 

Ibid. 

93 

Hopgood, 

Amussat. 

Recovered. 

Lancet,  vol.  ii.,  1883. 

94 

Howe, 

(( 

ti 

New  York  Med.  Journal,  vol.  xxix. 

95 

Howse, 

ft 

11 

Med.  Times  and  Gazette,  1872. 

96 

Hnlke, 

(( 

a 

Lancet,  1872. 

97 

Id. 

it 

n 

Med.  Times  and  Gazette,  vol.  i.,  1879 

98 

Id. 

a 

tt 

Ibid. 

99 

Jackson, 

a 

li 

Chicago  Med.  Journal,  vol.  xxviii. 

100 

Jukes, 

it 

Died. 

Provinc.  Med.  and  Surg.  Journal,  vol.  iv. 

101 

Kuster, 

" 

Si 

Five  Years  in  Augusta  Hospital,  Berlin,  1877. 

102 

Laffan, 

it 

Recovered, 

Dublin  Quart.  Journ.  Med.  Science,  1872. 

103 

Lantour, 

it 

(( 

Lancet,  1876. 

104 

Leijer, 

Littre. 

a 

Hygiea,  1872. 

105 

Lucas, 

Amussat. 

a 

Lancet,  vol.  ii.,  1873. 

106 

Luke, 

Littre. 

Died. 

Gazette  Mfidicale  de  Paris,  1848. 

107 

McCarthy, 

it 

Recovered. 

Med.-Chir.  Trans.,  vol.  Iv. 

108 

McLaren, 

Amussat. 

(( 

Lancet,  vol.  ii.,  1880. 

109 

Maisonneuve, 

11 

" 

Bull,  de  la  Soc.  de  Chirurgie,  1849. 

110 

Malgaigne, 

it 

Died. 

Oesterr.  med.  Wocheuschrift,  1842. 

111 

Id. 

it 

(C 

Lancet,  vol.  ii.,  1844. 

112 

Marshall, 

ti 

Recovered. 

Med.  Times  and  Gazette,  vol.  i.,  1877. 

113 

Id. 

it 

it 

Ibid. 

114 

Mason, 

ti 

Died. 

Am.  Journ.  Med.  Sciences,  N.  S.,  vol.  Ivi. 

115 

Id. 

it 

Recovered. 

Ibid. 

U6 

Maunder, 

(C 

a 

Med.  Times  and  Gazette,  1869. 

117 

Id. 

It 

a 

Brit.  Med.  Journal,  1869. 

118 

Id. 

It 

ii 

Med.  Times  and  Gazette,  1870. 

119 

Id. 

it 

it 

Ibid. 

120 

Id. 

It 

Died. 

Lond.  Hosp.  Reports,  vol.  iv. 

121 

Maury, 

it 

Recovered. 

Medical  Record,  vol.  i.,  1879. 

122 

Monod, 

Littre. 

Died. 

Archives  G6n.  de  Mgdecine,  3e  s.,  t.  ii.,  1838. 

123 

Montgomery, 

Amussat. 

Recovered. 

Med.  and  Surg.  Reporter,  vol.  xliii. 

124 

Morton, 

ti 

Died. 

Phila.  Med.  Times,  vol.  vii. 

125 

Morris, 

it 

Recovered. 

Brit.  Med.  Journal,  vol.  i.,  1879. 
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Table  X. — Concluded. 


No. 

Operator  or 
Eeporter. 

Form  of 
operation. 

Besult. 

Reference. 

126 

Morris, 

Amussat. 

Recovered. 

Brit.  Med.  Journal,  vol.  i.,  1879. 

127 

Id. 

(( 

f  ( 

Ibid. 

128 

Id. 

(t 

Died. 

Ibid. 

129 

Id. 

(C 

Recovered. 

Ibid. 

130 

Pagenstecher, 

Littre. 

It 

ArcMv  f.  klin.  Chirurgie,  Bd.  xi. 

131 

Paget, 

A,mussat. 

Died. 

Lancet,  vol.  i.,  1852. 

132 

Id. 

(( 

Recovered. 

Ibid.,  vol.  i.,  1870. 

133 

Pemberton, 

IC 

Died. 

Med.  Times  and  Gazette,  1865. 

134 

Pillore, 

Littre. 

" 

Tilngel,  Ueber  kunstlicbe  Afterbildung, 

1853. 

135 

Pooley, 

Callisen. 

li 

New  York  Med.  Journal,  1874. 

136 

Reeves,' 

Amussat. 

(( 

Med.  Times  and  Gazette,  1878. 

137 

Id. 

IC 

Recovered. 

Ibid. 

138 

Eichet, 

Littre. 

(t 

De  l'opportunit§  de  I'Anus  Artificial,  etc 

.,  Paris, 

139 

Id. 

(t 

{( 

Ibid. 

[1875. 

140 

Id. 

(( 

a 

Ibid. 

141 

Sands, 

Amussat, 

Died. 

Van  Erckelens,  loo.  oit. 

142 

Id. 

(( 

Recovered. 

Mason,  Am.  Journ.  Med.  Sciences,  vol.  Ivi. 

143 

Santee, 

li 

Died.  ' 

Episcopal  Hospital  Record. 

144 

Sheen, 

^i 

Recovered. 

Lancet,  vol.  ii.,  1880. 

145 

Taylor, 

it 

(1 

Ibid.,  vol.  ii.,  1874. 

146 

Teale, 

ti 

Died. 

Oppenheimer's  Zeitsohrift,  Bd.  xxii. 

147 

Thierry, 

Littre, 

" 

Ibid. 

148 

Thompson, 

Amussat. 

Recovered. 

Med.  Times  and  Gazette,  vol.  ii.,  1868. 

149 

Id. 

(( 

" 

Brit.  Med.  Journal,  vol.  ii.,  1868. 

150 

Velpeau, 

Not  stated. 

Died. 

Tiingel,  op.  cit. 

151 

Verneuil, 

Littre. 

Recovered. 

Richet,  op.  cit. 

152 

Walters, 

Amussat. 

(1 

Brit.  Med.  Journal,  vol.  i.,  1879. 

153 

Id. 

(( 

it 

Ibid. 

154 

Ward, 

it 

(t 

Lend.  Hosp.  Reports,  vol.  iii. 

Table  XI. — Showing  the  Eesults  of  20  Cases  of  Colotomy  for  Intestinal 

Fistula. 


( Condensed  from  Dr 

W.  R.  Batt's  Table.) 

No. 

Operator  or 
Reporter. 

Form  of 
operation. 

Besult. 

Reference. 

1 

Bryant, 

Amussat. 

Died. 

Med.  Times  and  Gazette,  1868. 

2 

Id. 

(( 

Recovered. 

Ibid.,  1872. 

3 

Id. 

" 

Trans.  Clin.  Soc.  Lend.,  vol.  v. 

4 

Id. 

(( 

Med.  Times  and  Gazette,  1869. 

5 

Id. 

(( 

Manual  for  the  Practice  of  Surgery. 

6 

Curling, 

11 

Med.-Chir.  Transactions,  vol.  xtxv. 

7 

Daguesceau, 

Littre. 

Med.  Times  and  Gazette,  1844. 

8 

Desgranges, 

Not  stated. 

Tiingel,  op.  cit. 

9 

Elder, 

Amussat. 

Lancet,  vol.  i.,  1883. 

10 

Hakes, 

Not  stated. 

Schmidt's  Jahrbucher,  1870. 

11 

Heath, 

Amussat. 

Van  Erckelens,  loc.  cit. 

12 

Id. 

ti 

Med.  Times  and  Gazette,  1873. 

13 

Holmes, 

it 

Lancet,  1867. 

14 

Kuster, 

(( 

Op.  cit. 

15 

Mason, 

.  ti 

Am.  Journ.  Med.  Sciences,  N.  S.,  vol. 

Ivi. 

16 

Maunder, 

li 

Med.  Times  and  Gazette,  1869. 

17 

Id. 

" 

Brit.  Med.  Journal,  1869. 

18 

TiflFany, 

ti 

Am.  Journ.  Med.  Sciences,  N.  S.,  voL 

Ixxiv. 

19 

Tiingel, 

a 

Died. 

Archiv  f.  klin.  Chirurgie,  Bd.  i. 

20 

Weir, 

it 

Recovered. 

New  York  Medical  Journal,  vol.  xxv. 

'  Mr.  Reeves's  total  experience  in  colotomy  embraces  53 
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Table  XII. — Showing  Results  of  52  Cases  op  Colotomy  for  Imperforate 

Rectum. 

(Condensed  from  Dr.  W.  R.  Batfs  Table.) 


Mo. 

Operator  or 
Reporter, 

Form  of 
operation. 

Result. 

Refereuce. 

Ainussat, 

Amussat. 

Recovered. 

Schmidt's  Jahrbucher,  Bd.  iii. 

2 

Id. 

(( 

Died. 

Ibid. 

3 

Id. 

t( 

Recovered. 

Ibid. 

4 

Id.    ■ 

(( 

ti 

Oesterr.  med.  Wochensohrift,  1842. 

5 

Ayres, 

<( 

it 

New  York  Journ.  of  Med.,  3d  S.,  vol.  ii. 

6 

Baker, 

(( 

it 

Trans.  Clin.  Soc.  Lend.,  vol.  xii. 

7 

Bizet, 

Littre. 

Died. 

Tiingel,  op.  cit. 

8 

Id. 

(( 

Recovered. 

Ibid. 

9 

Bougon, 

Amussat. 

Died. 

Lancette  Fran^aise,  D6o.  1828. 

10 

Bryant, 

Callisen. 

Recovered. 

Schmidt's  Jahrbucher,  Bd.  iii. 

11 

Busch, 

Littre. 

(( 

Van  Erckelens,  loc.  cit. 

12 

Croasdale, 

Amussat. 

Died. 

Personal  communication. 

13 

Curling, 

t< 

(( 

Lancet,  vol.  i.,  1857. 

14 

Id. 

Callisen. 

(( 

Med.-Chir.  Trans.,  vol.  xliii. 

15 

Id. 

ti 

(( 

Ibid. 

16 

Desault, 

Littre. 

(( 

Tiingel,  op.  cit. 

17 

Dorrington, 

Amussat. 

ti 

Provino.  Med.  and  Surg.  Journal,  1850. 

18 

Dubois, 

Littre. 

li 

Tiingel,  op.  cit. 

19 

Dupuytren, 

n 

It 

Lecjons  Orales,  t.  iii. 

20 

Duret, 

(,( 

Recovered. 

Schmidt's  Jahrbucher,  Bd.  iii. 

21 

Id. 

n 

Died. 

Tiingel,  op.  cit. 

22 

Elljington, 

Amussat. 

(( 

Brit.  Med.  Journal,  vol.  ii.,  1878. 

23 

Freer, 

Littre. 

Recovered. 

Lond.  Med.  and  Phys.  Journal,  vol.  xlv. 

24 

Grardiner, 

tt 

ii 

Canada  Med.  and  Surg.  Journal,  1876. 

25 

Goyrand, 

(( 

ti 

Schmidt's  Jahrbucher,  Bd.  iii. 

26 

Green, 

(( 

11 

Ibid. 

27 

Guersant, 

Callisen. 

Died. 

Ibid. 

28 

Hasse, 

Littre. 

Recovered. 

Tiingel,  op.  cit. 

29 

Jacobi, 

(< 

Died. 

Am.  Journ.  Obstetrics,  vol.  viii. 

30 

Johnson, 

It 

It 

Schmidt's  Jahrbucher,  Bd.  iii. 

31 

Klewitz, 

tt 

Recovered. 

Tiingel,  op.  cit. 

32 

Legris, 

tt 

Died. 

Ibid. 

33 

Leuoir, 

<( 

(( 

Schmidt's  Jahrbucher,  Bd.  iii. 

34 

Lepestre, 

(( 

Recovered. 

Ibid. 

35 

Leslie  and 
Pennell, 

Callisen. 

Died. 

Ibid. 

36 

Miriel, 

Littre. 

Recovered. 

Tiingel,  op.  cit. 

37 

Id. 

(( 

(( 

Ibid. 

38 

Id. 

" 

ti 

Ibid. 

39 

Oavrard, 

t( 

Undeterm'd. 

Ibid. 

40 

Post, 

Amussat. 

Recovered. 

Amer.  Journ.  Obstet.,  vol.  viii. 

41 

Ranke, 

Littre. 

Died. 

Jahrbuch.  f.  Kiuderheilkunde,  Bd.  ix. 

42 

Id. 

(( 

Recovered. 

Ibid. 

43 

Rocliard, 

tt 

Died. 

Schmidt's  Jahrbucher,  Bd.  iii.     Nachtrag. 

44 

Roux, 

Not  stated. 

(( 

Van  Erckelens,  loc.  cit. 

45 

Id. 

Littre. 

<( 

Gazette  des  Hflpitaux,  1841. 

46 

Serraud, 

It 

Recovered. 

Tiingel,  op.  cit. 

47 

Soheok, 

t( 

Died. 

Van  Erckelens,  loc.  cit. 

48 

Scblagentweit 

tt 

t( 

Tiingel,  op.  cit. 

49 

Textor, 

tt 

It 

Krit.  Repert.  f.  d.  ges.  Heilk.,  Bd.  xx. 

50 

Ttingel, 

n 

Recovered. 

Op.  cit. 

51 

Id. 

a 

(( 

Ibid. 

52 

Volsin, 

It 

Died. 

Rec.  Period,  de  la  Soc.  de  M6d.  de  Paris,  t. 

xxi. 
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Table  XIII. — Showing  the  Results  of  40  Cases  of  Colotomt  for 
"  Obstruction  of  the  Bowel." 

{Condensed  from  Dr.  W.  R.  Batt's  Table.) 


So. 

Operator  or 
Eeporter. 

Form  of 
operation. 

Result. 

Eeference. 

1 

Amussat, 

Amussat. 

Recovered. 

Oesterr.  med.  Wochenschrift,  1842. 

2 

Avery, 

(( 

Undeterm'd. 

Trans.  Path.  Soo.  Lond.,  vol.  iv. 

3 

Bandens, 

t( 

Died. 

Gaz.  des  Hopitaux,  1842. 

4 

Bell, 

Littre. 

tt 

Lancet,  vol.  i.,  1876. 

5 

Bott, 

Amussat. 

Recovered. 

Brit.  Med.  Journal,  1870. 

6 

Bramwell, 

Littre. 

Died. 

Glasgow  Med.  Journal,  1872. 

7 

Bryant, 

Amussat. 

(< 

Lancet,  vol.  ii.,  1875. 

8 

Id. 

li 

tt 

Med.  Times  and  Gazette,  1872. 

9 

Id. 

ti 

Recovered. 

Ibid. 

10 

Busch, 

Littre. 

Died. 

Van  Erckelens,  loo.  cit. 

11 

Clement, 

Amussat. 

Recovered. 

Med.-Chir.  Transactions,  vol.  xxxv. 

12 

Id. 

ti 

tt 

Ibid. 

13 

Danzel, 

Littre. 

Died. 

Archiv  f.  d.  ges.  Medicin,  Bd.  ix. 

14 

Dolbeau, 

Not  stated. 

(( 

Progres  Mgdical,  1876. 

15 

Donand, 

Littre. 

" 

Bordeaux  Mgdical,  1872. 

16 

Gay, 

Amussat. 

(( 

Trans.  Path.  Soc.  J/ond.,  vol.  v. 

17 

Holmer, 

Littre. 

Kecovered. 

Nord.  med.  Arkiv,  Bd.  vi. 

18 

Holmes, 

Amussat. 

(t 

Med.-Chir.  Transactions,  vol.  xlix. 

19 

Hunter, 

It 

Died. 

Oppenheim's  Zeitschrift,  Bd.  xli. 

20 

Jobert, 

It 

i( 

Lancet,  vol.  i.,  1857. 

21 

Jordan, 

tt 

Recovered. 

Ibid.,  vol.  ii.,  1874. 

22 

Leijer, 

Littre. 

Died. 

Hygiea,  1872. 

23 

Lewis, 

Amussat. 

Recovered. 

Schmidt's  Jahrbucher,  1874. 

24 

Id. 

it 

It 

Mason,  Am.  Journ.  Med.  Sci.,  N.  S., 

vol.  Ixvi. 

25 

Mackenzie, 

It 

Died. 

Med.  Times  and  Gazette,  1877. 

26 

Manlove, 

Fine. 

Recovered. 

Van  Erckelens,  loc.  cit. 

27 

Maunder, 

Littre. 

<( 

Trans.  Clin.  Soc.  Lond.,  vol.  ix. 

28 

Id. 

Amussat. 

Died. 

Lancet,  vol.  ii.,  1877. 

29 

Maurice, 

(( 

Recovered. 

Ibid.,  vol.  ii.,  1883. 

30 

Nelaton, 

Littre. 

Died. 

Canstatt's  Jahresbericht,  1857. 

31 

Packard, 

Amussat. 

Recovered.  ' 

Am.  Journ.  Med.  Sciences,  1874. 

32 

Phillip, 

Not  stated. 

Died. 

Tiingel,  op.  cit. 

33 

Pugliese, 

Littre. 

Recovered. 

Lyon  Mgdical,  1874. 

34 

Richet, 

(t 

Died. 

De  I'Opportunite  de  I'Anus  Artificiel 

etc. 

35 

Savory, 

Amussat. 

Recovered. 

Lancet,  1871. 

36 

Steele, 

a 

tt 

Med.  Times  and  Gazette,  1872. 

37 

Thaden, 

Fine. 

It 

Archiv  f.  klin.  Chirurgle,  Bd.  iv. 

38 

Thomas, 

It 

:t 

Gazette  des  H6pitaux,  1869. 

39 

Tiffany, 

Amussat. 

Died. 

Am.  Journ.  Med.  Sciences,  N.  S.,  vol. 

Ixxiv. 

40 

Wheelhouse, 

(( 

Undeterm'd. 

Brit.  Med.  Journal,  1870. 

Table  XIV. — Showing  the  Results  of  4  Cases  of  Colotomy  for 
Ulceration  of  the  Bowel. 

(Condensed  from  Dr.  W.  R.  Batt's  Table.) 


Ho. 

Operator  or 
Eeporter. 

Form  of 
operation. 

Eesult. 

Eeference. 

1 
2 
3 
4 

Allingham, 
Amussat, 
Feuwick, 
Heath, 

Amussat. 

tt 
tt 

Recovered. 

Died. 
Recovered. 

St.  Thomas's  Hosp.  Reports,  N.  S.,  vol.  i. 
Lond.  Med.  Gazette,  3d  S.,  vol.  ix. 
Canada  Med.  and  Surg.  Journal,  1877. 
Med.  Times  and  Gazette,  1874. 
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Table  XV. — Showing  the  Results  of  72  Cases  of  Oolotomy  for 
Stricture  of  the  Bowel. 

(^Condensed  from  Dr.  W.  R.  Bait's  Table.) 


No. 

Operator  or 

Form  of 

Result. 

Heporler. 

operatioa. 

1 

Allingliam, 

Amussat. 

Recovered. 

2 

Id. 

(( 

ti 

3 

Id. 

(( 

tt 

4 

Id. 

l( 

tt 

5 

Avery, 

ti 

Died. 

6 

Bahnsen, 

(( 

Recovered. 

7 

Barwell, 

(t 

Died. 

8 

Benliam, 

Not  stated. 

Recovered. 

9 

Blaker, 

Amussat. 

ti 

10 

Briddon, 

a 

ii 

11 

Id. 

It 

Died. 

12 

Bridge, 

" 

Recovered. 

13 

Bryant, 

It 

<t 

14 

Id. 

ti 

Died. 

15 

Id. 

(C 

Recovered. 

16 

Id. 

(( 

(C 

17 

Coiiper, 

11 

Died. 

18 

Critohett, 

n 

(t 

19 

Crompton, 

ft 

ti 

20 

Curling, 

11 

Recovered. 

21 

Id. 

tt 

Died. 

22 

Elder. 

it 

Recovered. 

23 

Id.' 

*' 

it 

24 

Evans, 

ti 

ti 

25 

Fenwick, 

it 

Died. 

26 

Field, 

tt 

Recovered. 

27 

Foote, 

if                 \ 

ti 

28 

Freer, 

Littre. 

Died. 

29 

Heath, 

Amussat. 

Recovered. 

30 

Id. 

it 

ti 

31 

Id. 

tt 

tt 

32 

Id. 

it 

Died. 

33 

Henry, 

tt 

(( 

34 

Hilton, 

It 

Recovered. 

35 

Id. 

Call  is  en. 

it 

36 

Holmer, 

Littre. 

Died. 

37 

Id. 

it 

ti 

38 

Holthouse, 

Amussat. 

" 

39 

Howe, 

tt 

Recovered. 

40 

Hulke, 

ti 

Died. 

41 

Jessop, 

ti 

Recovered. 

42 

Keywortji, 

It 

Died. 

43 

Lane, 

Littre. 

(( 

44 

Luke, 

ti 

Recovered. 

45 

Martland, 

It 

tt 

46 

Mason, 

Amussat. 

tt 

47 

Id. 

It 

tt 

48 

Id. 

it 

Died. 

49 

Id. 

ti 

ti 

50 

Maunder, 

tt 

Recovered. 

51 

Id. 

ti 

tt 

52 

Id. 

It 

Died. 

53 

Id. 

tt 

Recovered. 

54 

N61aton, 

Littre, 

Died. 

55 

Packard, 

Amussat. 

ti 

56 

Pearse, 

a 

Recovered. 

57 

Pennell, 

tt 

it 

58 

Pring, 

Littre. 

a 

59 

Id. 

tt 

ti 

60 

Reeves, 

Amussat. 

tt 

61 

Sands, 

(( 

*: 

62 

Savory, 

tt 

Died. 

Refereiice. 


Schmidt's  Jahrbuoher,  1874. 
St.  Thomas's  Hosp.  Reports,  N.  S.  vol.  i. 
•     Ibid. 

Ibid. 
Trans.  Path.  Soo.  Lond.,  vol.  iii. 
Virginia  Med.  Monthly,  1876. 
Trans.  Clin.  Soc.  Loud.,  vol.  xii. 
Brit.  Med.  Journal,  vol.  ii.,  1876. 
Lancet,  vol.  i.,  1881. 
Medical  Record,  1878. 

Ibid. 
Archives  of  Dermatology,  vol.  ii. 
Med.  Times  aud  Gazette,  1872. 
Lancet,  vol.  i.,  1860. 
Brit,  and  For.  Med.  Chir.  Rev.,  1869. 
Lancet,  vol.  i.,  1874. 
Brit.  Med.  Journal,  1869. 
Lond.  Hosp.  Reports,  vol.  ii. 
Tungel,  op.  cit. 
Lond.  Hosp.  Reports,  vol.  iv. 

Ibid. 
Lancet,  vol.  i.,  1883. 

Ibid. 
Med. -Chir.  Trans.,  vol.  xxviii. 
Canada  Med.  and  Surg.  Journal,  1877. 
Med.-Chir.  Trans.,  vol.  xxxiii. 
Lancet,  vol.  ii.,  1874. 
Lond.  Med.  and  Phys.  Journal,  1821. 
Brit.  Med.  Journal,  1872. 

Ibid. 

Ibid. 
Schmidt's  Jahrbuoher,  1874. 
Brit,  and  For.  Medioo-Chirurg.  Review,  1856. 
Guy's  Hosp.  Reports,  1868. 
Med.-Chir.  Trans.,  vol.  xxxv. 
Nord.  med.  Arkiv,  Bd.  vi. 

Ibid. 
Med.  Times  and  Gazette,  1858. 
New  York  Med.  Journal,  vol.  xxi. 
Lancet,  vol.  ii.,  1872. 

Ibid. 
Med.-Chir.  Trans.,  vol.  xxxv. 
Brit.  Med.  Journal,  1858. 
Med.-Chir.  Trans.,  vol.  xxxiv. 
Edinb.  Med.  and  Surg.  Journal,  vol.  xxlv. 
Am.  Journ.  Med.  Sciences,  N.  S.,  vol.  Ixvi. 

Ibid. 

Ibid. 

Ibid. 
Med.  Times  and  Gazette,  1869. 

Ibid. 

Ibid.,  1872. 

Ibid. 
Canstatt's  Jahresbericht,  1857. 
Personal  communication. 
Lancet,  vol.  ii.,  1873. 
Med.-Chir.  Trans.,  vol.  xxxiii. 
Schmidt's  Jahrbuoher,  1834. 
Lond.  Med.  and  Phys.  Journal,  1821. 
Med.  Times  and  Gazette,  vol.  i.,  1878. 
New  York  Med.  Journal,  1865. 
Lancet,  1871. 
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Table  XY .—Concluded. 


Wo. 

Operator  or 
Keporter. 

Form  of 
operation. 

Kesiilt. 

Refereace. 

63 

Simon, 

Amussat. 

Died. 

Tiingel,  op.  cit. 

64 

Smith, 

(( 

Recovered. 

Boston  Med.  and  Surg.  Journal,  "91.  oviil. 

65 

Solly, 

(( 

(( 

Lancet,  vol.  i.,  1856. 

66 

Id. 

(( 

u 

Ibid.,  1857. 

67 

Teale, 

it 

Died.    . 

Med.-Chir.  Trans.,  vol.  xxxv.           , 

68 

Thompson, 

Not  stated. 

(t 

Lancet,  vol.  i.,  1859. 

69 

Id. 

Amussat, 

{( 

Med.  Times  and  Gazette,  vol.  i.,  1877. 

70 

Trevor, 

ti 

it 

Lancet,  vol.  ii.,  1867. 

71 

Verneuil, 

Littre. 

'« 

Med.  Times  and  Gazette,  1869. 

72 

Weir, 

Amussat. 

(< 

New  York  Med.  Journal,  vol.  xxi. 

Table  XVI. — Showing  the  Results  of  9  Cases  of  Colotomy  for 
Various  Lesions. 

{Condensed  from  Dr.  W.  R.  Bait's  Table.) 


No. 

Operator  or 
Reporter. 

Nature  of  case. 

Form  of 
operation. 

Result. 

Reference. 

1 

Amussat, 

Iliac 

Amussat. 

Recovered. 

Gazette  des  Hfipitaux,  1842. 

2 

Druitt, 

phlegmon. 

Obliteration 

of  bowel. 

(( 

Died. 

Lancet,  vol.  i.,  1860. 

3 

Hulke, 

Contraction 
of  bowel 
after  dys- 

a 

It 

Med.  Times  and  Gazette,  vol.  i., 

1879. 

4 

Kundsen, 

entery. 
Hernia  and 

Not  stated. 

Recovered. 

Van  Erckelens,  loc.  cit. 

5 

Maisouneuve, 

gangrene. 
Hernia  and 

ti 

it 

Archives  Gen.  de  Medeoine,  4e  S. 

6 

Nicaise, 

gangrene. 
Intestinal 
cicatrix. 

Littre. 

Died. 

t.  vi. 
Gazette  Med.  de  Paris,  1875. 

7 

Thaden, 

Intussuscep- 
tion. 

u 

it 

Archiv  f.  klin.  Chirurgie,  1862. 

8 

Tiingel, 

Volvulus. 

it 

Recovered. 

Ibid.,  1861. 

9 

Weber, 

Hemorrhoids. 

Amussat. 

it 

Personal  communication. 

An  analysis  of  these  tables  shows  that  of  the  whole  351  cases,  133  endfed 
fatally,  a  mortality  in  determined  cases  of  37.9  per  cent.  The  most  favorable 
cases  are  those  of  intestinal  fistula,  of  which  only  10  per  cent,  end  in  death, 
and  the  least  favorable  those  of  imperforate  rectum,  of  which  more  than  half 
(52.9  per  cent.)  prove  fatal.  As  regards'the  form  of  operation,  it  may  be  said, 
in  general  terms,  that  more  than  one-third  die  after  colotomy  ])y  Amussat's 
or  Callisen's  method,'  and  more  than  one-half  when  Littre's  plan  is  adopted. 
These  points  may  be  conveniently  seen  in  the  annexed  summaries: — 


'  Callisen's  differs  from  Amussat's  operation  merely  in  the  fact  that  the  external  incision  is 
longitudinal  instead  of  transverse. 
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Analysis  of  351  Cases  op  Colotomy  EMtoAOED  in  Table^  X. — XVI. 


Nature  of  affection. 


Cancer  of  bowel 
Intestinal  fistula 
Imperforate  rectum . 
"Obstruction  of  the  bowel' 
Ulceration  of  the  bowel    . 
Stricture  of  the  bowel 
Various  lesions 


Aggregates 


Cases. 


154 
20 
52 
40 

4 
72 

9 


351 


Result  not 
ascertained. 


Recovered. 


104 
18 
24 
19 

3 
41 

5 


214 


Died. 


49 
2 

27 
19 

1 
31 

4 


133 


Mortality 

per  cent,  of 

terminated 

cases. 


32.0 
10.0 
52.9 
50.0 
25.0 
43.1 
44.4 


37.9 


Form  of  operation. 

Cases. 

Kesult  not 
ascertained. 

Recovered. 

Died. 

Mortality 

per  cent,  of 

terminated 

cases. 

Amussat 

244 

2 

164 

78 

32.2 

Littre 

82 

1 

38 

43 

53.1 

Callisen 

10 

1 

2 

7 

77.7 

Fine 

4 

4 

•  >• 

0.0 

Not  stated 

11 

6 

5 

45.4 

Aggregates 

351 

4 

214 

133 

37.9 

Enterectomy,  or  resection  of  a  segment  of  the  small  intestine,  has  usually 
been  performed  in  cases  of  gangrene  of  the  bowel  following  strangulated 
hernia,  or  in  those  of  fecal  fistula ;  but  it  may  also  be  properly  performed, 
subsequent  to  laparotomy  (when  it  is  called  laparo-entereetomy),  in  cases  of 
gangrene,  certain  eases  of  intestinal  stricture  and  tumor,  occlusion  of  the 
bowel  by  inseparable  adhesions,  volvulus,  and  irreducible,  chronic  intussus- 
ception. It  is,  of  course,  a  more  dangerous  operation  than  laparo-enterotomy ; 
but,  on  the  other  hand,  oft'ers,  as  that  does  not,  a  prospect  of  perfect  and 
permanent  cure.  The  operations  of  enterectomy  and  laparo-enterectomy  may 
each  be  done  in  two  ways :  (1)  the  diseased  portion  of  bowel  may  be  simply 
cut  away,  and  the  ends  attached  to  the  external  wound  so  as  to  form  an  arti- 
ficial anus  ;  (2)  after  resecting  the  diseased  segment,  the  ends  may  be  approx- 
imated with  sutures  and  the  gut  returned  into  the  abdominal  cavity.  The 
latter  plan  is  the  proper  one  in  cases  of  fecal  fistula,  and  in  some  cases  of 
obstruction  very  high  up  in  the  small  intestine,  as  in  the  duodenum,  where 
the  establishment  of  an  artificial  anus  would  very  much  interfere  with  the 
patient's  nutrition ;  but  in  all  ordinary  cases  of  intestinal  obstruction,  as  in 
gangrene  after  strangulated  hejrnia,  it  is  safest  at  first  to  make  an  artificial 
anus,  land  on  a  subsequent  occasion,  if  necessary,  to  attempt  to  restore  the 
continuity  of  the  intestine.  In  cases  of  hernia  and  fecal  fistula,  the  operation 
is  performed  at  the  seat  of  disease ;  in  other  cases  it  is  better,  as  a  rule,  to 
make  the  incision  in  the  course  of  the  linea  alba,  and  endeavor  to  bring  the 
affected  bowel  to  the  median  line,  where,  after  resection,  its  ends  can  be  most 
conveniently  fastened  ;  but  if  this  cannot  be  done,  a  second  incision  must  be 
made  directly  over  the  obstructed  part. 

It  is  often  of  the  greatest  importance,  in  this  operation,  to  prevent  the 
extravasation  of  blood  and  fecal  matter  into  the  abdomen  ;  hence,  as  soon  as 
the  diseased  portion  of  bowel  is  exposed,  it  should  be  well  drawn  out,  and 
the  external  wound  either  closed  as  far  as  possible,  or  filled  with  soft  sponges 
80  as  to  cut  off  all  communication  with  the  parts  within.     Several  surgeons. 
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including  M.  Rydygier,  Mr.  Treves,  and  Mr.  Gibson,  of  Manchester,  have 
devised  ingenious  clamps  for  temporarily  compressing  the  gut,  and  thus  pre- 
venting the  escape  of  its  contents.  The  section  of  the  bowel  is  best  made 
•with  scissors,  a  portion  of  healthy  bowel  being  left  between  the  cut  and  the 
clamp,  so  as  to  allow  space  for  the  adjustment  of  the  sutures.  A  triangular 
piece  of  the  mesentery  should  also  be  excised,  the  base  of  the  triangle  cor- 
responding to  the  extent  of  the  resected  intestine,  and  the  wound  being  closed 
with  fine  sutures.  The  clamps  are  then  cautiously  removed,  first  from  the 
lower  and  afterwards  from  the  upper  end,  and  the  parts  are  attached  to  the 
external  wound  by  numerous  stitches. 

When  an  attempt  is  made  to  restore  the  continuity  of  the  gut,  either  as  a 
primary  or  secondary  procedure,  the  clamps,  carefully  adjusted,  are  fastened 
together  so  as  to  approximate  the  cut  ends  of  bowel,  and  these,  having  been 
freshened,  if  necessary,  are  then  secured  to  each  other  by  two  rows  of  sutures, 
one  bringing  together  the  edges  of  mucous  membrane,  and  buried  in  the 
tissues  of  the  gut,  and  the  other  applied  through  the  serous  and  muscular 
coats,  as  in  Lembert's  method.'  Mr.  Treves  justly  condemns  Grussenbauer's 
suture  as  needlessly  complicated.  In  order  to  facilitate  the  introduction  of 
the  stitches,  cylinders  of  dough,  decalcified  bone,  etc.,  have  been  introduced 
into  the  bowel,  but  are  objectionable  as  exposing  to  the  risk  of  at  lea^t  tem- 
porary obstruction ;  if  any  guide  is  needed,  a  bag  of  thin  India-rubber  may 
be  used,  as  suggested  by  Treves,  being  inflated  after  its  introduction,  and 
Being  allowed  to  collapse  again,  and  withdrawn,  before  adjusting  the  last 
suture.  The  operation  is  completed  by  returning  the  sewed-up  bowel  into 
the  abdomen,  and  closing  the  external  wound. 

Colectomy,  a  resection  of  a  portion  of  the  large  intestine,  is  less  often 
practised  than  enterectomy;  and  indeed  can  seldom  be  recommended  except 
in  certain  cases  of  malignant  stricture  of  the  colon,  or  of  fecal  fistula,  or 
what  Mr.  Morris  calls  "  false  anus,"  of  this  part.^  In  cases  of  this  kind  the 
place  of  incision  is,  of  course,  determined  by  that  of  the  fistula,  but  under 
other  circumstances  colectomy  is,  as  a  rule,  best  effected  through  an  incision 
in  the  lumbar  region,  as  in  lumbar  colotomy,  the  bowel  being  drawn  out  and 
dealt  with  in  the  manner,  and  with  the  precautions,  described  in  speakihg  of 
enterectomy.  Nicolaj'sen  has  reported  a  successful  case  of  colectomy  per- 
formed through  the  rectum. 

The  statistics  of  these  operations,  enterectomy  and  colectomy,  have  been  made 
a  subject  of  special  study  by  Madelung,*  Rydygier,*  lieichel,"  and  Makins.* 

To  the  histories  tabulated  by  these  writers  I  have  been  able  to  add  a  num- 
ber of  others,  and  the  following  table  contains  references  to  186  cases,  a  larger 
series  than  has  yet  been  collected : — 

'  See  Fig.  1123.  Vol.  V.  p.  989,  supra.  2  See  Vol.  V.  page  985,  supra. 

3  Archiv  f.  klin.  Cliirurgie,  Bd.  xxvii.  S.  277. 

••  Berliner  klin.  Woohenschrift,  18  Jahrgang,  Nos.  41-43. 

5  Deutsche  Zeitschrift  f.  Chirurgie,  Bd.  xix.  S.  230. 

^  St.  Thomas's  Hosp.  Reports,  N.  S.,  vol.  xiii.  p   181. 
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Table  XVII. — Cases  of  Resection  with  or  without  Suture  op  the  Intestine. 
(Enterbctomy  and  Colectomy.) 


Operator. 

Besult. 

Albert, 

Recovered. 

Aman, 

Died. 

Ambrosi, 

(( 

Amitesarove, 

Recovered. 

Banks, 

(' 

Bardeleben, 

ied. 

Id. 

(t 

Id. 

t( 

Bardenheuer, 

Recovered. 

Id. 

Died. 

Barton, 

1( 

Faudens, 

t( 

Baum, 

(( 

Id. 

Recovered. 

Id. 

Died, 

Beebe, 

Recovered. 

Berger, 
Bergmann, 

Died, 

Recovered. 

Billroth, 

(( 

Id. 

(C 

Id. 

(( 

Id. 

<< 

Id. 

** 

Id. 

Died. 

Id. 

tt 

Id. 

Recovered. 

Bouilly, 
Boyer, 
Bryant, 
Bryk, 
Id. 

Died. 

(( 

Recovered. 
Died. 

Byrd, 

Recovered. 

Id. 

it 

Calton, 

ti 

Cherni, 

Undeterm'd. 

Cooper, 
Id. 

Died. 

Cred6, 

Recovered. 

Id. 

(( 

Czerny, 
Id. 

Died. 

Id. 

Recovered. 

Dieffenbaoh, 

(( 

Dittel, 

ti 

DuTerger, 
Esmaroh, 

it 
Died. 

Feld, 

Recovered. 

Fischer, 

Died. 

Id. 

Recovered. 

Id. 

Died. 

Id. 

Recovered. 

Id. 

Died. 

Id. 

Recovered. 

Id. 

(( 

Id. 

c< 

Id. 

Died. 

Id. 

it 

Id. 

t( 

Id. 

Recovered. 

Id. 

ft 

Id. 

a 

Id. 

Died. 

Id. 

(C 

Folker, 

Recovered. 

Wien.  med.  Presse,  1881. 

Hygeia,  Bd.  xliii. 

Indipendente,  tomo  xxxiii. 

Union  Med.,  t.  i.  CarS,oas,  1881. 

Clinical  Notes  on  Two  Years'  Surgical  Work,  etc.,  p.  96. 

Deutsch.  med.  Wochensohrift,  1883. 

Ibid. 

Ibid. 
Die  Drainirung  der  Peritoneal-hohle,  1881. 

Ibid. 
British  Med.  Journal,  Jan.  31,  1885. 
Clinique  des  Plaies  d'Armes  ^  Feu,  1836. 
Centralblatt  f.  Chirurgie,  1879. 
Berlin,  klin.  Woohenschrift,  1881. 
Fortschr.  d.  Med.,  1884. 
Ill,  Medical  Record,  Sept.  22,  1883. 
Bull,  et  Mem.  de  la  Sooi§tfi  de  Chirurgie,  1880. 
Deutsch.  med.  Wochensohrift,  1883. 
Wien.  med.  Woohenschrift,  1879. 

Ibid. 

Ibid.,  1881. 
Archiv  f.  klin.  Chirurgie,  Bd.  xxiv. 
Ibid.,  Bd.  xxvii. 
Wien.  med.  Woohenschrift,  1881. 

Ibid. 
Am.  Jonrn.  Med.  Sciences,  April,  1883. 
Bull,  de  ia  Society  de  Chirurgie,  t.  ix.,  1883. 
Traits  de  Chirurgie. 
Lancet,  May  13,  1882. 
Przeglad  Lekarski,'l881. 

Ibid. 
Medical  Record,  Aug.  5,  1882. 

Ibid. 
Edinb.  Med.  and  Surg.  Journal,  vol.  xil. 
Index  MediouB,  Jan.  1881. 
Anat.  and  Surg.  Treatment  of  Hernia. 

Ibid. 
Archiv  f.  klin.  Chirurgie,  Bd.  xxvii. 

Ibid, 
rl.  klin.  Wochensohrift,  1880. 

Ibid. 

Ibid. 
Caspar's  Woohenschrift,  1836. 
Wiener  med.  Wochensohrift,  1878. 
Mem.  de  I'Acad.  Royale  de  Chirurgie,  t.  iii. 
Verhandl.  d.  Deutsch.  Gesellsch.  f.  Chir.,  Bd.  viii. 
Archiv  f.  klin.  Chirurgie,  Bd.  xxx. 
Deutsche  Zeitschrift  f.  Chirurgie,  Bd.  xix. 

Ibid. 
,       Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 
British  Med.  Journal,  Feb.  7  and  Aug.  15,  1885. 
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No. 

Operator. 

Result. 

Reference. 

65 

Forbes, 

Died. 

Episcopal  Hospital  Records,  1885. 

66 

Fuller, 

Keoovered. 

Medical  Record,  vol.  xxii. 

67 

Id. 

a 

Ibid. 

68 

Gaston, 

ti 

Med.  and  Surg.  Hist.  War  of  Rebellion,  Second  Surgi- 

cal Volume. 

69 

Gentilhomme, 

Undeterm'd. 

Index  Medicus,  April,  1883. 

70 

Grin  don. 

Recovered. 

St.  Louis  Courier  of  Medicine,  1884. 

71 

Gussenbauer, 

It 

Archiv  f.  klin.  Chirurgie,  Bd.  xxvii. 

72 

Id. 

11 

Ibid, 

73 

Id. 

Died. 

Ibid. 

74 

Guyon, 

(t 

Peyrot,  De  I'Intervention  Chirurgicale  dans  I'Obstruc- 

tion  Intestinale,  p.  84. 

75 

Hagedorn, 

Recovered. 

Verhandl.  d.  Deutsch.  Gesellscli.  f.  Chirurgie, 

A880. 

76 

Id. 

(( 

Ibid. 

77 

Hardie, 

(( 

Medical  Chronicle,  January,  1885. 

78 

Heusner, 

Died. 

Deutsch.  med.  Wochenschrift,  1880. 

79 

Hofinoker, 

li 

Wiener  med.  Presse. 

80 

Howse, 

11 

Med.-Chir.  Trans.,  vol.  lix. 

81 

Hueter, 

11 

Deutsch.  Zeitschr.  f.  Chirurgie,  Bd.  ix. 

82 

in, 

Recovered. 

Medical  Record,  Sept.  22,  1883. 

83 

Id. 

Died. 

Ibid. 

84 

Jaffe, 

Recovered. 

Sammlung  klinische  Vortrage,  No.  201. 

85 

Jessop, 

(( 

Brit.  Med.  Journal,  May  2,  1885. 

86 

Id. 

(( 

Ibid. 

87 

Jobert, 

Died. 

Archives  Gen.  de  MSdecine,  1824. 

88 

Id. 

*' 

M6m.  de  I'Acad.  Royale  de  Med.,  t.  xii. 

89 

Jones, 

n 

British  Med.  Journal,  Feb.  7,  1885. 

90 

Julliard, 

Recovered. 

Revue  M6d.  de  la  Suisse  Rom.,  1881. 

91 

Id. 

(4 

Centralbl.  f.  Chirurgie,  1882. 

92 

Id. 

It 

Ibid. 

93 

Kinloch, 

It 

Am.  Journ.  Med.  Sciences,  vol.  liv. 

94 

Kocher, 

It 

Bull,  de  la  See.  Med.  de  la  Suisse  Rom.,  1880. 

95 

Id. 

Died. 

Centralbl.  f.  Chirurgie,  1880. 

96 

Id. 

Recovered. 

Correspondenzbl.  f.  Schweizer  Aerzte,  1878. 

97 

Koeberlg, 

It 

Gazette  Hebdomadaire  de  M6d.,  1881. 

98 

Korzenowski, 

Died. 

Berliner  klin.  Wochenschrift,  1881. 

99 

Kosinski, 

(t 

Ibid. 

100 

Kraussold, 

Recovered. 

Sammlung  klinische  Vortrage,  No.  91. 

101 

Id. 

Died. 

Ibid. 

102 

Kuester, 

(( 

Verhandl.  d.  Deutsch.  Gesellsch.  f.  Chirurgie, 

1879. 

103 

Id. 

t( 

Ibid. 

104 

Id. 

It 

Ibid. 

105 

Id. 

ti 

Archiv  f.  klin.  Chirurgie,  Bd.  xxvii. 

106 

Lartraiiman, 

ft 

Lancet,  Aug.  4,  1883. 

107 

Langenbeok, 

ft 

Archiv  f.  klin.  Chirurgie,  Bd.  xix. 

108 

Lavielle, 

Recovered. 

Journ.  Gfin.  de  M6A.,  de  Chir.  et  de  Phar.,  t.  xliii. 

109 

Leisrink, 

Died. 

Archiv  f.  klin.  Chirurgie,  Bd.  xxviii. 

110 

Liicke, 

(( 

Deutsch.  Zeitschr.  f.  Chirurgie,  Bd.  xii. 

111 

Ludvik, 

Recovered, 

Wiener  med.  Presse,  1880. 

112 

Luzenberg, 

(( 

Gross,  Medical  News,  May  3,  1884. 

113 

MaoDonald, 

ti 

Lancet,  Feb.  9,  1884. 

114 

Madelung, 

It 

Archiv  f.  klin.  Chirurgie,  Bd.  xxvii. 

115 

Id. 

it 

Berliner  klin.  Wochenschrift,  1881. 

116 

Maisonneuve, 

Died. 

Gazette  des  Hopitaux,  1854. 

117 

Id. 

(( 

Ibid. 

118 

Maklns, 

Recovered. 

St.  Thomas's  Hosp.  Reports,  N.  S.,  vol.  xiii. 

119 

Marcy, 

Died. 

Ill,  Medical  Record,  Sept.  22,  1883. 

120 

Marshall, 

(t 

Lancet,  May  6,  1882. 

121 

Martini, 

Recovered.  ■ 

Zeitsohrift  f.  Heilkunde,  1880. 

122 

Maydl, 

i( 

Wien.  med.  Presse,  1883. 

123 

Mensel, 

(C 

Deutsch.  med.  Wochenschrift,  1883 

124 

Id. 

tt 

Ibid. 

125 

Moldenkow  und 
Minin, 

fi 

Centralbl.  f.  Chirurgie,  1881. 

126 

Morisani, 

Died. 

Rivista  Internaz.  di  Med.  et  Chir.,  tomo  i.  pag 
Cooper,  op.  cit. 

.  146. 

127 

Nayler, 

Recovered. 
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No. 

Operator. 

Result. 

Reference. 

128 

Neuhauss, 

Recovered. 

Bull,  et  M6m.  de  la  Soc.  de  Chirurgie,  1880. 

129 

Nicoladoni, 

(( 

Wiener  med.  Blatter,  1879. 

130 

Nioolayseu, 

" 

Nord.  med.  Arkiv,  Bd.  xiv. 

131 

Novaro, 

Died. 

Centralbl.  f.  Chirurgie,  1882. 

132 

Obalinski, 

ii 

Berliner  klin.  Woohenschrift,  1881. 

133 

Id. 

'* 

Ibid. 

134 

Id. 

(( 

Ibid. 

135 

Id. 

'* 

Ibid. 

136 

Perier, 

t( 

Gazette  Mfidicale,  12  F6v.  1881. 

137 

Firogoff, 

Recovered. 

Grundzuge  der  allgem.  Kriegschirurgie,  S.  578,  1864. 

138 

Pitcher, 

(( 

Med.  and  Surg.  Hist.  War  of  Rebellion,  Second  Surg.  Vol. 

139 

Pollard, 

Died. 

Lancet,  March  17,  1883. 

140 

Porter, 

Recovered. 

Boston  Med.  and  Surg.  Journal,  May  15,  1884. 

141 

Id. 

" 

Romans,  ibid.,  July  30,  1885. 

142 

Prati, 

Died. 

Amer.  Practitioner,  Nov.  1883. 

143 

Kamdohr, 

Recovered. 

Hallerus,  Disputat.  Anatom.,  tom.  vi. 

144 

Rehn, 

u 

Med.  News,  March  14,  1885. 

145 

Reybard, 

(C 

Memoire  sur  une  Tumeur  Cancfireuse,  etc. 

146 

Riohter, 

u 

Medical  News,  Sept.  30,  1882. 

147 

Robsoii, 

Died. 

Medical  Record,  August  8  and  22,  1885. 

148 

Roohelt, 

n 

Wiener  med.  Presse,  Bd.  xxiii. 

149 

Roggenbaii, 

Recovered. 

Berliner  klin.  Wochensohr.,  1881. 

150 

Roser, 

Died. 

Centralbl.  f.  Chirurgie,  1881. 

151 

Rydygier, 

Recovered. 

Deutschr.  Zeitschr.  f.  Chirurgie,  Bd.  xv. 

152 

Id. 

Died. 

Berliner  klin.  Woohenschrift,  1881. 

153 

Salen, 

Uiideterm'd. 

Index  Medicus,  March,  1883. 

154 

Sohede, 

Recovered. 

Verhandl.  d.  Deutsch.  Gesellsch.  f.  Chir.,  18Y9. 

155 

Id. 

Died. 

Ibid. 

156 

Id. 

Recovered. 

Ibid. 

157 

Id. 

Died. 

Ibid.,  1878. 

158 

Schinzinger, 

" 

Wiener  med.  Wochensohr.,  1881. 

159 

Id. 

Recovered. 

Ibid. 

160 

Schmid, 

(< 

Hallerus,  Bibliotheca  CLirurgica,  tom.  ii. 

161 

Schonborn, 

Died. 

Deutsch.  Zeitschrift  f.  Chirurgie,  Bd.  viii. 

162 

.  Sooin, 

" 

Centralbl.  f.  Chirurgie,  1881. 

163 

Sutton, 

Recovered. 

Med.  News,  June  16,  1883. 

164 

Tandler, 

Died. 

Archiv  f.  klin.  Chirurgie,  Bd.  xxvii. 

165 

Tauber, 

" 

Verhandl.  d.  Deutsch.  Gesellsch.  f.  Chirurgie,  Bd.  ix. 

166 

Thiersch, 

Recovered. 

Berliner  klin.  Woohenschrift,  1881. 

167 

Id. 

Died. 

Verhandl.  d.  Deutsch,  Gesellsch.  f.  Chirurgie,  1878. 

168 

Id. 

t( 

Beger,  Berlin,  klin.  Wochensohr.,  1882. 

169 

Trelat, 

(( 

Peyrot,  op.  cit. 

170 

Id. 

Undeterm'd. 

Gazette  Medioale,  12  Fev.  1881. 

171 

Id. 

c( 

Ibid. 

172 

Treves, 

Died. 

Lancet,  Dec.  16,  1882. 

173 

True, 

Recovered. 

Lyon  Medicale,  1882. 

.174 

Vermale, 

(( 

Obs.  et  Remarques  de  Chirurgie  Pratique,  1767. 

175 

Viertel, 

it 

Deutsch.  med.  Woohenschrift,  1877. 

176 

Volkmann, 

u 

Kompe,  Aertzliohes  Intelligenzblatt,  1883. 

177 

Wahl, 

Died. 

St.  Petersb.  med.  Woohenschrift,  1879. 

178 

Id. 

u 

British  Med.  Journal,  May  26,  1883. 

179 

Weinlecbner, 

Recovered. 

Wiener  med.  Woohenschrift,  1881. 

180 

Id. 

Undeterm'd. 

Aertzl.  Ber.  der  k.-k.  allg.  Krankenh.  zu  Wien.,  1883. 

181 

Weiss, 

Died. 

Berliner  klin.  Woohenschrift,  1881. 

182 

Id. 

" 

Ibid. 

183 

Wells, 

Undeterm'd. 

British  Medical  Journal,  Nov.  15,  1884. 

184 

Whitehead, 

Died. 

Ibid.,  Jan.  24,  1885. 

185 

Wolfler, 

£1 

Wiener  med.  Woohenschrift,  1881. 

186 

Id. 

Recovered. 

Medical  Record,  May  19,  1883. 

Of  the  186  cases  embraced  in  the  _  preceding  table,  93  are  reported  as  re- 
coveries and  86  as  deaths,  the  result  in  7  not  having  been  ascertained  ;  the 
mortality  of  determined  cases  is  therefore,  according  to  these  figures,  48  per 
cent.     This  corresponds  very  closely  with  the  percentages  given  by  Makins 
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and  Reichel,  the  former  writer  tabulating  94  cases  with  44  deaths,  or  46.8 
per  cent.,  and  the  latter  121  cases  with  58  deaths,  or  47.9  per  cent.  The 
mortality  is  least  in  cases  of  false  anus  (37.8  per  cent.,  Reichel ;  38.4  per  cent., 
Makins),  and  increases  progressively  to  40  per  cent,  in  cases  of  injury  to  the 
bowel,  50  per  cent,  in  cases  of  intestinal  cancer,  52  per  cent.  (51.8  per  cent., 
Reichel ;  52.7  per  cent.,  Makins)  in  cases  of  gangrene  following  hernia,  and 
75  per  cent,  in  cases  of  intestinal  occlusion.  Even,  however,  in  the  most 
favorable  cases — those  of  false  anus — the  operation  is  a  much  graver  one  than 
that  of  Dupuytren'  (use  of  the  enterotome),  83  examples  of  which,  collected" 
by  Heiroann,  gave  50  complete  and  26  partial  successes,  and  only  7  deaths 
(8.4  per  cent.). 

■  See  Vol.  v.,  page  983,  supra. 
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Anatomy  and  Physiology  of  the  Rectum. 

The  last  portion  of  the  intestinal  canal,  the  rectum,  measures  from  its 
commencement  at  the  left  sacro-iliac  synchondrosis  to  its  termination  at  the 
anus,  from  six  to  eight  inches  in  the  adult.  The  name  rectum  has  but  partial 
justification,  and  that  only  in  comparison  with  the  great  bulk  of  the  intes- 
tinal tract ;  for  this  tube  is  anything  but  straight,  having  antero-posteriorly 
two  well-marked  curves,  an  upper,  which  follows  precisely  the  curve  of  the 
sacrum  and  coccyx,  and  a  lower,  which  commences  at  the  tip  of  the  coccyx, 
with  its  convexity  forwards,  and  terminates  about  an  inch  from  it  at  the 
small  orifice  known  as  the  anus. 

Besides  these  antero-posterior  curves,  a  lateral  one,  from  left  to  right,  is 
usually  described,  beginning  at  the  left  sacro-iliac  synchondrosis,  and  termin- 
ating at  the  third  sacral  vertebra.  But  from  observations  iu  the  post-mortem 
room  I  am  inclined  to  think  that  no  hard  and  fast  line  can  be  drawn  about 
this'  lateral  curve.  The  meso-rectum  gives  the  first  part  of  the  rectum  great 
play,  and  as  often  as  not,  on  opening  a  body,  what  corresponds  to  the  com- 
mencement of  the  rectum  is  found  close  to  the  right  instead  of  the  left 
synchondrosis.  About  an  inch  and  a  half  from  the  orifice  of  the  anus,  which 
distance  is  occupied  by  the  internal  sphincter,  a  dilatation  occurs  in  the  lumen 
of  the  gut,  and  in  those  sufii'ering  from  chronic  constipation  this  may  assume 
enormous  dimensions.  I  have  myself  found  an  impaction  of  feces  lodged  in 
this  part,  the  size  of  a  foetal  head. 

The  structure  of  the  rectum  diifers  in  some  respects  from  that  of  the  large 
intestine  generally. 

Muscular  Coat. — This  is  much  thicker  than  in  other  parts  of  the  bowel, 
for  in  defecation  the  expulsion  of  feces  is  greatly  dependent  on  its  action. 
As  throughout  the  remainder  of  the  intestinal  tract,  it  consists  of  two  layers — 
an  external  longitudinal,  and  an  internal  circular.  The  former  of  these,  how- 
ever, is  pretty  evenly  distributed  around  the  gut,  and  is  not  collected  into  three 
bundles,  as  in  the  colon.  On  the  anterior  surface  of  the  bowel  the  fibres  are 
found  lying  thicker  and  closer  than  elsewhere.  The  termination  of  these  lon- 
gitudinal fibres  is  interesting.  Some  of  them,  according  to  Dr.  Garson,  pass 
from  the  rectum  to  the  bladder,  immediately  beneath  the  peritoneum.  The 
remainder  are  continued  to  the  lower  margin  of  the  internal  sphincter,  where 
some,  according  to  Dr.  Horner,  who  wrote  in  1826,  turn  under  this  margin, 
between  it  and  the  external  sphincter,  and  then  extend  upwards  for  an  inch 
or  two  in  contact  with  the  mucous  membrane,  into  which  they  are  finally 
inserted.     I  must  confess  that  I  have  not  succeeded  in  proving  to  raj  own 

(93) 
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satisfaction  this  terminal  arrangement  of  fibres,  although  I  have  examined 
many  rectums  for  that  purpose.  Other  fib,res  are  said  to  pass  between  the 
bundles  of  the  external  sphincter,  and  to  be  inserted  into  the  subcutaneous 
connective  tissue  around  the  anus ;  while  still  a  third  set  pass  backwards 
towards  the  coccyx,  into  the  anterior  surface  of  which  they  are  inserted  by 
means  of  a  very  thin  tendon.  We  now  come  to  the  circular  fibres.  Of  these 
there  is  little  to  be  said,  except  that,  like  the  longitudinal,  they  are  far  better 
represented  in  the  rectum  than  elsewhere  throughout  the  intestinal  tract.  At 
the  terminal  inch  and  a  half  of  the  bowel  they  are  collected  iu  great  numerical 
force,  and  constitute  the  internal  sphinctei'.  I  have  often  observed  how  this 
muscle  varies  in  different  individuals,  both  in  extent  and  power,  while  dilating 
it  previous  to  operating  on  internal  hemorrhoids.  In  some  it  readily  yields 
after  a  moment's  efibri,,  •while  in  others  I  have  to  use  my  whole  strength  for 
a  considerable  time.  The  explanation  probablj'  is,  that,  in  the  latter  cases,  the 
muscle  has  been  subjected  to  frequent  contractions  in  consequence  of  the  pre- 
sence of  a  fissure  or  an  ulcer  of  the  anus,  which  has  produced  an  increase  iu  its 
strength,  and  possibly  in  its  bulk.  A  third  sphincter  has  been  described  by 
O'Beirne,  as  situated  high  up,  near  the  sigmoid  flexure.  Ifelaton,  too,  has 
•described  a  partial  sphincter  two  and  a  half  inches  from  the  anal  orifice.  I 
must  say  that  I  myself  do  not  believe  in  the  existence  of  either  the  one  or  the 
•other  of  these  additional  sphincters,  except  as  an  occasional,  and,  in  my  expe- 
rience, an  exceedingly  rare,  anatomical  curiosity. 

The  submucous  connective  tissue  of  the  rectum  is  abundant,  especially 
at  its  lower  part,  where  it  forms  the  nidus  in  which  the  rectal  vessels  ramify 
after  having  made  their  way  through  the  muscular  coat,  as  will  be  described 
hereafter.  Strong  septa  pass  between  the  bundles  of  muScular  fibres,  which 
form  a  kind  of  framework  for  them,  to  the  fibrous  stroma  of  the  fat  surround- 
ing the  rectum. 

The  mucous  membrane  lining  the  rectum  does  not  materially  dififer,  as  far 
as  I  am  aware,  from  that  found  in  the  remainder  of  the  large  intestine ;  like 
that  it  consists  of  closely  packed  Lieberkiihn's  follicles,  with  here  and  there  a 
solitary  gland  which  is  only  a  circumscribed  nodule  of  lymphoid  tissue. 
Immediately  over  the  solitary  glands,  Lieberkiihn's  follicles  are  absent.  The 
muscularis  mucosa — or  unstriped  muscular  layer  of  the  mucous  membrane 
proper — is  said  to  be  well  developed  around  the  anus,  and  to  counteract  any 
tendency,  should  such  exist,  to  prolapsus.  Certain  marks  and  folds  of  the 
mucous  membrane  are  interesting,  and  will  now  be  examined.  First,  there 
is  the  white  line  around  the  anus  which  marks  the  junction  of  mucous  mem- 
brane and  skin,  as  also  the  linear  interval  between  the  internal  and  external 
sphincters.  N'ext,  the  columnae  of  the  rectum,  or  the  pillars  of  Glisson  or  of 
Morgagni.  These,  from  six  to  eight  in  number,  commence  at  the  point  of 
union  of  skin  and  mucous  membrane,  and  extend  about  three-quarters  of  an 
inch  or  more  up  the  bowel.     They  are  permanent — that  is,  they  are  present 

•even  when  the  anus  and  lower  part  of  the  rectum  are  distended and  in  each 

is  found  one  of  the  parallel  rectal  arteries,  branches  of  the  superior  hemor- 
rhoidal, described  by  Quain.  Little  arches,  of  mucous  membrane,  with  their 
•concavities  upwards,  unite  the  anal  extremities  of  these  pillars,  and  have 
been  called  "  anal  valves."  They  are  often  so  indistinct  as  not  to  be  recog- 
nizable. Lastly,  I  must  just  mention  the  so-called  valves  of  mucous  mem- 
brane described  by  Houston,  in  the  year  1830,  although  I  may  at  once  sav 
that  I  do  not  believe  in  their  existence.  He  enumerates  four,  arranged  in  a 
spiral^  manner,  the  second,  which  is  the  largest,  being  on  the  anterior  wall 
opposite  the  base  of  the  bladder,  and  he  ascribes  to  them  the  function  of  sus- 
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taining  the  fecal  mass  to  avoid  pressure  on  the  sphinctier,  until  the  rectum  is 
fully  distended.  Having  already  stated  my  disbelief  in  their  very  existence, 
I  need  not  waste  space  in  refuting  the  physiological  functions  ascribed  to 
them,  but  will  pass  at  once  to  the  consideration  of  the  muscles  of  the  rectum 
and  anus.  • 

Muscles  op  the  E-ectum  and  Anus. — The  external  sphincter  consists  of 
voluntary  fibres,  which  arise  by  a  tendon  from  the  tip  of  the  coccyx,  and  are 
inserted  into  the  central  tendon  of  the  perineum.  It  is  elliptical  in  shape, 
and  about  half  an  inch  in  breadth.  Its  function  is  to  close  the  aims  under 
the  influence  of  the  will.  Mr.  Hilton,  in  his  Lectures  on  Rest  and  Pain,  has 
so  admirably  described  what  we  occasionally  owe  this  indomitable  little 
sphincter,  that  I  cannot  refrain  from  quoting  him : — 

The  strength  and  endurance  of  the  anal  sphincters  are  well  exemplified  by  their  suc- 
cessful antagonism  to  the  peristaltic  action  of  the  colon  and  rectum  upon  large  quanti- 
ties of  fluid  or  solid  feculent  matter,  constantly  gravitating  towards  the  anal  aperture, 
guarded  by  the  watchful  sphincters.  Who  is  there  that  has  not  felt  this  kind  of  com- 
petitive struggle,  this  intestinal  warfare  going  on  within  himself,  fearing  the  issue, 
and  has  not  been  thankful  for  the  result,  and  full  of  gratitude  for  the  enduring  strength 
of  the  little  indomitable  sphincter,  which  has  averted  a  possible  catastrophe. 

The  nerve-supply  of  the  external  sphincter  is  derived  from  the  hemor- 
rhoidal branch  of  the  internal  pudic  nerve,  and  from  the  fourth  sacral. 

The  internal  sphincter  has  already  been  described,  in  connection  with  the 
circular  fibres  of  the  rectum  of  which  it  is  only  an  accentuation.  Its  nerve- 
supply  is  derived  from  Auerbach's  plexus,  and  also  from  the  hemorrhoidal 
branch  of  the  internal  pudic. 

The  levator  ani  is  an  irregularly  quadrilateral  muscle,  which,  with  its  fellow 
of  the  opposite  side,  forms  a  kind  of  inverted  cone  with  two  openings  in- 
feriorly  for  the  transmission  of  the  rectum  and  the  urethra,  in  the  male,  the 
vagina  of  course  in  the  female  also  passing  through  it.  It  arises  from  the 
posterior  surface  of  the  descending  ramus  of  the  pubis,  sometimes  from  the 
articulat"  cartilage,  from  the  white  line  which  marks  the  division  of  pelvic 
into  obturator  and  recto-vesical  fascia,  from  the  internal  surface  of  the  spine 
of  the  ischium,  and  from  the  lesser  sacro-ischiatic  ligament.  From  this  ex- 
tensive origin  most  of  the  fibres  pass  down  towards  the  median  line,  and  are 
inserted  as  follows  :  The  anterior  fibres  course  down  along  the  side  of  the 
prostate,  beneath  which  they  meet  their  fellows  at  the  central  tendon  of  the 
perineum ;  the  middle  fibres  are  inserted  into  the  side  of  the  rectum ;  and 
the  remaining  fibres  pass  between  the  rectum  and  coccyx  into  a  median 
raphe,  the  posterior  of  these  being  inserted  into  the  sides  of  the  coccyx.  It 
should  be  mentioned  that  a  set  of  fibres  belonging  to  the  levator  ani  have 
been  described  as  almost  horizontal  in  direction,  arising  from  the  pubis  and 
being  inserted  into  the  coccyx. 

The  action  of  the  levator  ani  is  likely  enough  to  become  a  subject  of 
dispute,  as  recently  a  new  theory  has  been  started,  namely,  that  this  muscle 
assists  defecation  by  compressing  the  rectum  at  a  point  about  two  and  a  half 
inches  from  the  anus — the  point,  in  fact,  at  which  the  horizontal  fibres 
are  said  to  cross  the  rectum.  I  myself  am  not  yet  a  convert  to  this  novel 
view,  and  prefer  to  regard  the  levator  ani,  first,  as  an  antagonist  of  the  dia- 
phragm and  abdominal  muscles  when  compressing  the  abdominal  contents  ; 
secondly,  as  an  antagonist  of  the  sphincters  in  defecation  by  opening  the 
anus.  As  this  muscle  when  in  action  exerts  pressure  on  the  neck  of  the 
bladder  through  the  fibres  passing  to  the  central  tendon,  thus  preventing 
urine  from  entering  the  urethra,  micturition  and  defecation  cannot  well  occur 
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simultaneously.  After  an  operation  for  internal  hemorrhoids,  it  is  usually 
necessary  to  pass  a  catheter  the  first  night,  in  order  to  empty  the  bladder. 
I  am  not  quite  clear  in  my  own  mind  how  far  the  levator  ani  is  directly  re- 
sponsible for  this,  or  whether  the  retention  is  due  to  nervous  influences.  The 
nerve  supply  of  the  levator  ani  is  from  the  fourth  sacral  and  from  the  internal 
pudic. 

The  transversus  perinei  arises  from  the  inner  surface  of  the  descending 
ramus  of  the  pubis,  close  to  the  ischial  tuberosity,  and  is  inserted  into  the 
central  tendon  of  the  perineum.  Its  action  has  been  described  by  Cruveilhier 
as  assisting  that  of  the  external  sphincter  in  compressing  the  anus.  It  has, 
however,  always  appeared  to  me  to  be  mainly  concerned  in  steadying  the 
central  tendon  while  the  other  muscles  inserted  into  it  are  in  action.  Its 
nerve  comes  from  the  internal  pudic  through  the  perineal  nerve. 

Vessels  of  the  Eectum  and  Anus. — The  blood  supply  of  the  rectum  is 
derived  from  two  sources,  the  infei'ior  mesenteric  and  the  internal  iliac 
artery.  The  first  terminates  in  the  superior  hemorrhoidal  artery,  which 
passes  down  behind  the  rectum  between  the  two  layers  of  meso-rectum,  and 
soon  divides  into  two  branches,  which  in  their  turn  break  up  into  seven  or 
eight — the  parallel  rectal  arteries  which  are  found  in  the  pillars  of  Glisson 
already  referred  to.  The  internal  iliac  usually  gives  ofl:"  the  middle  hemor- 
rohidal,  through  the  inferior  vesical,  and  the  inferior  hemorrhoidal  through 
the  internal  pudic  artery.  Both  these  arteries  are  small,  and  are  distributed 
to  the  lower  part  of  the  rectum  and  anus  only.  The  veins  correspond  to  the 
arteries,  that  is  to  say,  there  are  three  sets — superior,  middle,  and  inferior — 
which,  according  to  my  observation,  communicate  freely  in  a  plexlis  around 
the  lower  part  of  the  bowel,  the  hemorrhoidal  plexus.  The  superior  hemor- 
rhoidal vein  is,  like  the  artery,  single.  It  is  the  commencement  of  the  inferior 
mesenteric,  and  so  joins  the  portal  system ;  like  the  other  veins  of  this  system, 
it  is  devoid  of  valves.  Verneuil,  who  has  devoted  a  great  deal  of  time  and  labor 
to  the  elucidation  of  the  anatomy  of  these  veins,says  that  they  commence  at  the 
upper  border  of  the  internal  sphincter,  and  lie  under  the  mucous  membrane 
of  the  rectum.  At  a  definite  height  of  about  four  inches,  they  perforate 
abruptly  the  muscular  coats  of  the  bowel  through  "  veritables  boutonnieres 
musculaires,"  and  unite  to  form  five  or  six  large  veins  found  in  the  meso- 
rectum  ;  these  then  join  the  inferior  mesenteric  vein,  as  already  explained. 
Verneuil  is  also  of  opinion  that  little  or  no  anastomosis  takes  place  between 
the  superior  and  the  other  hemorrhoidal  veins,  and  that,  at  least  as  far  as 
this  region  is  concerned,  the  portal  and  general  systems  are  practically  dis- 
tinct.    I  have  already  said  that  I  by  no  means  participate  in  this  view. 

The  middle  hemorrhoidal  veins,  one  on  either  side,  join  the  internal  iliac 
veins ;  they  arise  from  the  hemorrhoidal  plexus,  and,  according  to  Duret,  are 
formed  by  two  venous  trunks,  one  in  front  of  and  the  other  behind  the  rectum. 

The  inferior  or  external  hemorrhoidal  veins  are  also  connected  with  the  above- 
mentioned  plexus,  and  empty  themselves  into  the  internal  pudic  veins. 

ITerves. — The  sensory  nerves  which  supply  the  skin  around  the  anus  are 
the  inferior  hemorrhoidal  and  the  posterior  swperficial  perineal — branches  of 
the  internal  pudic — and  the  posterior  branches  of  the  lower  sacral  nerves. 
The  nerve  supply  of  the  muscles  has  already  been  referred  to  in  the  descrip- 
tion of  these.  The  mesenteric  and  hypogastric  plexuses  supply  many  branches 
to  the  rectum,  the  muscular  coat  of  which  is  provided  with  Auerbach's  plexus, 
an  oftshoot  of  that  first  mentioned.  -  The  external  sphincter  is  maintained 
in  a  state  of  tonic  contraction  by  a  centre  in  the  lumbar  portion  of  the 
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spiual  cord.     During   defecation   this  centre  is  inhibited  by  the  action  of 
the  will,  by  emotions,  or  by  other  nervous  events  (Foster.) 

Lymphatics. — Those  from  the  skin  around  the  anus  pass  to  the  glands  of 
the  groin ;  those  from  the  rectum  proper  communicate  with  the  glands  in 
the  hollow  of  the  sacrum  and  the  lumbar  glands.  So  that  in  tissure  or  ulcer 
of  the  anus,  the  inguinal  glands,  and  in  cancer  the  pelvic  and  lumbar  glands, 
will  be  affected. 

Relations  of  Rectum.- — The  relation  of  the  peritoneum  to  the  rectum  is 
by  far  the  most  important,  and  I  will  therefore  begin  with  its  consideration. 
The  question  is,  how  far  down  the  rectum  does  the  peritoneum  extend  ?  how 
much  of  the  rectum  can  be  excised  without  running  the  risk  of  laying  open  the 
peritoneal  cavity  ?  I  have  myself  removed  five  inches  of  bowel  from  a  male, 
without  even  seeing  the  p>eritoneum.  In  a  female  patient  on  whom  I  ope- 
rated, Douglas's  pouch  was  only  two  inches  from  the  anus.  In  another  case, 
that  of  a  male,  three  and  a  half  inches  of  rectum  were  cut  off,  the  peritoneal 
cavity  was  thereby  opened,  and  a  coil  of  intestine  protruded.  From  these 
examples  it  will  be  seen  that  no  hard  and  fast  line  can  be  drawn  as  to  the 
distance  down  the  rectum  which  the  peritoneum  extends.  Still,  bearing  in 
mind  the  variations  which  have  occurred  in  the  practice  of  a  single  individ- 
ual, three  inches  may  be  taken  as  a  fair  average  when  the  bladder  is  faii'ly 
distended  with  urine  ;  a  little  less  if  it  be  empty,  a  little  more  if  it  be  fully 
distended.  The  upper  portion  of  the  rectum,  which  terminates  at  the  third 
vertebra  of  the  sacrum,  is  surrounded  by  peritoneum  ;  it  has,  in  fact,  a  meso- 
rectum,  which  allows  it  considerable  play.  Thus  Mr.  Davy,  by  means  of 
his  lever  in  the  rectum,  easily  compresses  the,  right  common  iliac  artery. 
The  other  parts  in  relation  with  the  rectum  are,  behind,  the  pyriformis 
muscle,  sacral  plexus  of  nerves,  and  branches  of  the  internal  iliac  artery,  and 
in  front,  in  the  male,  the  bladder  and  coils  of  small  intestine ;  in  the  female, 
the  uterus  takes  the  place  of  the  bladder.  The  middle  portion  of  the  rectum 
begins  at  the  third  vertebra  of  the  sacrum,  and  ends  at  the  tip  of  the  coccyx. 
It  has  behind  it  the  sacrum  and  coccyx,  and  in  front,  at  its  upper  limit, 
the  peritoneal  fold  of  Douglas,  and  then  the  base  of  the  bladder,  vesiculse 
seminales,  and  prostate  gland.  The  lower  portion  has  in  front  of  it  the 
membranous  part  of  the  urethra,  separated  by  the  triangular  ligament  on 
either  side  of  the  levator  ani,  and  it  is  surrounded  at  its  termination  by  the 
external  sphincters. 


Malformations  of  the  Rectum  and  Anus. 

As  my  personal  experience  of  these  errors  in  development  has  not  been 
greater  than  that  of  any  hospital  surgeon  not  especially  devoting  himself  to 
rectal  surgery,  I  intend  to  treat  this  subject  brieily,  referring  those  among 
my  readers  who  desire  further  information  to  Dr.  Wm.  Bodenhamer'e  ex- 
haustive treatise  on  the  "  Etiology,  Pathology,  and  Treatment  of  the  Con- 
genital Malformations  of  the  Rectum  and  Anus." 

The  classification  which  I  propose  to  adopt  has,  if  no  other  merit,  that  ot 
simplicity.     I  shall  divide  all  these  cases  into  four  divisions,  as  follows : — 

I.  Those  in  which  the  anus  is  closed,  the  rectum  being  either  partially  or 
wholly  deficient. 

II.  Those  in  which  the  anus  exists  in  its  normal  condition,  but  opens  into 
a  cul-de-sac,  the  rectum  being  partially  or  wholly  deficient. 

III.  Those  in  which  a  membranous  septum,  like  a  hymen,  or  a  band  of 
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skin  derived  from  the  scrotum  and  fixed  to  the  coccyx,  stretches  across  the 
orifice — in  the  first  case  preventing,  and  in  the  second  obstructing  the  outflow 
of  meconium. 

IV.  Those  in  which  the  anus  is  absent,  and  in  which  the  rectum  opens 
into  the  bladder,  urethra,  or  vagina,  or  in  some  other  abnormal  position. 

In  regard  to  the  treatment  to  be  adopted  in  cases  of  the  first  three  divisions, 
there  can  be  room  for  no  two  opinions :  an  outlet  must  be  effected  ;  obviously 
through  the  anus,  if  possible,  but  if  not,  through  the  sigmoid  flexure  in  the 
left  groin. 

In  those  cases  in  which  a  membranous  septum,  or  a  band  of  skin,  stretches 
across  the  orifice,  the  treatment  is  easy  and  successful.  A  crucial  incision 
through  the  first  obstruction,  the  removal  of  the  second  by  means  of  a  snip 
at  either  extremity',  is  all  that  is  required.  Ifot  so,  however,  in  the  class  of 
cases  in  which  the  rectum  itself  is  more  or  less  deficient.  Here  the  surgical 
procedure  is  diflicult,  and,  as  a  rule,  not  very  successful. 

In  the  new-born  infant,  the  pelvic  measurements  are  naturally  very  small: 
the  antero-posterior,  from  the  tip  of  the  coccyx  to  the  symphysis  pubis,  and 
the  lateral,  from  one  tuber  ischii  to  the  other,  are  each  but  little  over  an  inch. 
When  therefore  it  is  considered  that  a  dissection  of  an  inch  and  a  half  or 
more,  up  the  pelvis,  may  have  to  be  undertaken  before  the  blind  extremity 
of  the  rectum  is  found,. the  advantages  of  adopting  M.  Verneuil's  mode  of 
procedure,  namely,  excising  the  coccyx,  appear  very  great.  Some  surgeons 
recommend  this  step  after  a  diligent  search  for  the  gut  has  been  already 
made,  but  I  am  certain  that  this  is  a  mistake.  I  think  that  in  a  case  of  this 
kind,  in  which  life  and  death  are  in  the  scales,  it  is  the  operator's  duty  to 
give  himself  every  chance  from  the  beginning;  and,  always,  of  course,  ex- 
cepting those  cases  in  whiclj  a  bulging  shows  that  the  rectum  is  low  down, 
removing  the  coccyx,  although  it  be  a  mere  nodule,  increases  the  space  in 
which  to  work  in  the  right  direction,  that  is,  posteriorly. 

If  the  surgeon  has  succeeded  in  finding  the  rectum,  should  he  bring  it 
down  and  attach  it  by  sutures  to  or  as  near  to  the  skin  as  possible  ?  I  am 
inclined  to  answer  this  question  in  the  negative.  If  traction  has  to  be  put 
on  the  intestine  to  lower  it,  it  is  quite  sure  that  the  sutures  will  only  tear  or 
ulcerate  through  the  wall  of  the  gut,  which  will  then  cei'tainly  recede  and 
fix  itself  at  some  higher  point;  whereas,  if  the  intestine  comes  down  readily 
without  traction,  I  do  not  know  that  much  is  gained  by  putting  in  sutures, 
though  something  may  be  lost  by  preventing  matter  from  being  evacuated 
from  between  the  sides  of  the  intestine  and  the  wound.  The  great  tendency 
to  contraction  which  exists  in  these  cases  must  be  overcome  by  most  diligent 
dilatation,  at  first  with  the  little  finger,  and  afterwards  with  the  forefinger, 
three  times  a  day  ;  after  some  months  it  may  be-  sufficient  to  pass  the  finger 
only  once  a  day,  and  perhaps,  when  a  year  has  passed,  once  a  week  may  suffice. 
Still,  the  most  rigid  watch  must  be  kept,  and  at  the  slightest  sign  of  contrac- 
tion the  times  of  dilatation  must  be  redoubled. 

Supposing  that,  after  a  most  careful  and  prolonged  search  for  the  rectum, 
the  surgeon  fails  to  find  it,  Avhat  should  be  his  next  step  ?  Some  writers 
recommend  waiting  half  a  day,  in  the  hope  that  the  bowel  may  come  down 
during  straining,  but  I  am  of  opinion  that  this  chance  is  exceedingly  small, 
and  that  the  delay  will  considerably  lessen  the  probability  of  success  attend- 
ing an  operation  in  the  groin. 

The  incision  should  be  parallel  with  Poupart's  ligament,  and  shT)i!jld  begin 
outside  of  its  centre.  It  should  be  not  less  than  an  inch  and  a  half  in  length, 
and  about  a  third  or  half  an  inch  from  the  ligament.  After  dividing  the 
skin  and  muscles,  the  fascia  transversalis  is  reached,  with  the  peritoneum 
beneath  it.     I  doubt  if  it  v^yould  be  possible  to  insure  dividing  them  sepa- 
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rately  ;  at  any  rate,  nothing  ■would  be  gained  by  the  attempt,  so  that  they 
may  be  simply  cut  through  together  cleanly  on  a  director.  The  lai'ge 
intestine  can  be  recognized  by  the  absence,  or  at  all  events  shortness,  of 
mesentery,  which  conveys  a  feeling  of  fixity  to  the  hand,  and  by  the  mesen- 
tery being  attached  to  the  left  side  of  the  intestine,  as  well  as  by  the  saccu- 
lated appearance  of  the  latter.  The  other  distinctive  signs  of  the  large 
intestine — its  longitudinal  bands  and  appendices  epiploicae — are  generally  too 
ill  marked  in  the  new-born  child  to  be  of  diagnostic  use.  When  the  intestine 
has  been  found,  it  must  be  closely  attached  to  the  edges  of  the  wound,  peri- 
toneal surface  to  peritoneal  surface,  with  fine  sutures,  and  then  a  very  small 
opening  made  into  it.  Nelaton  recommended  an  opening  of  less  than  a  third 
of  an  inch. 

When  this  operation  of  emergency  has  been  successfully  performed,  should 
an  attempt  be  made  to  establish  a  normal  outlet  by  passing  down  a  bougie 
through  the  wound  in  the  intestine  into  the  blind  rectum,  and  directing  it 
towards  the  perineal  wound  ?  I  think  not,  for  the  following  reason  :  A  very 
thorough  search  has  already  been  made  from  below,  which  has  proved  fruit- 
less. Therefore  there  is  strong  reason  to  assume  that  the  rectum  terminates 
within  the  peritoneal  cavity,  and  that  its  cul-de-sac  is  covered  by  peritoneum. 
At  least  so  it  has  proved  in  several  cases  in  which  this  procedure  has  been 
attempted,  but  has  resulted  in  acute  peritonitis  and  death. 

In  those  cases,  in  the  female,  in  which  the  rectum  communicates  with  the 
vagina,  and  has  no  other  outlet,  the  treatment  indicated  is  as  follows  :  If  the 
bowels  can  be  properly  relieved  through  the  opening,  the  surgeon  may  wait 
until  the  child  is  six  months  old,  when  it  will  be  better  able  to  bear  the  ope- 
ration, which  will  also  be  rendered  easier  on  account  Of  the  parts  being  larger. 
If,  however,  it  is  a  question  of  urgency,  through  the  opening  being  too  small 
for  the  passage  of  meconium,  a  bent  probe  should  be  passed  through  the 
fistula  and  directed  towards  the  perineum,  and  then  cut  down  upon.  The 
prognosis  in  these  cases  is  favorable. 

[If  the  rectum,  in  the  male,  open  into  the  bladder  or  urethra,  the  best  that 
can  be  done  is  to  introduce  a  grooved  director  or  small  staff,  and  cut  down 
upon  this  as  in  the  operation  of  perineal  section,  thus  forming  a  common 
cloaca  for  the  escape  of  both  fecal  matter  and  urine.  The  opening  must  be 
kept  patulous  by  subsequent  dilatation.  If  the  gut  open  on  the  surface  of 
the  bod}',  at  a  distance  from  the  normal  position  of  the  anus,  it  will  usually 
be  proper  to  decline  an  ojDeration,  and  merely  dilate  the  opening  so  as  to 
prevent  fecal  accumulation.] 

In  conclusion,  it  must  be  mentioned  that,  although  one  would  naturally 
suppose  a  speedy  death  to  be  the  inevitable  consequence  of  a  rectum  with  no 
outlet,  unrelieved  by  surgery,  yet  several  cases  are  recorded  in  which  periodic 
fecal  vomiting  has  prevented  such  an  issue. 


[Injuries  of  the  Eectum. 

Wounds  of  the  Eectum. — Incised,  lacerated,  contused,  punctured,  and 
gunshot  wounds  are  all  met  with  in  the  rectum,  but,  provided  that  they  are 
uncomplicated,  usually  heal  without  difficulty,  and  present  no  points  calling 
for  special  notice.  If  the  lesion  involve  the  vagina  or  bladder,  recto-vaginal 
or  recto-vesical  fistula  may  follow,  and  a  plastic  operation  may  ultimately  be 
required.  If  the  peritoneum  be  opened,  in  a  deep  rectal  wound,  peritonitis 
is,  of  course,  apt  to  ensue,  though  not  inevitable,  and  death  may  result  under 
these  circumstances.  Hemorrhage  from  a  rectal  wound  should  be  controlled 
by  the  application  of  ligatures,  if  the  bleeding  points  can  be  seen,  but  if  not, 
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by  pressure,  which  may  be  applied  hy  means  of  Bushe's  apparatus,  an  instru- 
ment resembling  the  colpeurynter — an  India-rubber  bag  which  can  be  intro- 
duced in  a  -flaccid  state,  and  afterwards  distended  with  air  or  iced  water— or, 
perhaps  even  more  securely,  by  packing  the  gut  around  a  tube  or  English 
catheter  provided  with  an  apron,  as  is  done  with  the  perineal  wound  after 
the  operation  of  lithotomy.  A  remarkable  case  is  recorded  by  Dr.  Otis,'  in 
which  a  distinguished  officer,  conducting  a  retreat  under  a  heavy  fire  from  the 
enemy,  was  killed  by  a  ball  entering  his  anus  as  he  leaned  forward  over  his 
horse's  neck ;  no  external  wound  was  perceptible,  and  the  nature  of  the  lesion 
wsas  not  recognized  until,  when  the  body  was  embalmed,  the  ball  was  found 
lodged  in  the  patient's  lung. 

Foreign  Bodies  in  the  Rectum. — These  may  have  been  directly  introduced 
into  the  rectum  through  the  anus,  or  through  a  wound,  or  may  have  de- 
scended from  a  higher  point,  having  been  swallowed,  or,  as  in  the  case  of 
gall-stones,  having  originated  in  another  part  of  the  patient's  body.  The 
variety  of  substances  which  have  been  found  in  patients'  rectums,  having  been 
introduced  either  by  themselves  or  by  others,  is  very  great,^  embracing  such 
diverse  substances  as  pebbles,  slate-pencils,  diamonds,  bottles,  beer-glasses,, 
forks,  files,  snails,  and  a  pig's  tail.'  The  sym-ptoms  caused  by  foreign  bodies  in 
the  rectum  are  those  of  local  irritation,  often  attended  by  great  pain,  with  con- 
stipation, sometimes  ending  in  complete  obstruction.  Peritonitis  may  ensue. 
The  treatment  consists  in  extraction,  by  such  means  as  may  be  suggested  by  the 
requirements  of  the  particular  case  and  the  inventive  faculty  of  the  surgeon. 
Anaesthesia  is  usually  required ,  and  advantage  may  be  derived  from  thorough 
dilatation  of  the  sphincter.  If  necessary,  V erneuil's  operation  of  linear  rec- 
totomy  may  be  performed,  as  in  cases  recorded  by  Rafty  and  Turgis.  Ano- 
dynes should  be  given  afterwards  in  the  form  of  suppository.  Prompt  treat- 
ment is  essential  in  these  cases,  as  the  foreign  body,  if  allowed  to  remain,, 
may  perforate  the  rectum,  causing  fistula ;  may  ulcerate  its  way  into  the 
bladder,  vagina,  or  peritoneum  ;  or  may  slip  up  into  the  sigmoid  flexure  or 
descending  colon,  from  which  it  could  only  be  removed  by  a  more  dangerous 
operation.] 

Fistula  in  Ano. 

Fistula  is  the  most  coromon  rectal  disease  affecting  the  adult,  certainly  in 
hospital  practice,  and  probably  in  private  practice  too.  Men  are  more  sub- 
ject to  it  than  women. 

This  disease  is  most  frequently  met  with  during  middle  age,  but  it  is  by 
no  means  restricted  to  that  period  of  life.  I  have  often  operated  upon 
infants  in  arms,  and  upon  men  from  seventy  to  eighty  years  of  age. 

Causes  of  Fistula  in  Ano. — The  causes  of  fistula,  or  of  abscess  ending  in 
fistula,  are  :  Injui'ies  to  the  anus ;  injury  to  the  mucous  membrane  of  the  bowel 
by  very  costive  motions,  by  straining  at  stool,  or  by  foreign  bodies  swallowed 
(fishbones  and  the  bones  of  rabbits  are  occasionally  found  in  rectal  abscesses) ; 
exposure  to  wet  and  cold,  and  particularly  sitting  upon  damp  seats  after 
exercise,  when  the  parts  are  hot  and  perspiring.  I  have  traced  many  cases 
of  rectal  abscess  to  sitting  on  the  outside  of  an  omnibus,  shortly  after  active 

1  Medical  and  Surgical  History,  etc.,  Second  Surgical  Volume,  p.  319. 

2  See  Poulet's  curious  Treatise  on  Foreign  Bodies  in  Surgical  Practice,  vol.  i.  pp.  217  et  seq. 
New  York.  1880. 

3  See  Marohettis's  case.  Vol.  V.,  page  994,  supra. 
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"exertion.  Predisposing  causes  are  the  scrofulous  diathesis  and  certain  de- 
praved conditions  of  the  blood,  such  as  frequently  give  rise  to  boils  or 
carbuncles.  Here  I  would  observe  that  sudden  and  deep-seated  suppuration 
is  often  found  to  occur  after  severe  itching  in  the  part,  with  only  slight  ery- 
thematous redness  on  the  surface. 

Fistula  in  children  almost  always  results  from  the  presence  of  worms,  or 
from  injury  to  the  anal  region. 

Course  of  Fistula  in  Ano. — Fistula,  in  the  majority  of  cases,  commences 
by  the  formation  of  an  abscess  immediately  beneath  the  skin,  jnst  outside  of 
the  anus  ;  it  is  generally  said  to  commence  in  the  ischio-rectal  fossa,  but  I 
am  certain  that  this  is  tlie  rarer  situation.  It  may  also  begin  by  ulceration 
of  the  mucous  membrane  of  the  rectum,  as  is  seen  in  phthisical  patients  ; 
when  it  arises  in  this  manner  fecal  matter  collects  in  the  connective  tissue, 
and  thus  an  abscess  forms  and  opens  on  the  outside.  Lastly,  an  abscess  may 
form  in  the  submucous  connective  tissue  of  the  rectum,  and  then  burst  into 
the  bowel. 

This  is  its  ordinary  termination,  but  it  may  insidiously  undermine  the* 
rectum  in  any  direction,  and  I  am  convinced  that  the  more  serious  forms  of 
•fistula  not  uncommonly  originate  in  this  manner. 

Rectal  abscess  may  arise  rapidly,  when  there  will  be  redness,  tenderness, 
and  often  very  acute  pain,  with  constitutional  disturbance ;   or  it  may  be 
mouths  in  formation,  and   be  perfectly  painless  even  on  manipulation,  the 
only  evidence  of  the  abscess  being  a  flat,  boggy,  crepitating  enlargement  which 
can  be  felt  at  the  side  of  the  anus.     This  form  of  abscess  is  the  most  danger- 
ous, as  it  is  apt  to  be  neglected  ;  it  has  little  tendency  to  open  spontaneously, 
and  it  results  in  a  burrowing  up  by  the  side  of  the  rectum  to  some  distance, 
as  well  as  under  the  skin  towards  the  perineum,  or  buttock,  or  both.    I  think, 
•on  the  whole,  by  far  the  most  usual  course  is  for  the  abscess  to  form  rapidly, 
with  great  pain,  and  if  not  interfered  with  to  burst  externally ;  the  patient 
then  becomes  suddenly  easy,  and  fancies  that  his  trouble  is  over.    The  cavity 
of  the  abscess  seldom  entirely  closes,  but  sooner  or  later  it  contracts,  leaving 
a  weeping  sinus  with  a  pouting,  papillary  aperture,  which  may  be  situated 
near  or  far  from  the  anus.     It  is  not  often  that  one  sees  a  rectal  abscess  very 
■early ;  either  the  patient  is  not  aware  of  the  importance  of  attending  to  the  early 
symptoms,  or  he  temporizes,  using  fomentations  or  poultices ;  or  even  when 
seen  by  the  surgeon,  the  proper  treatment  is  not  always  promptly  adopted. 
I  have  seen  large  abscesses  painted  with  iodine,  in  the  hope  of  obtaining 
absorption.    It  is  well  to  remember  that,  as  soon  a,s  pus  is  formed,  there  is  only 
one  method  of  treatment  to  be  for  a  moment  considered,  and  that  is  ineisioji. 
It  is  certainly  less  damagi"ng  to  c-ut  into  an  inflamed  swelling  near  the  anus 
■without  finding  pus,  than  to  let  a  day  pass  over  after  suppuration  has  com- 
menced ;  the  longer  the  abscess  is  left  unopened,  the  greater  is  the  danger  of 
the  formation  of  lateral  sinuses.     Before  any  pus  exists,  rest,  warm  fomenta- 
tions, and  leeches  may  cut  short  the  attack,  but  such  a  result  is  very  rare. 
Very  small  abscesses  can  be  well  and  easily  opened  in  the  following  way : 
The  patient  being  placed  on  the  side  in  which  the  swelling  exists,  the  surgeon  , 
passes  the  forefinger  of  the  left  hand,  well  anointed,  into  the  bowel,  and  then 
places  the  thumb  of  the  same  hand  below  the  swelling,  on  the  skin.     'Sow 
making  outward  pressure  with  the  finger  in  the  bowel,  and  thus  rendering 
the  swelling  quite  tense  and  defined,  it  being  in  fact  taken  between  the 
finger  and  thumb,  a  curved  bistoury  is  to  be  thrust  well  into  the  abscess,  in 
a  direction  parallel  to  the  long  axis  of  the  bowel,  and  made  to  cut  its  way 
out  towards  the  anus ;  it  is  well  to  make  a  thoroughly  free  incision,  com- 
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mencing  at  the  outermost  part  of  the  swelling.  If  the  part  be  thoroughly- 
frozen  by  the  ether-spray,  this  operation  is  rendered  painless. 

The  method  of  operating  above  described  is,  however,  by  no  means  suitable 
to  a  severe  or  deep-seated  abscess ;  but  I  can  safely  say  that,  if  a  patient 
suffering  from  this  latter  form  will  allow  the  surgeon  to  act  in  the  proper 
way,  it  will  be  almost  certain  that  no  fistula  will  result.  The  following  is 
the  method  which  I  adopt.  The  patient  must  take  an  anaesthetic,  as  the 
operation  is  very  painful.  I  first  lay  open  the  abscess  outside  of  the  anus^ 
from  end  to  end,  and  from  behind  forwards,  that  is,  in  the  direction  from 
the  coccyx  to  the  perineum.  I  then  introduce  my  forefinger  into  the  abscess- 
and  break  down  any  secondary  cavities  or  loculi,  carrying  my  finger  up 
the  side  of  the  rectum  as  far  as  the  abscess  goes,  probably  under  the  sphincter 
muscles,  so  that  only  one  large  sac  remains ;  should  there  be  burrowing 
outwards,  I  make  an  incision  deeply  into  the  buttock,  at  right  angles  to 
the  first.  I  then  syringe  out  the  cavity,  and .  carefully  fill  it  with  wool 
soaked  in  carbolized  oil,  one  part  to  twenty  ;  this  I  leave  in  for  a  day  or  two,, 
then  take  it  out  and  examine  the  cavity,  and  dress  the  part  again  in  the  same^ 
manner,  but  in  addition  I  now  use,  if  I  think  it  necessai-y,  one  or  more  drain- 
age-tubes. In  a  remarkably  short  time  these  patients  recover;  the  sphincters- 
have  not  been  divided,  and  the  patient  therefore  escapes  the  risk  of  incon- 
tinence of  feces  or  flatus,  which  sometimes  occurs  when  both  the  sphincters 
are  deeply  incised.  I  could  cite  numbers  of  cases  of  very  unfavorable  aspect,, 
and  in  old  persons,  that  have  done  quite  well,  when  treated  as  I  have  de- 
scribed. To  give  the  patient  the  best  possible  chance  of  recovery,  he  should, 
be  kept  on  the  sofa,  if  not  in  bed.  I  always  think  it  advisable  to  clear  out 
the  bowels  once,  and  then  to  confine  them  by  an  astringent  dose  of  opium  for 
three  days ;  entire  rest  is  thus  secured  to  the  parts,  and  every  opportunity 
is  given  for  the  cavity  of  the  abscess  to  fill  up.  After  a  time  the  carbolized  oil 
should  be  discarded,  and  lotions  used  containing  sulphate  of  zinc  or  copper^ 
or  friar's  balsam,  which  last  does  great  good.  The  surgeon  should  never 
stuff  an  abscess,  but  put  wool  in  very  lightly,  and  use  drainage  tubes,  of 
which  those  of  India-rubber  are  the  best. 

The  questions  naturally  arise,  why  do  these  abscesses  usually  fail  to  close 
up?  Why  do  they  form  sinuses?  There  are  doubtless  several  reasons,  but 
the  following  may  be  sufficient :  The  constant  motion  of  the  parts,  caused  by 
action  of  the  bowels  and  by  movement  of  the  sphincters,  almost  at  every 
breath,  and  the  presence  of  much  loose  areolar  tissue  and  fat.  The  vessels  also, 
near  the  rectum,  are  not  well  supported,  and  the  veins  have  no  valves ;  there- 
is  therefore  a  tendency  to  stasis,  and  this  is  inimical  to  rapid  granulation. 
We  know  that  abscesses  are  always  apt  to  degenerate  into  sinuses  when 
situated  in  any  lax  areolar  tissue,  as  in  the  axilla,  neck,  or  groin. 

After  an  abscess  has  long  existed,  the  discharge  loses  its  purulent  charac- 
ter and  becomes  watery  ;  the  cavity  gradually  contracts,  and  at  last  only 
a  sinus,  very  often  formed  of  dense  tissue,  remains.  If  now  a  probe  be 
passed  very  tenderly  into  this  sinus,  allowing  it  to  follow  its  own  course,  and 
after  this  is  done,  the  finger  be  placed  in  thfe  rectum,  it  will  probably  be  found 
that  the  probe  has  traversed  the  sinus  and  passed  thi'ough  an  internal  opening,, 
and  that  it  can  be  felt  in  the  bowel.  In  this  case  there  would  be  a  typical, 
simple,  complete  fistula  ;  and  this  is  by  far  the  most  common  variety,  very  few 
fistulpe  that  have  existed  for  more  than  three  months  being  without  an 
internal  opening. 

Besides  this  common  form  there  are  two  other  descriptions  of  fistula,  viz.,. 
the  blind  external  fistula  and  the  blind  internal  fistula.  In  the  blind  external  fis- 
tula there  is  an  external  opening,  and  it  is  therefore  called  an  external  fistula,, 
but  no  internal  opening,  and  hence  a  blind  external  fistula.     In  the  other 
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variety  there  is  an  internal  opening,  and  consequently  it  is  an  internal  fistula, 
but  there  is  no  external  opening,  wherefore  it  must  be  called  a  blind  internal 
fistula.  The  blind  internal  form  of  fistula  results  usually  from  some  injury 
to,  or  ulceration  of,  the  lining  membrane  of  the  r§ctum,  or  abscess  in  the  con- 
nective tissue  beneath  the  mucous  membrane,  and  it  is  most  commonly  found 
in  consumptive  patients. 

'Sow,  these  terms  "  complete,"  "  blind  external,"  and  "  blind  internal"  are 
useful,  but  surgically  they  are  of  little  moment;  there  is,  however,  an  impor- 
tant division  of  fistulse  as  regards  both  patient  and  surgeon,  and  that  is  into 
anal  fistulte  and  pelvic  or  rectal  fistulre. 

An  anal  fistula  is  one  which  commences  in  the  skin  a  fcAV  lines  from  the 
margin  of  the  anus,  opens  just  inside  the  orifice,  passes  at  most  under  a  few 
fibres  of  the  external  sphincter,  and  is  trivial  and  can  be  rapidly  and  safely 
cured,  ^y  pelvic  or  rectal  fistula  I  mean  a  fistula  which,  commencing  pro- 
bably by  an  abscess  in  the  ischio-rectal  fossa,  passes  underneath  both  sphincter 
muscles,  and  opens  possibly  high  up  in  the  bowel,  indeed  in  the  pelvis.  This 
is  the  fistula  which  is  dangerous  to  the  patient,  and  it  will  call  forth  all  the 
knowledge  and  experience  of  the  surgeon  to  bring  it  to  a  successful  issue. 

A  patient  with  fistula  should  be  examined  in  the  following  manner :  He 
should  be  placed  upon  a  hard  couch,  on  the  side  upon  which  the  disease  is 
supposed  to  be  situated,  the  buttocks  being  brought  close  to  the  edge  of  the 
couch,  and  the  knees  drawn  up.  The  aims  and  surrounding  parts  should  be 
carefully  inspected  to  detect  any  visible  malady.  The  orifice  of  a  sinus  may 
be  seen,  or  some  discoloration  of  the  skin  may  show  the  site  of  the  disease; 
then,  feeling  gently  all  around  the  anus  with  the  forefinger,  the  surgeon  will 
often,  by  the  induration,  detect  the  course  and  position  of  the  sinus,  which 
feels  like  a  pipe  or  piece  of  wire  beneath  the  skin.  Having  satisfied  himself 
in  these  respects,  he  passes  the  pi'obe  into  the  external  aperture,  holding  it 
with  a  very  light  hand,  and  letting  it  almost  find  its  own  way.  In  many 
cases,  as  I  have  before  said,  it  will  pass  right  into  the  bowel ;  when  the  probe 
has  been  passed  as  far  as  it  will  go  without  using  any  force,  the  surgeon  in- 
troduces the  forefinger  of  the  left  or  right  hand  into  the  rectum,  and  feels 
for  the  internal  opening  of  the  fistula,  if  the  probe  has  not  passed  through  it; 
having  found  it,  he  can  with  the  other  hand  guide  the  probe  towards  it. 
The  internal  opening  is  usually  situated  just  within  the  anus,  in  the  depres- 
sion which  exists  between  the  external  and  internal  sphincters.  I  think  that 
the  reason  that  the  internal  opening  is  situated  so  often  in  this  position,  is 
because  when  the  abscess  forms,  as  in  most  cases  it  does,  just  outside  of 
the  anus,  it  does  not  burrow  deeply,  but  passes  close  under  the  external 
sphincter ;  it  thus  is  prevented  from  ascending  higher  up  the  bowel  by 
the  thick  band  of  the  internal  sphincter,  and  consequently  is  turned  inwards, 
and  makes  its  way  through  the  lax  areolar  tissue,  in  the  space  between 
the  two  muscles.  When  the  abscess  really  commences  in  the  ischio-rectal 
fossa,  it  burrows  deeply,  and  then  most  usuallj^  passes  beneath  the  internal 
sphincter,  and  opens,  if  at  all,  high  up  in  the  rectum. 

Occasionally  more  than  one  internal  opening  exists,  and  I  have  many  times 
seen  what  the  late  Mr.  Syme  declared  could  not  occur — viz.,  two  internal 
openings  in  the  same  isatient  at  the  same  time.  It  is  all-important  that  this 
internal  aperture  be  felt  with  the  finger  (so  that  in  operating  it  may  be 
included  in  the  incision),  for  not  infrequently,  from  the  tortuous  nature  of 
the  fistula,  the  probe  cannot  readily  be  got  through  it.  This  is  markedly 
the  case  in  the  horse-shoe  form  of  fistula,  which  is  not  uncommon.  The 
sinus  here  runs  around,  generally  dorsally,  from  one  side  of  the  anus  to  the 
other,  so  that  the  external  and  internal  openings  are  placed  on  oj^posite  sides 
of  the  bowel.     This  variety,  if  not  properly  diagnosed,  is  rarely  cured  by  one 
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operation,  the  sinus  being  laid  open  on  one  side  of  the  bowel,  and  left  un- 
touched on  the  other.  This  mistake  may  generally  be  avoided  by  careful 
examination  "with  the  finger  externally,  as  a  hardness  can  be  felt  on  both 
sides  of  the  anus  ;  the  patient  will  also  sometimes  give  assistance  by  sayine 
that  he  has  felt  something  like  a  "  piece  of  wire"  on  both  sides  of  the  bowet! 

When  the  surgeon  passes  his  finger  into  the  bowel  to  search  for  the  internal 
opening,  he  should  never  forget  to  carry  it  higher  up,  to  see  if  the  rectum 
be  otherwise  healthy ;  he  may  find  stricture,  ulceration,  or  malignant  disease 
coexistent.     Without  this  precaution  these  conditions  may  be  overlooked. 

Fistula  may  exist  for  years  without  causing  much  pain  or  inconvenience  to 
the  patient.  I  have  met  with  many  persons  who  had  had  rectal  sinuses  foi 
ten  years  and  upwards,  and  had  never  had  anything  done  beyond  the  occasional 
passing  of  a  probe  when  the  external  aperture  had  got  blocked  up,  and  when 
pain  had  been  caused  by  the  formation  and  retention  of  matter.  When  the 
tissues  around  the  sinus  become  very  dense,  there  may  be  for  a  long  period  an 
arrest  of  burrowing,  but  an  attack  of  inflammation  set  up  at  any  time  will 
cause  a  fresh  abscess.  I  am  often  anxiously  asked  by  sufferers  if  a  fistula  can 
be  cured  without  an  operation.  To  this  I  reply,  that  I  have  seen  fistulse  of  all 
kinds  get  well  without  treatment,  but  that  these  occurrences  are  quite  excep- 
tions to  the  rule,  and  should  not  be  depended  upon  ;  still,  if  the  fistula  be  sim- 
ple, and  the  patient  be  unwilling  to  submit  to  any  opei'ation,  certain  methods 
may  fairly  be  tried.  For  the  last  few  years  I  have  been  successful  on  many 
occasions  in  curing  blind  external,  and  even  complete,  fistulse,  by  means  oi 
carbolic  acid  and  drainage-tubes.  This  mode  of  treatment  offers,  in  my 
opinion,  the  best  chance  for  the  patient.  I  first  dilate  the  outer  opening  oi 
the  fistula  for  a  few  days  with  a  small  portion  of  sea-tangle  or  sponge-tent. 
When  the  opening  is  large  enough,  I  clean  out  the  sinus  well,  and  then  rapidly 
run  down  to  the  end  of  it  a  small  piece  of  wool  saturated  in  strong  carbolic 
acid,  with  ten  per  cent,  of  water.  I  mount  this  wool  upon  a  stiff'  piece  oi 
wire  set  in  a  handle,  and  just  roughened  at  the  free  end  ;  I  then  withdraw 
the  wire  and  put  in  a  drainage-tube,  just  large  enough  to  fill  the  sinus,  and 
keep  it  in ;  the  interior  of  the  sinus  is,  by  the  acid,  induced  to  granulate, 
and,  if  successful,  it  will  be  found,  almost  day  by  day,  that  a  shorter  drainage- 
tube  will  be  required  until  the  whole  sinus  is  filled  up.  It  may  be  neces- 
sary to  apply  the  acid  moi'e  than  once,  and  to  use  other  stimulants,  such 
as  friar's  balsam,  solutions  of  sulphate  of  copper  or  nitrate  of  silver,  etc.  ] 
have  succeeded  usually  in  some  bad  cases  by  scraping  the  walls  of  the  sinus 
with  a  small  curette  of  steel.  I  do  not  advise  injecting  the  sinus  ;  wool  on  » 
probe  is  a  much  better  mode  of  medicating.  Care  should  always  be  taker 
to  keep  the  external  opening  well  dilated.  A  perforated  ivory  collar-stud 
answers  admirably  in  effecting  this,  the  small  hole  allowing  pus  to  dribble 
through.  One  practical  point  I  would  mention.  The  further  the  externa' 
opening  is  from  the  sphincter,  the  more  likelihood  is  there  that  a  sinus  maj 
heal.  It  is  very  important  in  these  cases  not  to  do  any  harm.  The  surgeor 
should  always  enjoin  rest  after  a  strong  application,  and  watch  that  not  toe 
much  inflammation  be  set  up.  It  must  be  remembered  that  most  of  the 
so-called  spontaneous  cures  are  illusory,  and  that  the  disease  returns  in  time 
and  the  same  may  be  said  even  of  those  in  which  treatment,  short  of  division 
has  seemed  effectual.  In  my  opinion  there  is  nothing  equal  to  the  divisior 
of  the  fistula,  and  getting  it  to  fill  up  soundly  from  the  bottom. 

Whilst  describing  the  treatment  of  fistula  without  cutting,  I  must  refer  tc 
the  use  of  the  elastic  ligature,  so  valuable  in  cases  in  which  the  knife  is 
contra-indicated.  The  advantages  of  the  ligature  are  the  following:  There  ii 
little  or  no  jmin,  during  or  after  its  use,  and  there  is  no  bleeding — a  manifes 
advantage  in  dealing  with  patients  whose  tissues  bleed  copiously  on  incision 
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In  plithisical  patients  it  is,  in  my  opinion,  the  best  means  of  dividing  a  sinus. 
In  very  deep,  bad  fistulse,  the  elastic  ligature  is  most  valuable  as  an  auxiliary 
to  the  knife.  In  sinuses  running  high  up  the  bowel,  v^'here  large  vessels  are 
inevitably  met  with,  I  use  the  ligature  in  preference  to  the  knife,  as  I  by  this 
means  often  avoid  dangerous  hemorrhage.  The  objection  to  the  general  use 
of  the  ligature  is  that  it  is  impossible,  in  many  instances,  to  be  absolutely 
sure  that  only  one  sinus  exists.  If  there  are  lateral  sinuses,  or  a  sinus 
burrowing  beneath  or  higher  up  the  rectum  than  the  main  trunk  through 
■which  the  ligature  is  passed,  the  patient  will  not  get  well  with  one  operation. 
In  these  complicated  cases,  the  knife  alone,  or  conjoined  with  the  ligature, 
is  the  trustworthy  remedy.  I  have  for  a  long  time  now  used  only  solid 
India-rubber,  so  strong  that  I  cannot  break  it ;  and  I  put  it  on  as  tightly  as 
I  can,  and  fasten  it  by  means  of  a  small  pewter  clip  pressed  together  by 
strong  forceps.  The  ligature  cuts  through  in  about  six  days.  I  have  devised 
an  instrument  (Fig.  1185)  for  passing  the  India-rubber  through  a  fistula, 
which  renders  this  generally  tedious  process  easy  and  expeditious. 

Fig.  1185. 


Instrument  for  drawing  India-rubber  through  fistula  from  within  outwards. 

And  now  we  come  to  the  consideration  of  cutting  operations  for  fistula. 
First  of  all,  the  patient's  bowels  must  have  been  well  cleared  out ;  a  purge 
three  days  before  the  operation,  and  again  the  night  before,  and  an  injection 
in  the  morning,  will  effect  this. 

The  patient  should  be  placed  on  a  hard  mattress,  on  the  side  m  which  the 
fistula  exists,  the  buttocks  being  brought  quite  to  the  edge,  and  the  knees 
well  drawn  up  to  the  abdomen.  The  surgeon  now  takes  a  Brodie's  probe- 
director  made  of  steel,  with  a  small  probe-point ;  oils  it  and  passes  it  into  the 
external  opening,  through  the  sinus  and  the  internal  opening,  if  possible;  then 
inserts  his  linger  into  the  rectum,  and  on  feeling  the  point  of  the  director  in 
the  bowel,  if  the  patient  be  not  anfesthetized,  tells  him  to  strain  down  ;  he  will 
thus  be  able,  without  difficulty,  to  turn  the  point  of  the  instrument  out  of 
the  anus.  This  done,  the  tissues  forming  a  bridge  over  the  director  are  to 
be  divided  with  a  curved  bistoury.  If  the  fistula  be  deep,  running  beneath 
the  sphincters,  it  will  not  be  possible  to  get  the  point  of  the  probe  out  at  the 
anus,  even  if  the  patient  be  anaesthetized  ;  in  such  a  case  the  surgeon  must 
pass  the  director  well  through  the  sinus,  then  insert  his  left  forefinger  into 
the  rectum,  steady  the  director,  and  run  a  straight  knife  along  the  groove, 
cutting  carefully  towards  the  bowel  until  the  parts  are  severed.  To  inex- 
pert surgeons  I  recommend  my  deeply-grooved  director  and  scissors  (Fig. 
1186) ;  I  may  add  that  gentle  dilatation  of  the  sphincters  under  these  diffi- 
culties gives  the  surgeon  an  immense  advantage  of  which  I  now  constantly 
avail  myself. 

If  there  be  no  internal  opening,  there  will  almost  always  be  found  some 
part  where  only  mucous  membrane  intervenes  between  the  point  of  the  probe 
and  the  finger.  At  this  spot,  the  director  should  be  worked  through,  and 
the  point  brought  down  as  before.  When  the  fistula  has  been  divided  from 
the  external  to  the  internal  opening,  search  is  made  higher  with  the  probe 
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for  aoy  sinus  running  up  beyond  the  internal  opening ;  if  sneh  exists,  it  must 
be  laid  open.  Search  is  next  made  for  lateral  smuses  extending  from  the 
outer  opening ;  also  for  any  burrowing  outwards  beyond  the  same  point.  A 
fistulous  orifice  is  often  not  at  either  end  of  the  sinus,  but  somewhere  in  its. 

Fig.  1186. 


SpriDg-scissors  with  probe-point  in  grooved  director. 


course.  The  part  should  be  carefully  examined  to  see  if  there  is  a  secondary 
sinus  running  from  and  beneath  the  main  track.  Frequently,  in  fact  nearly 
always,  in  old-standing  cases,  the  deeper  sinus  does  exist,  and  unless  it  be 
incised  with  the  rest,  the  patient  will  not  get  well. 

When  all  the  sinuses  are  slit  up,  the  sui'geon  with  a  pair  of  scissors  (Fig. 
1187)  takes  oft"  a 'portion  of  the  overlapping  edges  of  skin ;  they  are  often  thin 


Fig.  1187. 


Scissors  for  removing  overlapping  edges  of  skin  in  operation  for  flstnla. 

and  livid,  having  very  little  vitality.  If  not  removed,  they  will  fall  down  inta 
the  wound  and  materially  retard  the  healing  process.  I  have  frequently  in- 
duced healingan  a  fistulous  track  which  had'been  only  laid  open,  by  paring  ofl"^ 
the  edges  of  the  skin  which  were  undermined.  In  old-standing  cases,  where 
there  is  much  induration,  it  is  very  good  practice  to  draw  a  straight  knife- 
through  the  dense  track  of  the  fistula,  and  outwards  beyond  the  external  open- 
ing ;  it  is  wonderful  how  rapidly  quite  cartilaginous  hardness  passes  away  after 
this  has  been  done.  This  incision  was  pi'actised  by  the  late  Mr.  Salmon,  and  is 
called  his  "back  cut."  Having  completed  the  operation,  the  surgeon  takes 
some  absorbent  cotton-wool,  and  with  a  probe  packs  it  well  into  the  bottom 
of  the  wound,  packing  it  into  every  part,  and  being  the  more  particular  about 
this  if  the  incisions  have  been  extensive,  or  pass  high  up  the  bowel,  or  if  the 
parts  are  very  dense  and  gristly,  and  especially  in  cases  operated  on  for  the 
second  time.  Of  course,  if  a  large  vessel  is  seen  spirting,  it  is  secured  either 
by  a  ligature  or  by  torsion  before  packing.  The  last  step  is  to  place  a  good 
firm  pad  between  the  buttocks,  over  the  wounds,  and  a  T  bandage  to  exert, 
pressure  on  it. 

The  most  painful  form_  of  fistula,  but  at  the  same  time  fortunately  the  most 
uncommon,  is  the  blind  internal  fistula.  I  have  seen  many  cases  where  the 
aperture  was  one  third  of  an  inch  in  diameter.  The  feces,  when  liquid,  pass 
into  the  sinus  and  create  great  suffering,  a  burning  pain  often  lasting  all  day 
after  the  bowels  have  acted. 

In  operating  upon  a  blind  internal  fistula,  if  the  surgeon  can  feel  by  the 
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hardness  externally  the  site  of  the  abscess,  he  may  plunge  his  knife  into  it, 
and  thus  make  a  complete  fistula  through  which  of  course  he  passes  his  direc- 
tor. If  he  cannot  feel  any  hardness  or  see  any  discoloration  to  guide  him  to 
the  situation  of  the  sac  of  the  abscess,  the  best  way  of  proceeding  is  to  bend 
a  silver  probe-director  into  the  form  of  a  hook,  and  then  hook  this  into  the 
internal  aperture,  and  bring  the  point  down  close  under  the  skin  ;  he  then 
cuts  upon  it,  thrusts  it  through,  and  completes  the  operation. 

In  operating  upon  women  sufi'ering  from  fistula  (especially  when  the  sinus 
is  near  the  perineum),  I  cut  as  little  as  possible,  for  anything  like  too  free 
incisions  are  apt  to  end  in  incontinence  of  feces,  or,  at  all  events,  in  such  par- 
tial loss  of  power,  in  the  sphincter  as  to  prevent  the  patient  retaining  flatus, 
a  result  which  I  need  scarcely  say  is  a  most  disagi-eeable  one.  Even  in 
males,  incontinence  of  wind  and  liquid  feces  almost  always  results  from  cutting 
the  muscles,  and  principally  the  internal  sphincter,  in  more  than  one  place. 
It  should  be  made  a  rule  to  divide  the  sphincters  at  right  angles  to  the  direc- 
tion of  their  fibres.  If  the  muscles  are  divided  at  all  obliquely,  good  union 
is  never  obtained,  and  even  in  comparatively  slight  cases  incontinence  may 
follow. 

The  method  which  I  have  adopted  in  cases  of  incontinence  of  flatus  and 
liquid  feces,  is  the  use  of  Paquelin's  thermo-cautery.  Its  judicious  employ- 
ment will  stimulate  the  muscular  fibres  and  cause  them  to  contract,  and  by 
diminishing  the  circumference  of  the  anus  induce  action  of  the  fibres  which 
are  left.  After  an  operation  for  fistula,  the  bowels  should  be  confined  for  three 
days;  a  mild  purge  must  then  be  administered,  and  full  diet  allowed.  The 
wool  usually  comes  out  when  the  bowels  act ;  if  not,  I  gently  remove  it. 

As  a  matter  of  fact  I  generally  remove  a  portion  of  the  wool  the  day  after 
the  operation,  leaving  only  some  at  the  bottom  of  the  wound.  If  the  whole 
plug  is  left  in,  the  patient  will  probably  be  very  uncomfortable,  as  he  cannot 
easily  get  rid  of  wind,  and  the  danger  of  primary  hemorrhage  being  over  in 
twenty-four  hours,  there  is  nothing  gained  by  retaining  a  mass  of  wool  in 
the  bowel. 

Very  little  dressing  is  required  in  the  after-treatment  of  fistula ;  in  fact,  it 
is  better  to  do  too  little  than  too  ynuch.  The  wound  should  be  gently  cleansed 
every  day  by  allowing  some  weak  Condy's  solution  or  carbolic  lotion  (1  in 
60)  to  flow  over  it,  then  tenderly  dried  with  cotton-wool,  and  lastly  a  little 
wool  soaked  in  olive  oil  should  very  gently  be  laid  in  the  wound.  Only  when 
the  wound  is  sluggish  do  I  prescribe  lotions  ;  then,  according  to  circumstances,- 
blackwash,  carbolic  acid,  sulphate  of  zinc  or  copper,  tartrate  of  iron,  or  friar's 
balsam,  may  be  advantageous.  Iodoform,  finely  powdered  or  in  ointment,  I 
have  found  to  be  an  excellent  application.  Although  the  surgeon  should 
not  interfere  with  nature's  work,  he  must  be  always  on  the  watch  during  the 
healing  process  for  any  burrowing  or  formation  of  fresh  sinuses. 

Whenever  the  discharge  from  a  wound  is  more  than  its  extent  of  surface 
seems  to  warrant,  the  surgeon  may  be  sure  that  burrowing  has  commenced, 
and  should  search  diligently  for  the  sinus  at  once,  for  the  longer  it  is  left  the 
larger  and  deeper  it  will  get.  Sometimes  it  is  under  the  edges  of  the  wound 
that  it  commences ;  at  other  times,  at  the  end  of  the  wound  internally  or 
externally;  and  occasionally  it  seems  to  dive  down  from  the  base  of  the  main 
fistula.  Such  a  sinus  should  be  laid  open  at  once.  The  patient,  too,  should 
always  be  encouraged  to  report  immediately  any  pain  in  or  near  the  healing- 
fistula  ;  often  he  will  be  the  first  to  discover,  by  the  existence  of  some 
unpleasant  sensation,  the  commencement  of  a  small  abscess  or  sinus,  and  will 
be  able  also  to  indicate  its  situation. 

It  is  important  that  the  recumbent  position  should  be  kept  for  some  time,, 
but  not  necessarily  in  bed.     After  the  first  week  or  ten  days  subsequent  to  th& 
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operation  I  usually  allow  ray  patients  to  recline  upon  the  sofa  for  the  greater 
part  of  the  day. 

Xever,  if  it  can  be  avoided,  should  a  fistula  be  operated  upon  that  is  from 
any  cause  acutely  inflamed.  While  inflammation  is  going  on,  fresh  sinuses 
are  likely  to  form,  the  areolar  tissue  breaking  down  very  readily  ;  if  an  ope- 
ration is  performed  under  these  conditions,  failure  is  almost  certain  to  ensue. 
All  that  should  be  done  is  to  make  a  free  dependent  opening,  and  wait  till 
the  sac  of  the  abscess  contracts  before  laying  open  the  resulting  fistula  with 
its  offshofits. 

The  subject  oi  fistula  in  conjunction  with  phthisis,  which  I  have  treated  of 
very  fully  in  my  book  on  Diseases  of  the  Rectum,  I  can  only  just  advert  to 
here,  on  account  of  want  of  space.  From  my  cases  I  find  that  16  per  cent, 
of  patients  with  anal  fistulge  have  had  well-marked  phthisis  either  active  or 
latent.  Fistulse  in  persons  of  a  phthisical  tendency  have  the  following  pecu- 
liarities :  They  have  a  disposition  to  undermine  the  skin  and  mucous  mem- 
brane with  remarkable  rapidity,  but  not  to  burrow  deeply.  The  internal 
aperture  is  almost  always  large  and  open  ;  on  passing  the  finger  into  the 
bowel  the  opening  can  be  felt  most  distinctly,  often  a  third  of  an  inch  in 
■diameter.  The  external  opening  is  also  frequently  large  and  ragged,  not 
round  ;  it  is  irregular  in  form,  and  surrounded  by  livid  flaps  of  skin  ;  when 
the  probe  is  passed  into  this  aperture,  it  can  be  swept  around  over- an  area  of 
more  than  an  inch,  and  not  infrequently  the  skin  is  so  thin  that  the  probe 
-can  be  seen  beneath.  The  discharge  is  thin,  watery,  and  curdy,  very  rarely 
really  purulent.  The  sphincter  muscles  are  almost  always  very  weak. 
"When  tjie  surgeon  introduces  his  finger  into  the  bowel,  he  is  hardly  sensible 
of  any  resistance. being  ottered.  It  is  common  to  observe  in  these  patients 
much  longish,  soft,  silk^'-looking  hair  around  the  anus. 

When  a  case  of  this  kind  comes  to  me,  I  am  never  in  a  hurry  to  operate. 

1  like  to  watch  the  patient  for  a  little  while,  and  observe  whether  the  lung 
mischief  is  advancing,  and  also  find  out  if  the  cough  is  constant.     I  wait,  if 

2  can,  for  genial  weather  when  the  patient  need  not  be  confined  to  a  close 
room.  As  for  the  operation,  it  must  be  thorough,  but  as  little  interference  as 
possible  with  the  sphincter  muscles,  es2:iecially  the  internal,  should  be  made. 
After  the  operation  the  patient  should  not  be  confined  to  bed,  but  should  be 
allowed  to  lie  for  hours  on  a  mattress  in  a  bedroom  facing  south  or  west,  well 
covered  up  on  a  couch,  by  the  open  window.  He  should  not  be  purged  after 
the  operation,  but  his  bowels  should  be  opened  by  diet  and  mild  laxatives. 
If  his  bowels  act  once  in  three  days,  it  is  usually  quite  sufficient.  For  my 
own  part,  I  do  not  think  that  there  are  any  clinical  facts  tending  to  show 
that  the  operation  for  fistula  in  phthisical  ]iatients  renders  the  lung. affection 
worse,  or  makes  it  more  rapidly  progressive.  Except  in  the  case  of  rapidly 
■advancing  phthisis,  if  the  operation  be  performed  discreetly,  at  the  right 
time  of  year,  and  with  favorable  surroundings,  the  patient  does  well,  and 
will  be  benefited,  not  damaged,  by  the  cure  of  his  rectal  malady. 

Fissure  and  Painful  Irritable  Ulcer  of  the  Rectum. 

These  are  found  more  frequently  in  women  than  in  men,  although  not  rare 
in  the  latter.  I  have  seen  fissure  in  a  baby  in  arms,  and  in  an  old  woman  of 
eighty,  who  was  also  suftering  from  impaction  of  feces. 

By  far  the  most  usual  seat  of  fissure  is  dorsal  or  nearly  dorsal.  It  may  be 
brought  about  by  an  injury  or  tearing  of  the  delicate  mucous  membrane  at  the 
verge  of  the  anus,  such  as  may  be  caused  by  straining,  or  by  the  passage  of 
very  dry,  hard  motions;  sometimes  it  follows  severe  diarrhosa;  it  is  frequently 
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the  sequel  of  a  confinement,  or  the  aecompaniment,  and  occasional  result, 
of  polypus.     Syphilis  is  the  origin  of  many  fissures. 

In  fissure,  the  pain  during  action  of  the  bowels  is  more  or  less  acute  ;  some 
describe  it  as  like  tearing  open  a  wound,  and  doubtless  it  is  of  a  very  excruciat- 
ing character.  I  have  known  patients  who  for  hours  could  not  bear  to  stir 
from  one  position,  the  least  movement  causing  an  exacerbation  of  the  pain. 
This  agony  induces  the  sufferer  to  postpone  relieving  the  bowels  as  long  as 
possible,  the  result  being  that  the  motion  becomes  desiccated  and  hardened, 
and  inflicts  more  grievous  pain  when  at  last  it  has  to  be  discharged.  After 
an  action  of  the  bowels,  the  pain  may  in  a  short  time  entirely  cease,  and  not 
return  at  all  until  another  evacuation  takes  place  ;  but  often  it  continues  very 
severe,  and  of  a  burning  character,^  or  it  is  of  a  dull  heavy  kind  and  accom- 
panied by  throbbing,  lasting  for  hours,  sometimes  even  all  day,  so  that  the 
patient  is  obliged  to  lie  down,  and  is  utterly  incapable  of  attending  to  any 
business.  In  some  instances  the  pain  does  not  set  in  until  a  quarter  or  half 
an  hour  after  the  bowels  have  acted. 

In  children  and  young  persons,  unless  a  polypus  complicates  the  fissure,  I 
think  it  is  almost  always  curable  without  operation.  In  children  suffering 
from  hereditary  syphilis, numerous  small  cracks  around  the  anus  are  common, 
and  they  cause  much  pain.  Mercurial  applications  and  extreme  cleanliness 
soon  cure  them,  but  they  will  return  from  time  to  time  unless  antisyphilitic 
medicines  be  taken  for  a  lengthened  period. 

Fissure,  although  really  so  simple  a  matter,  and  its  cure  generally  so  easy, 
wears  out  the  patient's  health  and  strength  in  a  remarkable  manner,  the 
constant  pain  and  irritation  to  the  nervous  system  being  more  than  most  per- 
sons can  bear.  What  under  these  circumstances  is  very  extraordinai-y,  is  the 
length  of  time  that  people  go  on  enduring  the  malady  without  having  any- 
thing done  for  it.  It  is  common  for  fissures  to  heal  for  a  time,  and  then  break 
out  again,  so  that  patients  are  apt  to  think  that  a  perfect  cure  will  presently 
result,  and  therefore  defer  proper  treatment. 

The  usual  position  on  the  right  side  is  the  best  for  making  an  examina- 
tion. The  patient  raises  the  upper  buttock  with  the  hand,  and  the  surgeon 
then  with  forefinger  and  thumb  gently  opens  the  anus,  telling  the  patient  to 
strain  down;  at  the  same  moment  he  will  thus  be  able- to  see  just  within  the 
orifice  an  elongated  ulcer,  shaped  like  a  split  grain  of  barley ;  its  floor  may 
be  very  red  and  inflamed,  or,  if  the  vilcer  be  of  long  standing,  of  a  grayish 
color,  with  edges  well  defined  and  hard.  Frequently  the  site  of  the  fissure  is 
marked  externally  by  a  small  clavate  papilla,  or  minute  muco-cutaneous  poly- 
poid growth  ;  this  must  not.  be  confounded  with  ordinary  polypus,  and  is 
not  the  cause  of  the  fissure,  but  the  result  of  the  local  irritation  and  infiam- 
mation  which  have  been  going  on.  Sometimes  the  situation  of  the  fissure  is 
indicated  by  an  inflamed  and  swollen  piece  of  skin,  and  in  this  case  ulcera- 
tion through  this  portion  of  integument  not  infrequently  occurs,  and  a  small 
but  extremely  painful  fistula  results. 

When  operating  for  the  fissure  this  club-shaped  papilla  ought  to  be  snipped 
off",  or  the  case  may  not  do  well,  as  it  falls  down  into  the  wound  and  retards 
or  quite  prevents  healing.  Of  course,  too,  if  a  fistula  exists,  it  also  must  be 
laid  open  throughout  its  whole  length,  as  otherwise  no  recovery  will  ensue. 
Fissure  is  very  commonly  associated  with  uterine  displacement.  The  suc- 
cessful treatment  of  this  may  be  sufiicient  to  cure  the  fissure  (if  no  polypus 
exists),  or  at  all  events  the  ulcer  will  afterwards  yield  to  local  applications 
and  general  treatment.  Even  if  the  fissure  be  benefited  by  operation,  as 
long  as  the  uterine  malady  exists,  there  will  be  constant  danger  of  a  relapse 
taking  place.  If  in  combination  with  uterine  displacement  chronic  cystitis 
and  spasmodic  pains  in  micturition  are  present,  the  surgeon  may  depend  upon 
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it  that  the  case  will  call  for  all  his  skill  and  patience  to  bring  it  to  a  success- 
fal  issue. 

Gelatinous  and  fibrous  polypi  are  not  uncommon  complications  of  fissure, 
and  are  generally  situated  at  its  upper  or  internal  end.  If  the  polypus  is 
not  removed  at  the  time  that  the  ulcer  is  divided,  failure  is  certain  to  result. 
If  the  fissure  is  of  recent  origin,  it  may  often  be  cured  without  operation, 
especially  if  it  is  situated  anteriorly.  In  women  this  can  almost  certainly 
be  accomplished.  The  syphilitic  fissure  is  the  most  amenable  to  general 
treatment,  and  syphilitic  fissures  are  often  multiple.  If  an  operation  be  re- 
quired for  multiple  fissures,  one  incision  through  the  sphincters  will  be  suffi- 
cient. 

In  all  cases  of  fissure,  rest  in  the  recumbent  position  should,  as  much 
as  possible,  be  adopted.  Mild  laxatives  should  usually  be  given  to  keep  the 
bowels  open  once  daily,  but  diet  will  sometimes  eft'ect  this.  The  domestic 
remedy  of  figs  soaked  in  oil,  or  onions  and  milk,  at  bedtime,  may  be  sufficient. 
I  often  order  a  combination  in  equal  parts  of  confection  of  sulphur  and  con- 
fection of  senna ;  small  doses  of  sulphate  of  magnesium  or  of  sulphate  of 
potassium,  half  a  tumbler  of  Pullna  or  Hunyadi-Janos  water  taken  in  the 
morning  fasting,  the  cqmpound  liquorice  powder  of  the  German  Pharmaco- 
poeia, and  the  liquid  extract  of  cascara  sagrada,  are  great  favorites  of  mine. 
It  is  necessary  to  alternate  the  medicines,  as  one  or  other  seems  to  lose  its 
eflfect.  All  drastic  purges  should  be  avoided,  but  I  do  not  object  to  small 
doses  of  the  aqueous  extract  of  aloes  combined  with  nux  vomica  and  iron. 

The  patient  should  manage  to  get  the  bowels  to  act  the  last  thing  at  night, 
instead  of  in  the  morning,  as  the  pain  does  not  continue  as  long  when  lying 
down,  and  this  habit  may  be  brought  about  by  a  nightly  injection  of  half  a 
pint  of  cold  water.  After  the  action,  "i  xx  to  f  5ss  of  liq.  opii  sed.  should  be 
injected  with  f  3ij  of  cold  starch.  As  an  application,  I  know  of  nothing  better 
than  the  following  ointment:  Hydrarg.  subch]oridi,gr.  iv;  Morphise  sulphatis, 
gr.  j;  Ext.  belladonnse,  gr.  ij;  Xing,  sambuci,  5j,  to  be  frequently  applied.  I 
have  eflE'ected  many  cures  with  this  ointment  alone.  A  very  light  touch  with 
the  nitrate  of  silver,  not  to  cauterize,  but  to  sheathe  the  part  with  an  albumi- 
nate of  silver,  is  occasionally  advisable.  Should  one  little  spot  in  the  ulcer 
be  particularly  painful,  it  is  probably  clue  to  the  exposure  of  a  nerve  filament, 
which  may  be  destroyed  by  the  application  of  the  acid  nitrate  of  mercury. 
If  there  be  severe  spasm  of  the  sphincter,  extract  of  belladonna  should  be 
thickly  smeared  around  the  anus  over  the  muscle.  If  ointments  disagree  with 
the  sore,  finely  powdered  iodoform  may  be  tried,  mixed  with  white  vase- 
,  line,  or  lead-water  in  combination  with  opium.  Painting  over  the  part  with 
liq.  plumbi  subaeetatis  is  a  most  successful  remedy.  But  it  must  be  acknowl- 
edged that  the  most  carefully  devised  and  carried  out  general  treatment 
frequently  fails. 

If  the  base  of  the  ulcer  be  gray  and  hard,  and  if  on  passing  the  finger  into 
the  bowel,  the  sphincter  is  found  hypertrophic  and  spasmodically  contracted, 
feeling  as  it  often  does  like  a  strong  India-rubber  band  with  its  upper  edge 
sharply  and  hardly  defined,  nothing  but  the  adoption  of  operative  measures 
to  prevent  all  action  of  the  muscle,  for  a  greater  or  less  length  of  time,  is 
likely  to  efiect  a  cure  of  the  fissure.  The  operation  may  be  aided  by  intro- 
ducing a  speculum  ;  this  enables  the  surgeon  to  see  exactly  where  his  knife 
should  go,  and  the  parts  are  also  rendered  tense,  so  that  their  division  is 
facilitated  ;  the  incision  should  commence  a  little  above  the  upper  end  of  the 
fissure,  and  should  terminate  a  little  beyond  its  outer  end,  so  that  the  whole 
sore  may  be  cut  through.  As  a  general  rule,  the  depth  of  incision  should 
not  be  less  than  a  quarter  of  an  inch. 

If  the  outer  end  of  the  fissure  be  marked  by  a  swollen  and  inflamed  piece  of 
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Ill 


ekin,  it  is  better  to  remove  that  with  a  pair  of  scissors,  for  by  so  doing  the 
healing  process  is  greatly  expedited  ;  the  small  polypoid  growth  also,  so  often 
found  in  fissure,  must  be  at  the  same  time  snipped  oif,  and  a  fistula,  if  such 
exist,  laid  open.     If  the  fissure  is  quite  dorsal,  the  fibres  of  the  muscle  should 
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Anal  speculum. 


Four-bladed  anal  speculum. 


he  divided  somewhat  laterally.  A  small  piece  of  cotton-wool  should  be 
placed  in  the  wound,  and  allowed  to  remain  for  from  twenty-four  to  forty- 
■eight  hours.  The  bowels  must  be  kept  confined  for  tw^o  or  three  days  after 
the  operation. 

Usually  there  is  no  occasion  to  keep  the  patient  in  bed;  a  few  days'  rest  on 
the  sofa  suflices.  If,  however,  there  be  any  uterine  complication,  the  patient 
must  be  kept  entirely  at  rest  and  lying  down  until  the  wound  has  soundly 
healed,  as  otherwise  the  wound  will  not  close,  or,  what  is  worse,  unhealthy 
ulceration  will  supervene. 

I  come  now  to  the  consideration  of  the  small  circular  ulcer  usually  situated 
higher  up  in  the  bowel  than  fissures  are,  and  differing  from  them  somewhat  in 
symptoms,  but  not  in  treatment.  The  common  situation  of  the  small  circu- 
lar ulcer  is  above,  or  about  the  lower  edge  of,  the  internal  sphincter.  There 
is  less  severe  pain  at  the  moment  of  defecation,  but  it  comes  on  from  five 
minutes  to  a  quarter  or  half  an  hour  after  that  act,  and  then  is  quite  as  in- 
tolerable as  that  resulting  from  fissure.  These  minute  ulcers  are  more  ditfi- 
cult  to  find  than  fissures,  as  they  often  cannot  be  seen  without  using  a 
speculum,  or  getting  the  patients  to  strain  violently,  which  they  will  not  do 
for  fear  of  exciting  pain. 

An  educated  finger  detects  these  ulcers  directly  ;  they  feel  much  like  the 
internal  aperture  of  a  fistula,  but  their  edges  are  harder,  and  therefore  more 
defined,  and  there  is  no  elevation  above  the  surface  of  the  surroundino- 
mucous  membrane,  as  is  frequently  the  case  in  fistula  when  a  pouting  opening 
exists.  These  ulcers  often  burrow,  and  then  they  become  the"  internal 
openings  of  blind  internal  fistulse.  A  great  many  apparently  anomalous 
symptoms  are  produced  by  small  painful  ulcers  of  the  rectum :  retention  of 
urine,  pain  in  the  back,  and  pain  and  numbness  down  the  back  of  the  legs, 
leading  to  unfounded  fears  of  paralysis,  may  be  mentioned  as  not  uncommon. 

I  cannot  conclude  my  remarks  on  fissure  and  painful  ulcer  of  the  rectum 
without  adverting  to  a  mode  of  treatment  which  I  have  practised  with  success, 
especially  in  cases  in  which  a  cutting  operation  has  been  contra-indicated.  I 
refer  to  dilatation.  Originated  by  Recamier  and  much  practised  by  Dolbeau, 
this  manoeuvre,  when  properly  carried  out,  cures  fissures  and  ulcers  on  the  same 
principle  as  dividing  the  sphincter  with  the  knife,  by  paralyzing  it  until 
the  ulcer  has  healed. 


112  INJURIES   AND   DISEASES   OF   THE   RECTUM. 

The  patient  should  be  thoroughly  anaesthetized,  and  then  the  two  thumbs 
should  be  introduced,  one  after  the  other,  taking  care  to  pi-ess  the  ball  of  one 
thumb  over  the  fissure  and  the  other  directly  opposite  to  it ;  this  prevents  the 
fissure  from  being  torn  through, and  the  mucous  membrane  from  being  stripped 
oif.  The  thumbs  are  gradually  separated,  and  the  stretching  is  then  repeated 
in  the  opposite  direction,  that  is,  at  right  angles,  and  then  in  other  directions 
until  everj'  part  of  the  anus  has  been  dilated.  Considerable  pressure  should 
then  be  applied  to  the  sphincter  muscles  all  around,  pulling  apart  the  anus  with 
four  fingers,  two  on  each  side,  and  kneading  the  muscles  thoroughly  ;  by 
thus  gently  pressing  and  pulling,  the  sphincters  completely  give  way,  and 
the  muscle,  previously  hard,  feels  like  putty.  This  will  occupj'  at  least  five 
or  six  minutes  to  do  thoroughly  ;  there  is  scarcely  more  than  a  drop  or  two 
of  blood  seen,  but  for  a  few  days  extravasation  is -noticed  about  the  anus. 
This  operation  appears,  as  far  as  I  know,  to  be  quite  safe,  and  very  little 
pain  follows,  much  less  indeed  than  one  would  expect.  Many  years  ago 
I  was  in  the  habit  of  subcutaneously  dividing  the  sphincters  in  cases  of  fis- 
sure, and  just  recently  Mr.  Pick,  of  St.  George's  Hospital,  has  spoken  favor- 
ably of  the  method ;  for  my  own  part  I  gave  it  up,  because  there  is  great 
difficulty  in  knowing  whether  enough  of  the  sphincter  muscles  has  been 
divided ;  also,  when  the  patient  is  under  ether,  the  muscle  has  no  tension, 
and  it  is  really  impossible  to  cut  with  precision.  I  also  found  much  pain 
after  the  operation,  and  very  uncertain  results.  Abscess  occurred  in  more 
than  one  instance.  If  the  surgeon  wants  to  avoid  cutting,  dilatation  is  on 
the  whole  very  satisfactory,  and  I  have  very  rarely  failed  to  cure  a  simple 
fissure  in  this  way.  It  is  well  to  put  half  a  grain  of  morphia  into  the  rec- 
tum, and  to  apply  cold  water  very  freely,  which  soon  does  away  with  suffer- 
ing. It  happens  sometimes  that  the  patient  derives  more  relief  from  hot 
water  than  from  cold.  After  the  stretching,  the  bruising  looks  really  alarm- 
ing, but  it  soon  passes  away,  and  I  have  only  rarely  seen  an  abscess  follow. 


Proctitis. 

Inflammation  of  the  rectum  may  occur  in  both  a  chronic  and  an  acute  form. 
The  symptoms  are  a  sensation  of  heat  and  fulness  in  the  rectum,  frequent 
desire  to  go  to  stool,  and  great  tenesmus ;  there  may  be  a  discharge  of  blood  and 
mucus.  With  these  symptoms  impaction  may  be  suspected,  but  a  digital 
examination  will  settle  that  point. 

The  acute  form  of  the  disease  is  very  rare  in  this  country,  and  is  generally 
produced  by  some  mechanical  cause,  such  as  the  introduction  of  a  foreign 
body.  I  call  to  mind  a  case  of  acute  proctitis  which  resulted  as  a  conse- 
quence of  an  unnatural  oft'ence  committed  by  a  husband  on  his  wife.  Here 
there  was  no  doubt  of  the  rectum  being  acutely  inflamed,  as  there  was  a 
well-marked  blush  around  the  anus  and  over  the  buttocks,  as  well  as  severe 
pain  and  tenderness  in  the  rectum.  But  I  saw  no  discharge.  The  most 
obstinate  constipation  was  present,  but  was  overcome  by  the  use  of  O'Beirne's 
long  tube  as  soon  as  it  could  be  passed. 

Idiopathic  acute  inflammation  of  the  rectum  resembles  dysentery  in  its 
symptoms,  but  is  distinguished  from  it  by  the  absence  of  abdominal  pain 
or  tenderness  and  of  severe  constitutional  disturbance ;  the  pain  is  generally 
confined  to  the  sacrum  and  perineum;  the  bladder  is  often  sympathetically 
aff'ected,  and  there  is  not  infrequently  difficulty  in  passing  water. 

The  most  effective  treatment  for  this  condition  would  be  the  use  of  leeches 
around  the  anus,  hot  baths,  injections  of  water  in  small  quantities  as  hot  as 
could  be  borne,  to  which  might  be  added  a  drachm  of  Battley's  sedative.     A 
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hot  bath,  followed  by  a  hypodermic  injection  of  morphia,  is  likely  to  be  of 
benefit.  The  patient  should  keep  the  recumbent  position,  and  take  very 
light,  unstimulating  nourishment ;  no  irritating  purges  should  be  given.  If 
it  be  necessary  to  relieve  the  bowels  of  their  contents,  a  flask  of  warm  olive 
oil  as  an  enema  is  the  best  that  can  be  employed.  I  have  seen  very  few  such 
cases  in  this  country,  but  they  are  not  very  uncommon  in  hot  climates. 

The  chronic  variety  of  proctitis  occurs  in  old  people,  and  is  best  treated  by 
injections  of  starch  and  opium,  and  by  the  internal  use  of  such  medicines  as 
turpentine,  aloes,  confection  of  black  pepper,  and  copaiba.  I  usually  order 
frequent  and  small  doses  of  Barbadoes  aloes  ;  these  act  as  a  stimulant  to  the 
rectum,  and  induce  healthy  action,  and  very  soon  the  disorder  subsides. 
Hamamelis  is  another  useful  remedy ;  it  is  in  fact  rapidlj^  curative  in  some 
cases.  It  may  be  used- as  an  injection,  and  may  also  be  administered  by  the 
mouth. 


Ulceration  and  Stricture  of  the  Eectum. 

Ulceration  extending  above  the  internal  sphincter,  and  frequently  situated 
entirely  above  that  muscle,  is  not  a  very  uncommon  disease  ;  it  inflicts  great 
misery  upon  the  patient,  and,  if  neglected,  leads  to  conditions  quite  incurable, 
and  the  patient  dies  of  exhaustion  unless  extraordinary  means  are  resorted 
to.  In  the  earlier  stages  of  the  malady,  careful,  rational,  and  prolonged 
treatment  is  often  successful,  and  the  patient  is  restored  to  health  ;  but  not 
so  in  severe  and  long-standing  cases.  Ulceration  of  the  rectum  can  only  be 
mistaken  for  malignant  disease  ;  but  with  care  and  a  well-educated  finger  an 
error  in  diagnosis  should  be  a  great  rarity,  though  I  must  confess  that  I  have 
made  the  mistake  myself. 

As  the  earlier  manifestations  are  fairly  amenable  to  treatment,  it  is  of  the 
utmost  importance  that  the  disease  should  be  recognized  early. 

In  the  majority  of  these  cases,  the  earliest  symptom  is  morning  diarrhoea, 
and  that  of  a  peculiar  character ;  the  patient  will  tell  you  that  the  instant 
he  gets  out  of  bed  he  feels  a  most  urgent  desire  to  go  to  stool ;  he  does  so, 
but^the  result  is  not  satisfactory.  Wbat  he  passes  is  generally  wind,  a  little 
loose  fecal  matter,  and  some  discharge  resembling  cofl^ee  grounds  both  in  color 
and  consistency  ;  occasionally  the  discharge  is  like  the  "  white  of  an  unboiled 
egg,"  or  a  "jelly  fish  ;"  more  rarely  there  is  matter.  The  patient  in  all  proba- 
bility has  tenesmus,  and  does  not  feel  relieved ;  there  is  a  somewhat  burning 
and  uncomfortable  sensation,  but  not  actual  pain  ;  before  he  is  dressed,  he 
very  likely  has  again  to  seek  the  closet ;  this  time  he  passes  more  feces, 
often  lumpy,  and  occasionally  smeared  with  blood.  It  may  also  happen 
that  after  breakfast,  hot  tea  or  coffee  having  been  taken,  the  bowels  will 
again  act ;  after  this  he  feels  all  right,  and  goes  about  his  business  for  the 
rest  of  the  day,  only,  perhaps,  being  occasionally  reminded  by  a  disagreeable 
sensation  that  he  has  something  wrong  with  his  bowel.  IsTot  by  any  means 
always,  but  at  times,  the  morning  diarrhoea  is  attended  with  gripino-  pain 
across  the  lower  part  of  the  abdomen,  and  great  flatulent  distension.  All  these 
symptoms  are  also  met  with  in  cases  of  malignant  disease.  When  a  medical 
man  is  consulted,  the  case  is,  in  all  probability  and  quite  excusably,  considered 
one  of  dikrrhcea  of  a  dysenteric  character,  and  is  treated  with  some  stomachic 
and  opiate  mixture,  which  aftbrds  temporary  relief.  After  this  condition  has 
lasted  for  some  months,  the  length  of  this  period  of  comparative  quiescence 
being  influenced  by  the  seat  of  the  ulceration  and  the  rapidity  of  its  exten- 
sion, the  patient  begins  to  have  more  burning  pain  after  an  evacuation  ;  there 
is  also  greater  straining,  and  an  increase  in  the  quantity  of  discharge  from 
VOL.  vi.^ — 8 
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the  bowel ;  there  is  now  not  so  much  jelly-like  matter,  but  more  pus,  more 
of  the  coffee-ground  discharge,  and  more  blood.  The  pain  suffered  is  not 
very  acute,  but  very  wearying ;  it  is  described  as  like  a  dull  toothache,  and 
is  induced  now  by  much  standing  about  or  walking.  At  this  stage  of  the 
complaint  the  diarrhoea  comes  on  in  the  evening  as  well  as  in  the  morning,  and 
the  patient's  health  begins  to  give  way— only  triflingly  so  perhaps,  but  he  is 
dyspeptic,  loses  his  appetite,  and  has  paui  in  the  rectum  during  the  night, 
which  disturbs  his  rest ;  he  also  has  wandering  and  apparently  anomalous 
pains  in  the  back,  hips,  down  the  leg,  and  sometimes  in  the  penis.  There  is 
yet  another  symptom  present  in  the  later  stages,  marking  the  existence  of 
some  slight  contraction  of  the  bowel — alternating  attacks  of  diarrhoea  and 
-constipation ;  and  during  the  diarrhoea  the  patient  passes  a  very  large  quantity 
of  feces. 

These  seizures  are  attended  with  severe  colicky  pains  in  the  abdomen, 
faintness,  and  not  unfrequently  sickness. 

As  the  ulceration  extends,  attempts  at  healing  take  place ;  these  result  in 
infiltration  and  thickening  of  the  mucous  and  submucous  tissues,  and  conse- 
quent diminution  of  the  calibre  of  the  bowel,  so  that  real  stricture  of  various 
forms  supervenes.  Coincident  with  all  this  there  results  a  gradual  loss  of 
the  contractile  power  of  the  rectum,  and  almost  complete  immobility,  so  that 
the  lower  part  of  the  gut  is  converted  into  a  passive  tube  through  which  the 
feces,  if  fluid,  trickle;  but,  if  solid,  stick  fast  until  pushed  through  by  fresh 
formations  above  them.  Invariably  also  there  is  loss  of  power  in  the  sphinc- 
ters. "When  diarrhoea  is  present,  the  patient  has  little  or  no  control  over  his 
motions.  Usually  by  this  time  abscesses  have  formed,  or  are  in  process  of  for- 
mation, and  these  breaking  soon  become  fistulse.  I  have  seen  persons  with 
eight  external  orifices,  some  situated  three  inches  or  more  from  the  anus. 

On  examining  these  cases  of  ulceration  of  the  rectum,  the  surgeon  may  often 
feel,  in  the  eai'lier  stages,  an  ulcer  situated  dorsally  about  one  and  a  half  inches 
from  the  anus,  oval  in  form,  perhaps  an  inch  long  by  half  an  inch  wide, 
surrounded  by  a  raised  and  sometimes  hard  edge ;  there  is  acute  pain  caused 
on  touching  it,  and  it  may  be  readily  made  to  bleed.  With  a  speculum  he 
can  distinctly  see  the  ulcer,  the  edges  well  marked,  the  base  grayish  or  very 
red  and  inflamed-looking,  the  surrounding  mucous  membrane  being  proba- 
bly healthy  ;  in  the  neighborhood  of  the  ulcer  may  often  be  felt  some  lumps, 
which  are  either  gummata  or  enlarged  rectal  glands.  This  is  the  stage  in 
which  the  disease  is  often  curable.  At  a  later  period  of  the  malady,  he 
will  observe  deep  ulcers  with  great  thickening  of  the  mucous  membrane, 
often  also  roughening  to  a  considerable  extent,  as  though  the  mucous  mem- 
brane had  been  stripped  off.  At  this  stage  there  are  generally,  outside  of  the 
anus,  swollen  and  tender  flaps  of  skin,  shiny,  and  covered  with  an  ichorous 
discharge  ;  these  flaps  are  commonly  club-shaped,  and  are  met  with  also  in 
malignant  disease  ;  but  during  the  early  development  of  the  diseaseno  ulceration 
is  found  near  the  anus,  nor  at  the  aperture.  I  must  positively  repeat  that  the 
large  majority  of  these  cases  do  not  commence  by  any  manifestation  at  the 
anus,  such  as  gtowths  or  sores  ;  occasionally  a  fissure  may  be  the  first  lesion, 
and  the  ulceration  may  extend  from  the  wound  made  in  attempting  to  cure 
it ;  this  is,  however,  the  exception  to  the  rule.  So  definite  is  this  external 
appearance  in  long-standing  disease,  that  one  glance  is  suflBcient  to  enable  an 
expert  to  predicate  the  existence  of  either  cancer  or  severe  ulceration  ;  these 
external  enlai-gements  are  the  result  of  the  ulceration  going  on  in  the  bowel, 
and  the  irritation  caused  by  almost  constant  discharge.  The  ulceration  may 
be  confined  to  a  part  of  the  circumference  of  the  bowel,  or  it  may  extend 
all  around,  and  for  some  distance,  but  not  usually  more  than  four  inches, 
up  the  rectum. 
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It  also  probably-will  have  travelled  dovi^nvsrards  close  to  the  anus,  and  there 
the  pain  is  sure  to  be  very  severe,  because  the  part  is  more  sensitive  and  more 
exposed  to  external  influences  and  accidents.  When  the  disease  has  reached 
this  stage,  of  course  stricture  and  most  probably  fistula  will  be  present,  as  I 
have  already  mentioned  ;  and  possibly,  but  not  frequently,  perforation  into 
the  bladder,  the  vagina,  or  the  peritoneal  cavity,  may  occur.  The  state  of 
the  patient  is  now  most  lamentable ;  his  or  her  aspect  resembles  that  of  a 
sufferer  from  malignant  disease,  and  no  remedy  short  of  lumbar  colotoray 
offers  much  chance  of  even  prolonging  life.  You  njay  relieve  these  patients, 
but  you  can  rarely  do  more ;  a  cure  can  scarcely  be  expected.  I  have  seen 
ulceration  utterly  destroy  both  the  anal  sphincters,  so  that  the  anus  was  but 
a  deeply  ragged  hole. 

A  low  form  of  peritonitis  is  a  not  uncommon  complication  of  ulceration 
and  stricture.  It  is  attended  with  considerable  pain  in  the  abdomen,  often 
intense  for  a  short  period.  There  are  generally  one  or  more  tender  spots, 
tympanites,  and  often  vomiting,  especially  on  first  assuming  the  erect  posi- 
tion in  the  morning ;  generall}'  the  pain  is  brought  on  by  standing  or  moving 
about.     These  attacks  are  sure  to  end  in  diarrhcea. 

When  making  a  post-mortem  examination  in  such  cases,  I  have  observed 
effusion  into  the  peritoneal  cavity  and  often  numerous  old  and  recent  adhe- 
sions between  the  intestines ;  the  peritoneum  is  also  thickened.  In  bad  cases 
the  whole  of  the  rectum  and  even  the  sigmoid  flexure  may  be  involved  in 
ulceration,  and  great  thickening  and  contraction  of  the  calibre  of  the  bowel, 
caused  by  the  attempts  at  repair,  may  be  observed ;  in  various  parts,  large 
bridges  of  indurated  muscle  are  exposed,  and  the  mucous  membrane  is 
strangely  roughened.  I  have  seen  more  than  one  case  in  which  necrosis  of  the 
sacrum  had  taken  place. 

In  the  treatment  of  these  attacks  there  should  be  perfect  rest  in  bed,  with 
spare  diet ;  opium  may  be  given  freelj^;  fomentations  relieve  i:)ain,  but  I  have 
not  seen  any  benefit  result  from  counter-irritation,  except  by  an  ordinary  lin- 
seed or  mustard  poultice.  I  have  often  found  that  calomel  and  opium,  given 
for  some  time,  are  advantageous  in  these  cases. 

Erom  the  notes  of  my  cases  in  St.  Mark's  Hospital,  I  find  that  out  of  110 
patients  with  ulceration  and  stricture,  92  were  females  and  18  males.  Out 
•of  the  110,  49  had  undoubtedly  suffered  from  constitutional  syphilis,  while  9 
had  some  syphilitic  symptoms,  but  not  such  as  were  decisive,  so  that  I  think 
that  this  number  should  be  deducted  from  the  whole  number,  110,  before 
considering  the  statistics  of  the  remaining  101 ;  we  then  find  49  who  were 
most  undoubtedly  syphilitic,  and  52  who  as  undoubtedly  had  never  contracted 
syphilis,  and  many  of  whom  had  never  had  any  venereal  disease  at  all.  These 
statistics  differ  from  those  published  in  my  work  on  Diseases  of  the  Rectum, 
showing  a  less  proportion  of  syphilitic  patients;  but  this  may  be  merely  acci- 
dental, and  a  further  series  may  again  reverse  the  results.  Many  of  my  patients 
'have  been  subjected  to  colotomy  in  the  lumbar  region,  and  for  the  most  part 
have  done  well,  and  I  believe  several  (eight  or  nine)  are  now  alive.  Two  of 
the  women  have  married  since  the  operation,  and  one  has  borne  a  child.  For 
the  relief  of  stri'cture  and  ulceration  I  have  performed  colotomy  thirty-five 
times.  , 

In  sixteen  cas^s  I  have  performed  Verneuil's  operation  of  linear  rectotomy, 
but  always  with  the  knife,  never  with  the  ecraseur  or  galvanic  cautery,  as  he 
has  recommended. 

This  is  the  essence  of  Prof.  Verneuil's  operation  :  The  whole  stricture  must 
be  divided  from  its  upper  edge  down  to  the  coccyx,  and  through  its  entire 
depth.  Thus  a  deep  drain  is  made,  from  ^hich  all  discharges  freely  flow, 
•and  as  this  heals  up,  the  ulceration  ceases,  and  the  stricture  is  sometimes  cured. 
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The  patient  being  in  the  lithotomy  position,  the  surgeon  passes  his  jSnger 
through  the  stricture  as  a  guide,  then  introduces  a  long  straight  knife,  and, 
when  its  point  is  fully  above  the  stricture,  cuts  firmly  down  right  through 
it  in  its  whole  depth,  even  to  the  sacrum  if  necessary,  and  brings  the  knife  out 
at  the  tip  of  the  coccyx.  By  keeping  to  the  median  line  the  bleeding  is  but 
trifling,  and  the  whole  of  the  diseased  structure  will  have  been  cut  through. 
So  rapidly  beneficial  is  this  operation  that  in  forty-eight  hours  I  have  seen 
night-sweats  arrested,  and  a  patient  who  seemed  about  to  die  rally,  and 
eat  and  drink,  and  get  well  from  that  moment ;  morbific  discharges,  instead 
of  being  absorbed,  run  out,  and  the  patient  is  not  poisoned.  The  wound 
should  be  well  syringed,  and  the  parts  kept  perfectly  clean  by  injecting  a 
very  weak  carbolic  lotion  (1  in  60).  I  always  use  dry  absorbent  cotton- 
wool as  the  dressing,  sometimes  carbolized,  and  I  only  want  my  patient 
washed  at  most  twice  in  the  day  ;  too  frequent  use  of  any  fluid,  carbolized  or 
not,  soddens  and  weakens  the  granulations ;  dry  dressings  are  those  which  I 
advise.  Many  of  these  patients  have  done  well,  and  I  have  a  record  of  at 
least  fifteen  permanent  cures ;  but  in  others  the  operation  has  failed,  and  I 
have  seen  a  return  of  the  disease  after  even  three  or  four  years.  In  the  after- 
treatment  I  often  place  a  tube  in  the  wound,  keeping  it  in  at  night,  which 
tends  to  prevent  contraction. 

Many  of  my  eases  have  been  treated  by  dilatation,  assisted  in  some  instances 
by  small  incisions ;  stricture  of  the  rectum,  however,  is  a  disease  infinitely 
more  uncertain,  more  prone  to  relapse,  and  more  difficult  to  treat,  than  stric- 
ture of  the  urethra.  In  some  few  cases,  immense  good  has  resulted  from  the 
long-continued  administration  of  iodide  of  potassium  and  perchloride  of  mer- 
cury ;  but  on  the  other  hand,  often  when  it  has  been  expected  to  be  of  benefit^ 
no  curative  result  has  followed.  On  the  whole,  therefore,  I  place  no  great 
faith  in  specific  remedies,  although  I  always  use  them  with  tonics  when  I  feel 
that  the  ulcerations  are  of  syphilitic  origin. 

'  On  summing  up  my  own  cases,  hospital  as  well  as  private,  I  can  in  brief 
state  that  in  women  rather  more  than  50  per  cent,  have  suffered  from  un- 
doubted constitutional  syphilis,  and  that  in  men  about  40  per  cent,  have  been 
in  the  same  position.  Among  the  causes  of  the  ulceration,  etc.,  in  those  who 
showed  no  evidence  of  syphilis,  I  may  mention  tuberculosis  (not  so  uncommon 
as  is  generally  supposed) ;  dysentery  and  diarrhoea,  usually  following  prolonged 
residence  in  tropical  climates;  obstinate,  long-standing  constipation;  injuries 
to  the  uterus  and  vagina  in  parturition;  and  operations  on  the  rectum  in  per- 
sons of  bad  constitution;  but  will  these  causes  account  for  all  the  cases?  I 
am  obliged  to  say  that  I  do  not  think  so,  and  to  confess  that  in  many  of  these 
cases  I  do  not  know  the  cause.  If  we  could  answer  the  question  why  ulcera- 
tion and  stricture  are  so  much  more  frequent  in  the  female  than  in  the  male, 
we  should  possibly  have  a  clue;  but  for  my  part  I  cannot  see  that  any  satis- 
factory reply  has  been  given  to  this  question,  more  than  it  has  to  another,  viz., 
Why  is  epithelioma  comparatively  seldom  found  in  the  rectums  of  women? 

In  connection  with  this  part  of  the  subject,  I  may  say  that  I  am  altogether 
at  variance  with  some  French  authorities,  such  as  M.  Gosselin,  and  some 
eminent  American  surgeons,  such  as  the  late  Dr.  Erskine  Mason,  who  hold 
that  the  vast  majority  of  cases  of  stricture  and  ulceration,  not  cancerous, 
result  from  contamination  by  the  discharges  from  "soft  sores"  or  "chan- 
croids." I  have  gone  very  carefully  and  fully  into  the  consideration  of  this 
matter,  and  I  cannot  too  strongly  and  emphatically  express  my  opinion  that 
the  ulceration  which  leads  to  stricture  is  the  result  of  tertiary  syphilis,  and 
not  of  chancroid. 

My  experience  of  soft  sores  neg,r  the  anus  is  that  they  speedily  heal  under 
proper  treatment,  and  I  have  seen  many  cases  cured  in  a  few  days  by  clean- 
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liness  and  the  use  of  a  tartrate-of-iron  lotion ;  and  though  these  patients  have 
ibeen  seen  from  time  to  time  for  other  ailments,  no  ulceration  or  stricture  of 
the  rectum  has  been  found  to  ensue. 

There  are  no  maladies  more  baffling  to  the  surgeon  than  ulcerations  and 
strictures  of  the  rectum,  and,  as  I  have  before  said,  they  are  often  quite  in- 
curable, and  nothing  affords  relief  save  colotomy.  It  is  not  quite  impossible 
that,  after  this  operation,  the  ulceration  and  stricture  maj'  get  well,  and  that 
then  the  surgical  opening  in  the  loin  may  be  closed  ;  this  I  have  now  in  three 
cases  successfully  accomplished,  but,  on  the  other  hand,  I  have  frequently  tried 
it  and  failed.  In  cases  of  circumscribed  ulceration,  I  have  great  confidence 
in  the  efficacy  of  rest  in  the  recumbent  position,  and  of  a  wholly,  or  nearly, 
fluid  diet,  and  I  consider  that  milk  should  be  the  essential  element  of  food  in 
these  cases. 

When  the  ulceration  is  deep  and  contraction  has  commenced,  the  disease 
is  much  more  serious,  and  a  very  doubtful  prognosis  should  be  given.  Still, 
if  only  the  patient  will  submit  to  proper  treatment  for  a  lengthened  period,  a 
good  deal  may  be  done  in  all  cases.  In  these,  rest  is  even  more  important 
than  it  is  in  the  earliest  stage  of  the  affection.  Often  the  ulceration  induces 
such  an  irritable  condition  of  the  rectum  that  nothing  will  be  retained — neither 
any  injection,  suppository,  nor  ointment ;  I  have  found  that  bismuth  and  char- 
coal, taken  internally,  will  generally  soon  overcome  this  excessive  irritability. 
Subcarbonate  of  bismuth  may  also  be  tried  on  the  raucous  membrane  itself 
hy  means  of  insufflation.     Iodoform  also  is  a  very  potent  remedy.   This,  when 
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Rectal  insufflator. 

continuously  used,  may  soothe  the  rectum,  relieve  pain,  and  promote  healing. 
As  a  rule,  I  prefer  ointments  to  suppositories  or  injections.  The  improved 
American  instrument  for  the  application  of  ointments  obviates  all  difflculties 
of  introduction,  and  I  am  sure  that  this  irritates  less  than  other  methods  of 

Fig.  1191. 


Instrument  for  application  of  ointments  to  rectum. 

medication ;  all  kinds  of  sedatives,  opiates,  and  astringents  may  in  turn  be 
tried.  I  have  seen  the  following  formula  most  efficacious :  Bismuthi  subnitrat., 
3ij ;  Hydrarg.  subchloridi,  9ij  ;  Morphife,  gr.  iij  ;  Grlycerinse,  Jij ;  Vaselini,  ,lj ; 
this  is  a  very  sedative  application,  and  sores  seem  to  be  benefited  by  it  speedily. 
Subacetate  of  lead  and  milk  (3j  to  f  .?j),  with  belladonna  and  opium,  will  be 
found  serviceable ;  all  sorts  of  astringents  may  be  employed  ;  rhatany,  friar's 
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balsam,  zinc  (the  permanganate),  copper,  iron,  nitrate  of  silver,  etc.  The  last, 
carefully  used  in  not  too  strong  solution,  is  one  of  the  most  admirable  appli- 
cations, often  inducing  in  an  ulcer  a  healthy  appearance,  and  causing  granu- 
lation ;  so  too,  is  the  tartrate  of  iron  in  the  proportion  of  ten  grains  to  the 
ounce  of  water.  Fuming  nitric  acid,  and  strong  carbolic  or  chromic  acid, 
applied  under  certain  conditions,  are  potent  remedies ;  they  often  allay  pain 
and  start  healing  processes  afresh,  but  they  are  double-edged  tools,  and  must 
be  used  with  great  discretion,  and  with  a  distinct  object  in  view. 

In  ulceration,  when  the  least  stricture  exists,  soft  bougies  may  be  always 
employed,  but  it  must  be  remembered  that  to  do  any  good  they  must  be  used 
with  the  greatest  gentleness.  A  bougie  of  too  large  a  size  should  never  be 
employed  ;  no  greater  mistake  can.be  made  than  to  suppose  that  the  larger 
the  bougie  that  can  be  got  in  the  better ;  the  surgeon  should  keep  below  the 
size  that  can  be  well  boi-ne,  rather  than  at  all  above  it ;  in  the  one  case  good 
may  ensue,  in  the  other,  irritation  and  retrogression  are  seen  to  take  place  j 
a  patient  should  never  be  given  an  ordinary  bougie  to  use  for  himself,  always 
an  India-rubber  one,  and  conical,  if  the  stricture  is  more  than  two  inches  from 
the  anus. 

But  if  the  constriction  is  only  about  an  inch  or  an  inch  and  a  half  from 
the  anus,  the  patient  may  be  given  a  vulcanite  conical  tube  furnished  with 
a  collar,  to  which  tapes  are  fastened  to  keep  it  in  the  bowel,  and  also  to  prevent 
it  from  going  up  the  rectum ;  it  may  be  passed  and  worn  at  night,  if  its  intro- 
duction can  be  accomplished  without  any  severe  pain.  When  strictures  are 
slight,  and  not  very  long,  but  annular  in  form,  division  in  a  few  places  with 
the  knife,  followed  by  judicious  treatment  with  the  tubes,  may  be  very  bene- 
ficial and  even  curative.  The  division  I  usually  make  at  four  points,  and  I 
take  care  just  to  cut  through  the  induration,  and  reach  the  healthy  tissues 
beneath,  but  not  to  go  deeper ;  the  bowel  should  be  filled  with  well-oiled 
lint  or  wool  for  twenty-four  hours,  and  then  the  tube  introduced  and  worn, 
only  taking  it  out  for  the  bowels  to  act,  and  to  wash  out  the  rectum  with 
some  antiseptic  lotion.  I  prefer  Condy's  fluid  or  thymol,  if  the  patient  him- 
self applies  it,  as  less  dangerous  than  carbolic  acid.  I  am  of  opinion  that 
carbolic  acid,  if  strong,  is  too  irritant. 

In  those  cases  in  which  the  ulceration  is  extensive,  and  constriction  so 
tight  that  a  passage  barely  exists,  or  in  which  the  lower  part  of  the  rectum 
is  now  merely  a  passive  tube  through  which  there  is  a  perpetual  leaking  of 
semi-fluid  feces,  some  relief  may  be  aftbrded  by  dividing  the  fistulous  pas- 
sages, which  are  nearly  always  present,  with  the  elastic  ligature.  The  knife 
is  very  likely  to  cause  severe  hemorrhage,  as  the  divided  vessels  can  neith'er 
retract  nor  contract  in  the  hardened  tissues. 

Constitutional  treatment  here  is  of  no  avail.  Lumbar  colotomy  is  the 
patient's  only  chance. 

Stricture  of  the  rectum  without  ulceration  is  a  somewhat  uncommon 
aflfection.  Its  pathology  corresponds  to  that  of  organic  stricture  of  the 
urethra;  that  is  to  say,  there  is  an  inflammatory  deposit  in  the  submucous 
tissue,  and  an  accompanying  spasm  of  the  muscular  coat.  I  have  seen  stric- 
tures of  the  rectum  so  tight  that  I  could  not  get  the  end  of  my  little  finger 
into  them ;  but  when  the  patients  had  been  brought  well  under  the  influence 
of  an  anaesthetic,  I  have  been  able  to  pass  one  or  two  fingers  through  easily. 

How  inflammation  and  thickening  are  set  up  in  the  connective  tissue  of  the 
bowel,  it  is  difiicult  to  say.  It  may  be  that  straining  to  evacuate  the  con- 
tents of  the  bowel  forces  down  the  upper  part  of  the  rectum  into  the  lower, 
thus  causing  an  intussusception,  and  bringing  the  part  within  the  grasp  of 
the  sphincter  muscles ;  and  I  have  often  thought  that  this  condition  might  be 
the  starting  point  of  the  irritation.     I  have  in  some  few  cases  had  a  suspicion 
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that  long-continued  pressure  of  the  child's  head  in  labor  has  been  the  exciting 
cause,  bruising  of  the  bowel  having  perhaps  taken  place.  Possibly,  also,  in- 
flammation may  be  induced  by  the  passage  of  very  dry  and  hardened  feces, 
though  doubtless  this  condition  may  obtain  for  years,  as  it  often  does  in  old 
people,  without  producing  stricture. 

I  have  seen  one  case  in  which  the  frequent  and  rather  rough  use  of  an 
enema-pipe  produced  a  stricture.  It  is  stated  in  some  works  that  the  stools 
in  stricture  are  thin,  long,  and  pipe-like.  According  to  my  experience,  such 
stools  occur  far  oftener  in  spasm  of  the  sphincter,  enlarged  prostate  gland, 
enlarged  retro  verted  uterus,  and  tumors  of  the  pelvis  generally.  In  true 
stricture,  on  the  other  hand,  the  stool  is  in  very  small  broken  pieces,  the  feces 
having  no  actual  form,  and  looseness  often  alternating  with  this  lumpy 
condition. 

The  discharge  in  simple  stricture  is  like  the  white  of  an  unboiled  egg,  or 
a  jelly  fish,  and  is  passed  when  the  bowels  first  act.  There  is  no  discharge 
looking  like  coffee-grounds,  such  as  is  constantly  seen  in  ulceration,  nor  is 
there  the  morning  diarrhcea  which  we  find  in  that  complaint.  The  pain '  is 
generally  referred  not  to  the  bowel  itself,  but  to  distant  parts,  notably  the 
penis,  the  perineum,  the  lower  part  of  the  back,  the  thighs,  under  the  but- 
tocks, and  occasionally  the  stomach. 

A  stricture  of  the  rectum,  resulting  entirel}'  from  muscular  spasm,  is  a  thing 
that  I  am  very  much  disinclined  to  believe  in.  I  am  of  opinion  that  these  stric- 
tures exist  only  in  the  mind  of  the  surgeon,  who  has  been  misled  by  the 
bougie  catching  in  a  fold  of  the  gut,  or  against  the  promontory  of  the  sacrum. 
If  in  doubt  as  to  the  existence  of  a  stricture,  the  surgeon  should  use  a  long  and 
very  elastic  enema-tube,  and  inject  fluid  as  he  passes  it,  so  as  to  distend  the 
gut  and  remove  any  intussusception  of  the  upper  part  of  the  rectum.  This 
condition,  I  think,  has  often  been  mistaken  for  stricture,  as  unless  the  bougie 
goes  directly  into  the  aperture  of  the  invaginated  portion  of  the  gut,  it  gets 
into  the  sulcus  at  the  side,  which  is  a  cul-de-sac,  and  which  prevents  the  in- 
strument from  passing. 

Ih  exploring  the  rectum,  I  use  vulcanite  balls,  olive-shaped  bodies  of 
different  sizes,  mounted  on  pewter  stems,  with  flattened,  roughened  handles. 
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Instrnment  for  detecting  rectal  stricture.  m    .   ,  " 

They  bend  easily  to  any  form  ;  and  by  their  use  I  can  be  certain  of  detecting 
a  stricture.  For  when  they  pass,  or  on  quietly  withdrawing  them,  the  ball 
is  felt  to  come  suddenly,  and  perhaps  with  some  difiiculty,  through  the 
constriction. 

Fig.  1193. 


Kectal  syringe. 

In  cases  of  stricture  where  there  is  great  spasm  with  a  small  amount  of 
organic  disease,  much  good  may  be  done  by  the  use  of  conical  bougies. 
Opium  or  belladonna  with  oil  should  be  injected  previously,  and  the  bougie 
should  be  smeared  over  with  blue  ointment,  which  is  tenacious  and  lubi-icates 
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well.  If  the  instrument  cannot  be  quickly  passed,  it  is  better  not  to  persever< 
as  irritation  will  be  set  up  and  damage  done.  I  strongly  disapprove  c 
forcible  dilatation,  such  as  that  produced  by  Todd's  dilator,  as  obstinat 
ulceration  only  too  often  results ;  the  amount  of  pressui'e  made  cannot  b 
gauged. 

The  only  kind  of  stricture  without  ulceration  which  in  my  opinion  shouL 
be  divided,  is  that  in  which  the  constriction  is  semicircular  or  annular,  am 
feels  to  the  touch  as  though  the  bowel  were  encircled  by  a  cord.  Thes 
strictures  are  so  resilient  that,  even  if  dilated  to  their  fullest  extent,  they  ■wil 
very  soon  return  to  their  previous  state  of  contraction.  All  other  stricture 
without  ulceration  I  treat  by  gentle  dilatation  with  conical  bougies,  ver 
gradually  increasing  the  size  of  the  instrument.  I  pass  a  bougie  twice  o 
thrice  a  week,  or  daily,  but  not  often  the  latter,  being  guided  by  the  natur 
of  the  case ;  that  is,  I  never  set  up  irritation  if  I  can  possibly  avoid  it. 

As  all  strictures  of  the  rectum  show  a  marked  tendency  towards  return 
patients  should  be  warned  never  to  be  long  without  having  the  bougie  passed 
and,  as  soon  as  any  of  the  old  symptoms  recur,  at  once  to  obtain  treatment 
if  this  advice  be  acted  upon,  but  little  fear  need  be  entertained  of  a  dangerou; 
relapse,  and  I  have  now  a  very  large  number  of  patients  who  have  been  ii 
this  way  kept  for  ten  years  and  upwards  in  perfect  comfort. 

Stricture  of  the  rectum  cannot  be  quickly  and  permanently  cured  by  anj 
means ;  an  experience  of  nearly  twenty-five  years  has  never  shown  me  a  singL 
case  quickly  cured,  which  has  not  as  speedily  relapsed. 


Cancer  of  the  Rectum. 

Cancer  of  the  rectum  usually  runs  its  course  in  about  two  years.  In  manj 
instances  the  duration  of  life  is  much  less.  I  have  watched  a  case  o 
encephaloid  which  terminated  fatally  at  the  end  of  four  months  from  th( 
appearance  of  its  earliest  symptoms.  Colotomy  was  performed  by  me  whei 
I  first  saw  the  patient,  two  months  before  death ;  but  I  do  not  think  that  i 
delayed  the  progress  of  the  disease  one  day,  although  it  afibrded  relief  fron 
excruciating  pain.  On  the  other  hand,  I  have  seen  many  cases  of  scirrhui 
and  epithelioma  where  the  patient  lived  quite  four  years  and  a  half  (anc 
even  longeritf^^ut  any  surgical  interference. 

Cancer  ^^^^vly  a  disease  of  middle  life,  but  I  have  seen  encephaloic 
rapidly  fa^^^Hboy  of  seventeen  ;  and  some  years  ago  there  was  i^  St 
Mark's  Ho^^lPlnder  the  care  of  my  colleague,  Mr.  (xowlland,  a  boy,  no 
thirteen,  with  cancer  of  the  rectum.  Scirrhus  and  epithelioma  in  old  peopL 
usually  run  a  very  slow  course,  which  may  be  accounted  for  by  the  fact  tha 
in  old  people  the  vital  forces  are  sluggish  in  disease  as  in  health. 

It  has  been  said  that  cancer  is  more  frequent  in  women  than  in  men.  A; 
regards  the  rectum,  this  is  directly  the  reverse  of  my  experience.  In  mi 
statistics  many  more  men  are  victims  than  women.  From  my  experience 
too,  there  seems  to  be  no  ground  to  consider  cancer  of  the  rectum  as  a  heredi 
tary  malady. 

Some  varieties  of  cancer  may  in  their  early  stage  be  only  and  purely  local 
But  this  stage  is  of  very  short  duration,  and  the  above  statement  is  hardly 
certainly  not  practically,  true  of  the  more  malignant  forms.  By  this  I  meai 
that  as  soon  as  a  growth  exhibits  itself,  so  as  to  be  noticed  by  the  patient 
the  disease  is  commonly  already  constitutional,  and  the  system  is  infected. 

As  a  rule,  cancer  of  the  rectum  during  some  part  of  its  course  is  mos 
horribly  painful,  the  function  of  the  part  enhancing  the  suflering ;  but  ; 
have  seen  patients  in  whom  there  has  not  been  excessive  pain,  particularly  ii 
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the  early  stages.  In  the  more  advanced  periods  of  the  malady  the-  pain  often 
becomes  unremitting,  from  the  fact  that  many  nerves  become  involved,  and 
are  pressed  upon  or  stretched,  the  neighboi-ing  organs  thus  becoming  seats  of 
separate  pain,  even  if  they  are  not  actually  touched  by  the  growth.  I  had  a 
patient  with  cancer,  which,  commencing  in  the  rectum,  involved  the  whole 
cavity  of  the  pelvis,  and  pain  down  the  right  sciatic  nerve  was  one  of  his 
most  distressing  symptoms. 

The  forms  of  malignant  disease  usually  described  as  occurring  in  the  rectum 
are  epithelioma,  scirrhus,  encephaloid,  colloid,  and  melanosis.  I  think  that 
I  have  placed  them  in  their  order  of  frequency.  I  have  never  seen  a  mela- 
notic tumor  of  the  rectum.  I  have  seen  many  colloid  tumors,  but  I  am  not 
sure  that  encephaloid  may  not  be  colloid,  or  pass  into  it.  From  my  own 
clinical  observation  I  should  be  inclined  to  say  that  in  cancer  of  the  rectum 
it  is  often  very  difficult,  if  even  possible,  to  make  any  distinction  between 
broken-down  scirrhus  and  epithelioma.  I  have  seen  cancers  of  the  rectum 
stony  hard  at  one  part  and  quite  soft  at  another. 

Malignant  growths  are  commonly  found  seated  within  three  inches  of.  the 
anus,  but  often  extend  higher  up,  the  most  rapidly  dangerous  being  about 
the  upper  part  of  the  rectum  and  the  lower  portion  of  the  sigmoid  flexure. 
When  cancer  occurs  near  the  anus,  it  may  extend  upwards  ^beyond  the  reach 
of  the  finger,  but  more  frequently  it  does  not,  and  the  whole  extent  of  the 
disease  can  be  ascertained.  If  epithelioma  begins  at  the  anus  itself,  it  may 
extend  upwards  for  a  variable  distance,  usually,  however,  not  so  far  as  to 
put  excision  out  of  the  question.  There  is  in  cancer  of  the  rectum  a  peculiar 
odor,  which  one  cannot  describe,  but  which  once  recognized  will  rarely  be 
forgotten.  In  my  opinion  the  odor  is  pathognomonic.  In  scirrhus  and 
encephaloid,  the  mucous  membrane  may  for  a  time  remain  quite  smooth  and 
unaffected,  though  adherent  to  the  growth  below.  In  epithelioma,  the  mu- 
cous membi-ane  seems  to  be  implicated  from  the  first  throughout,  and,  even 
when  the  growth  is  considerable,  will  be  found  movable  over  structures 
beneath. 

Scirrhus  is  often  found  as  a  hard  tumor  seated  in  the  rectum  over  the 
prostate  gland,  and,  although  it  may  not  have  arisen  from  the  gland  itself, 
nor  invaded  it;at  all,  yet  it  is  remarkably  adherent  to  it. 

The  more  malignant  forms  of  cancer  do  not  exist  long  in  the  rectum  before 
secondary  deposits  occur  in  the  lumbar  glands,  groin,  Yw^m^^.  The  aspect 
of  countenance  which  so  often  attends  the  cancerous  cg^^^Bis  very  usual, 
and  is  seen  earlier  in  cancer  of  the  rectum,  I  think,  tha^^^^H^ar  disease  of 
other  parts.  When  the  cancerous  growth  is  high  up,  v^^BB[frequent  and 
severe,  is  an  early  symptom,  even  when  not  much  obstiTc^nOTi  exists.  The 
onset  of  cancer  in  the  rectum  is  often-  marked  by  very  trivial  symptoms. 
A  patient  may  come  into  the  surgeon's  consulting  room  complaining  of  no 
more  than  a  little  diarrhoea  in  the  morning,  or  even  of  only  a  little  uneasi- 
ness in  the  bowel.  He  may  look  thoroughly  healthy  and  strong,  and  may 
really  think  himself  well  in  every  respect  save  for  the  slight  local  trouble ; 
yet,  on  making  an  examination,  it  may  be  found  that  the  disease  is  advanced 
beyond  all  possibility  of  doing  any  good.  When  cancer  attacks  the  upper- 
most portion  of  the  rectum,  or  the  sigmoid  flexure,  it  runs  a  hnore  rapid 
course,  and  is  much  more  dangerous ;  indeed,  sudden  death  is  not  uncommon, 
as  total  obstruction  takes  place  quickly,  and,  unless  colotomy  be  promptly 
performed,  the  intestine  gives  way  above  the  obstruction,  and  death  ensues. 
Cancerous  stricture  of  the  upper  part  of  the  sigmoid  flexure,  or  of  the  de- 
scending colon,  is  not  so  immediatel}^  dangerous,  although  the  obstruction 
may  be  total.  I  have  seen  cases  of  this  kind  in  which  life  has  lasted  eight 
weeks  or  longer. 


122  INJURIES   AND   DISEASES   OF    THE   RECTUM. 

In  regard  to  treatment,  I  have  never  seen  any  benefit  result  from  the  appli- 
cation of  caustics  to  growths  within  the  bowel,  bat  when  a  cancerous  mass 
protrudes,  which,  however,  is  a  somewhat  rare  occurrence,  I  have  relieved 
pain  and  got  rid  of  a  good  deal  of  the  growth  by  using  the  arsenite  of  copper 
with  mucilage  as  a  paste ;  it  does  not  cause  bleeding,  and,  as  far  as  my 
experience  goes,  is  free  from  danger. 

The  treatment  in  the  majority  of  cases  of  cancer  resolves  itself  into  an 
attempt  to  assuage  the  sufferings  of  the  patient.  Pain  is  mitigated  by 
the  recumbent  position,  and  by  sedatives,  which  should  be  used  externally 
and  internally,  opium  in  its  several  forms  being  the  most  effective  agent  which 
we  possess.  It  may  be  used  as  a  suppository,  in  which  case  the  best  formula  is 
morphia  with  glycerine  and  gelatine  (three  of  glycerine  to  one  of  gelatine),  as 
this  melts  very  soon,  and  does  not  feel  like  a  foreign  body  in  the  sensitive 
bowel.  Injections  of  Battley's  sedative,  .nepenthe,  or  black  drop,  in  starch, 
afford  great  relief  Probably  most  patients  obtain  the  greatest  comfort  from 
hypodermic  injections  of  morphia,  but  no'  opiate  can  be  used  long  without 
inducing  a  state  of  mind  almost  as  unendurable  as  the  pain  of  the  disease; 
therefore  great  care  should  be  taken* to  husband  the  remedy  as  much  as  pos- 
sible, never  using  a  larger  dose  than  is  absolutely  necessary,  and  bearing  in 
mind  that  it  may  be  necessary  to  rely  upon  it,  more  or  less,  even  for  months. 
I  have  tried  the  Chian  turpentine,  recommended  by  Mr.  John  Clay,  of  Bir- 
mingham, but  have  not  been  satisfied  with  its  results,  and  have  discontinued 
its  use. 

When  cancerous  growths  approach  the  anus,  considerable  relief  may  be 
obtained  by  dividing  the  sphincter  muscles;  defecation  is  thus  rendered 
easier,  and  no  possible  compression  can  be  exercised.  When  diminution  of 
the  calibre  of  the  bowel  is  induced  by  cancer  near  the  anus.  Professor 
Verneuil  has  proposed  free  division  of  the  gut  in  the  dorsal  median  line; 
this  operation  I  have  frequently  practised,  thereby  affording  great  temporary 
relief  to  my  patients.  In  encephaloid  of  the  rectum,  much  relief  from  pain 
and  some  advantage  may  be  obtained  by  tearing  out  the  growth  by  the 
fingers  or  the  scoop.  This  must  be  done  boldly,  and  the  whole  growth 
enucleated  quickly  and  resolutely.  If  only  the  superficial  portions  are  torn 
away,  hemorrhage  may  occur  to  a  considerable  extent,  which  must  exhaust  the 
patient,  and  no  real  benefit  will  accrue.  ,  In  the  cases  in  which  I  have  adopted 
this  plan  of  tr^jj^it,  I  have  been  surprised  to  observe  that,  after  the  removal 
of  the  cancerc^^H™rths,  the  facial  appearance  of  the  patients  has  improved 
immensely  ;  fflw^E'^y  have  all  lost  the  malignant  aspect,  and  not  until  the 
growths  have^KHglly  returned,  and  with  it  the  poisoning  of  the  blood  and 
tissues,  has  thecountenance  reassumed  its  worn,  haggard  look.  So,  also,  in 
respect  of  health,  strength,  freedom  from  pain,  appetite,  and  capacity  for 
sleep,  this  change  for  the  better  has  been  remarkable. 

Two  operations  have  been  practised  for  the  relief  of  rectal  cancer :  The 
one  is  extirpation  of  all  the  diseased  portions  of  the  rectum ;  the  other 
is  colotomy,  lumbar  or  inguinal,  which  only  professes  to  relieve  pain,  and 
possibly  to  extend  the  term  of  the  patient's  life.  Extirpation  of  the  rectum 
may  be  undertaken  in  any  form  of  cancer  which  does  not  necessitate  the 
removal  of  more  than  four  and  three-quarters  or  five  inches  of  the  rectum  in 
the  male,  and  about  one  inch  less  in  the  female.  If  found  closely  adherent 
to  the  base  of  the  bladder  and  prostate  gland,  or  to  the  neck  of  the  uterus  in 
women,  the  operation  is  probably  not  admissible,  and  certainly  not  desirable. 
Again,  if  any  enlarged  glands  exist  in  the  inguinal  or  lumbar  regions,  the' 
operation  cannot  be  recommended.  Lastly,  I  should  say  that  the  patient 
ought  not  to  be  so  exhausted  as  to  render  it  doubtful  whether  the  rather 
severe  shock,  consequent  on  the  operation,  may  not  greatly  endanger  life. 
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The  partial  removal  of  the  circumference  of  the  bowel  is  in  my  opinion  most 
unsatisfactory.  In  all  the  cases  in  which  I  have  removed  only  part  of  the 
wall,  there  has  been  either  a  return  of  the  disease  in  the  rectum,  or  in  the 
glands  in  the  groin,  or  in  some  internal  organ,  mostly  the  liver. 

Up  to  the  present  time  I  have  excised  the  rectum  in  its  entire  circum- 
ference in  36  patients.  In  my  early  cases  my  success  was  less  than  it  has 
been  since ;  increased  experience  has  taught  me  better  ways  of  operating 
and  more  skill  in  arresting  hemorrhage.  I  am  not  nearly  as  long  in  com- 
pleting the  operation,  and  consequently  my  patients  suffer  less  shock ;  they 
rarely  lose  more  than  four  or  live  ounces  of  blood,  and  are  in  the  average  not 
under  ether  more  than  thirty  minutes^n  many  cases,  indeed,  much  less  time 
than  that.  I  never  stop  to  tie  bleeding  vessels  as  I  go,  but  put  on  forceps 
and  leave  them  hanging.  I  use  an  ecraseur  with  whipcord,  not  wire,  for 
cutting  through  the  bowel.  I  prefer  it  because  it  can  be  more  easily  applied, 
and  more  accurately  adjusted.  It  might  be  expected  that  in  my  long  career 
I  should  have  excised  the  rectum  in  many  more  cases  than  I  have,  but  the 
fact  is  that  few  really  good  cases  for  the  operation  present  themselves.  Cancer 
often  commences  high  up  in  the  bowel,  and  only  comes  into  reach  after 
existing  for  some  months.  I  have  seen  so  many  patients  with  cancer  of  the 
rectum  who  had  recently  been  examined  by  eminent  surgeons,  and  no  disease 
found,  that  I  have  come  to  the  conclusion  that  the  disease  existed,  but  had 
only  very  recently  come  within  reach  of  the  finger.  Moreover,  I  have  myself 
examined  patients  who  had  very  marked  symptoms  of  malignant  disease  of 
the  bowel,  but  in  whom  I  could  not  detect  any  disease  in  the  rectum,  and  in 
less  than  three  months  these  patients  have  again  presented  themselves,  and 
the  growth  has  been  felt  two  inches  from  the  anus. 

The  mode  of  operating  which  I  prefer  in  all  serious  cases,  that  is,  when  more 
than  three  inches  of  the  rectum  has  to  be  removed,  is  that  which  has  found 
most  favor  with  French  writers.  The  surgeon  commences  the  operation 
by  making  a  deep  dorsal  incision,  beginning  just  in  front  of  the  tip  of  the 
coccyx,  and  carried  high  up  the  bowel.  I  consider  this  the  "  key"  to  the 
operation ;  it  affords  plenty  of  room  and  wonderfully  facilitates  the  details, 
such  as  securing  vessels  quickly,  and  performing  delicate  dissections  of  the 
parts  adherent  to  the  prostate  and  base  of  the  bladder,  or  to  the  vagina. 
Further,  it  forms  a  deep  drain  through  which  all  morbific  matters  run  away, 
and  through  which  the  whole  wound  can  be  easily  washed  out  with  weak 
Carbolic  lotion,  or  some  other  antiseptic. 

In  operating  upon  the  male,  a  silver  catheter  should  always  be  passed  to 
steady  the  urethra  and  render  the  deep  dissection  safe  and  more  rapid.  I 
often  keep  a  large  tube  in  the  rectum,  after  the  operation,  to  favor  the  escape 
of  flatus,  which  if  retained  sometimes  causes  the  patient  great  pain. 

In  women,  an  assistant's  finger  should  be  introduced  into  the  vagina  to 
afford  the  surgeon  timely  warning  of  his  approach  to  the  mucous  mem- 
brane. If  obliged  to  take  out  a  portion  of  the  recto-vaginal  wall,  I  am 
not  anxious  about  it,  as  in  all  my  cases  in  which  this  has  been  done  I  have 
repaired  the  damage  at  the  time  of  the  operation,  and  in  nearly  all  success- 
fully. In  cases  where  the  disease  does  not  extend  very  high  up  the  rectum, 
it  is  possible  to  leave  the  sphincter  muscle,  and  bring  down  the  bowel  so  as 
to  suture  it  to  the  skin.  I  certainly  have  not  had  the  success  some  surgeons 
claim  in  such  cases.  I  have  several  times  found  the  traction  so  great  as  to 
tear  out  the  sutures,  and  at  other  times  fecal  matter  has  got  into  the  wound, 
and  the  sutures  have  had  to  be  taken  out  to  clear  away  pus,  etc.  In  two 
patients  only  have  I  had  good  results,  the  skin  uniting  with  the  mucous 
membrane  very  securely ;  both  patients  were  women,  thin,  and  very  good 
subjects  for  the  operation. 
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When  small  portions  of  the  rectum  have  to  be  removed,  there  are  several 
ways  in  which  this  can  be  done,  and  the  surgeon  may  avoid  the  dorsal  in- 
cision and  use  a  horse-shoe  one  around  the  dorsal  circumference  of  the  anus  ; 
getting  into  the  connective  tissue,  the  flap  may  be  turned  forwards,  the  growth 
removed,  and  then  the  flap  brought  down  and  sutured  to  the  bowel  without 
sacriflcing  the' sphincters.  I  have  not  myself  met  with  a  single  case  in  which 
I  could  attempt  this  operation  with  any  chance  of  success,  and  I  much  doubt 
if  it  is  very  practicable.  Mr.  James  Adams,  late  of  the  London  Hogpital, 
has  suggested  that  colotomy  should  be  performed  prior  to  excising  a  cancer 
of  the  rectum.  His  arguments  in  favor  of  such  a  step  are  as  follows : 
*'  That  in  cases  of  any  but  the  slightest  degree  the  operation  might  prove 
incomplete,  and  the  disease  speedily  return  ;  that  after  complete  removal  of 
the  lower  part  of  the  rectum,  the  subsequent  contraction  is  often  very  great, 
and  even  at  times  quite  intractable ;  and  that  in  any  case  the  healing  of  the 
wound  would  be  much  expedited  and  the  local  recurrence  diminished  by 
diverting  the  course  of  the  fecal  matter."  I  have  not  yet  tried  the  combined 
operation  of  colotomy  followed  by  excision,  but  I  am  disposed  to  think  that 
there  is  much  to  commend  it. 

I  have  found  in  all  cases  of  excision  of  the  rectum,  in  those  of  others  as  well 
as  in  my  own,  that  by  the  third  month  after  the  operation  very  great  contrac- 
tion will  have  taken  place,  unless  certain  precautions  have  been  practised. 
The  contractions  once  formed  are  most  difiicult  of  cure,  and  in  fact  some  are 
never  thoroughly  rectified.  In  all  my  cases,  for  years  now,  I  have  made  my 
patients,  after  the  expiration  of  ten  or  fourteen  days  from  the  operation,  wear  a 
vulcanite  tube  in  the  bowel.  This  is  taken  out  daily  while  the  bowels  are 
acting,  but  at  other  times  is  constantly  retained  for  some  months ;  the  result 
is  that  no  stricture  or  contraction  of  the  anal  orifice  takes  place,  and  that  the 
patients  are  quite  comfortable.  In  one  of  my  cases  a  man  has  been  compelled 
to  wear  a  plug  ever  since  the  operation  ;  if  he  leaves  it  out  for  a  couple  of 
months,  the  parts  re-contract.  I  use  tubes  of  three  or  four  inches  in  length, 
one  end  conical  to  render  the  introduction  easy,  and  the  other  ending  in  a 
broadish  flange  to  prevent  its  accidentally  slipping  into  the  rectum,  and  also 
to  enable  it  to  be  stitched  to  a  bandage  which  keeps  it  in  place. 

Now  what  has  been  my  success  in  the  36  cases  in  which  I  have  operated 
since  March  2, 1874  ?  Unfortunately,  with  the  very  best  intentions,  accuracy 
in  all  particulars  cannot  be  insured  in  answering  this  question.  Patients, 
particularly  those  attended  in  hospital,  go  away,  and  are  lost  sight  of,  but  I 
have  done  all  that  I  could  to  follow  up  my  cases,  and  have  fairly  succeeded, 
as  I  know  the  I'esult  in  26.     Of  the  26  patients, 

1  died  about  4  years  after  the  operation. 


1    ' 

"      3                    " 

2     ' 

"      2                     " 

5     ' 

over  18  months        " 

7     ' 

about  1  year             " 

6     ' 

from  the  direct  consequences  of  the  operation 

5  I  know  to  be  still  alive. 

Of  the  5  living  patients,  one  was  operated  upon  more  than  seven  years  ago ; 
the  rest  within  two  years.  Of  the  5  who  died  from  the  direct  consequences 
of  the  operation  (that  is,  within  14  days),  1  died  by  carbolic-acid  poisoning — 
an  assistant  unwittingly  injecting  a  strong  solution  to  wash  out  the  wound — 
the  peritoneal  cavity  being  open ;  1  from  secondary  hemorrhage  on  the  10th 
or  12th  day  ;  1  from  peritonitis,  a  few  days  after  the  operation  ;  and  2  from 
erysipelas.  There  still  remain  the  ten  patients  lost  sight  of;  of  these  I  can 
only  say  that  they  all  went  from  my  care  after  two  months,  when  the  early 
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dangers  attending  the  operation  had  passed  away ;  two  I  saw  after  six  months, 
and  their  cases  bade  fair  to  be  very  successful. 

I  must  contend  that  the  operation  in  properly  selected  cases  is  one  likely  to 
afford  excellent  results,  and  I  am  sure  that  with  increased  experience  the  direct 
mortality  may  be  decreased.  Properly,  my  deaths  from  the  operation  per  se 
may  be  reduced  to  4,  as  the  carbolic-acid -poisoning  was  absolutely  an  accident. 
As  to  the  prolongation  of  life  and  the  amount  of  comfort  afforded,  I  think 
,  it  quite  sufficient  to  justify  my  recommending  the  operation  in  all  cases  in 
which  the  growth  can  be  fully  removed.  In  two  of  my  cases,  which  did 
well,  I  opened  the  peritoneum  and  removed  a  hard  mass  of  glands,  and  in 
another  case  one  gland ;  and  I  am  fully  confident  that  if  due  precautions  are 
taken,  the  opening  the  cavity  of  the  abdomen  does  not  greatly  add  to  the 
danger. 

Since  writing  the  above  paragraphs  I  have  performed  three  more  excisions 
of  the  rectum,  and  all  of  the  patients  are,  so  far,  doing  well. 

I  shall  only  quite  briefly  touch  upon  the  question  of  colotomy,  as  the  sub- 
ject has  been  fully  considered  elsewhere.  Generally,  I  will  say  that  colotomy 
is  justifiable  when  an  obstruction  existing  in  the  rectum,  sigmoid  flexure, 
or  in  the  descending  or  transverse  colon,  places  the  patient's  life  in  peril. 
Also,  when  an  opening  has  taken  place  between  the  rectum  and  the  bladder, 
or  even  the  vagina  high  up,  the  distress  in  these  cases  being  often  exceedingly 
great.  When  cancer  of  the  rectum  is  rapidly  advancing,  and  all  treatment 
fails  to  relieve  pain,  then  also  colotomy  may  be  performed  even  if  no  ob- 
struction exists. 

I  must,  however,  protest  against  colotomy  being  performed  simply  because 
a  cancer  exists  in  the  rectum.  Often  neither  pain  nor  obstruction  will  ensue 
for  months,  or  they  may  never  occur,  and  the  patient  may  die  of  some  other 
malady.  Of  course,  if  a  surgeon  at  once  persuades  all  his  patients  who  have 
malignant  growths  of  the  rectum  to  submit  to  colotomy,  under  the  promise 
that  life  will  be  much '  prolonged  and  suffering  averted,  he  will  have  many 
cases  to  report  and  very  good  statistics,  but  I  maintain  that  such  statistics  are 
really  valueless.  In  one  case,  another  surgeon  performed  colotomy  three  days 
after  the  patient  had  consulted  me ;  there  w-as  a  growth,  but  no  pain  and  no 
obstruction,  and  the  patient  was  in  fair  health ;  he  died  four  months  after 
the  operation.  In  all  probability,  had  he  not  been  operated  upon,  he  might 
have  lived  for  years.  I  was  once  called  to  Eastbourne,  to  see  a  gentleman 
whom  I  found  suffering  from  constant  diarrho3a ;  he  was  wasted  to  a  shadow, 
and  his  skin  was  dry  and  furfuraceous.  I  found  superficial  ulceration  in 
the  rectum  as  far  as  I  could  reach,  and  the  mucous  membrane  was  studded 
with  small  elevated  bodies.  I  said  that  the  patient  was  suffering  from  tuber- 
culosis of  the  bowel,  and  that  he  would  die  in  a  few  days.  I  was  then  asked 
if  I  did  not  think  that  colotomy  was  necessary,  and  was  told  that  a  surgeon 
was  coming  the  next  day  to  colotomize  the  patient.  I  fortunately  succeeded 
in  stopping  the  operation:  the  patient  died  in  three  days,  and  the  post-mortem 
examination  showed  tuberculous  deposits  through  the  whole  intestine. 

I  saw  a  gentleman  not  long  since  who  came  to  consult  me  about  the  trou- 
ble which  he  experienced  from  an  opening  that  had  been  made  in  his  right 
lumbar  region  for  the  relief  of  obstruction  in  the  bowel.  I  found  a  con- 
siderable portion  of  the  descending  colon  coming  out  of  the  wound.'  He  said 
that  the  operation  had  been  done  two  years  before,  and  that  he  had  been  said 
to  have  cancer.  He  said  that  he  had  never  had  any  severe  obstruction  in  the 
bowel,  but  that  the  surgeon  thought  that  while  his  health  was  fair  it  Avas 
better  to  do  the  operation,  so  as  to  avoid  difficulty  that  was  sure  to  arise  in 
the  future.     On  carefully  examining  the  patient's  rectum,  I  found  a  very 
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moderate  syphilitic  stricture,  through  which  a  bougie,  as  thick  as  my  fore- 
finger, was  easily  passed. 


Hemorrhoids. 

External  hemorrhoids  may  be  divided  into  two  varieties :  the  first  includ- 
ing all  hypertrophies  or  excrescences  of  skin  around  the  anus ;  the  second,  san- 
guineous venous  tumors  outside  of  the  external  sphincter.  These  are  in  fact 
either  coagulations  of  blood  in  dilated  veins,  or  coagulated  extravasations  into 
the  connective  tissue.  The  first  variety  of  external  hemorrhoids  is  often  a 
sequel  of  the  second,  as,  when  a  coagulum  is  absorbed,  a  small  flap  or  tag  of 
skin  remains  behind,  marking  its  site  and  liable  to  give  further  trouble  by 
accidentally  becoming  inflamed  at  a  future  period.  Should  this  happen,  the  tag 
of  skin  becomes  swollen,  cedematous,  and  shiny,  and  exceedingly  painful  to  the 
touch;  sometimes  it  ulcerates,  or  suppuration  may  take  place  if  the  inflamma- 
tion runs  high,  and  thus  a  small  but  painful  little  fistula  may  arise.  At  times 
the  oedema  is  so  considerable  as  to  extend  into  the  bowel,  forming  a  large 
swollen  ring  of  skin  and  everted  mucous  membrane  all  around  the  anus. 

With  regard  to  the  second  variety,  the  sanguineous  venous  hemorrhoids, 
they  are  swollen,  ovoid  or  globular,  bluish  tumors,  very  hard  and  exquisitely 
painful ;  they  can  be  pinched  up  between  the  finger  and  thumb  from  the 
tissues  beneath,  and  they  feel  as  if  a  foreign  body  were  present  there.  Some- 
times, but  rarely,  they  can  by  gentle  pressure  be  emptied  of  their  contents  ; 
but  this  process  is  not  followed  by  any  beneflt  to  the  patient,  as  in  a  few 
hours  they  become  more  painful  and  larger  than  before.  By  irritation  they 
set  up  spasm  of  the  sphincter  and  levatores  ani  muscles  so  that  they  are  drawn 
up  and  pinched,  thus  adding  much  to  the  patient's  suft'ering.  Just  as  he  is 
falling  to  sleep,  a  spasm  takes  place  and  wakes  him  up;  in  addition  there  is 
constant  throbbing,  and  the  sensation  as  if  a  foreign  body  were  thrust  into 
the  anus  ;  this  excites  the  desire  every  now  and  again  to  attempt  to  expel  it 
by  straining,  which,  if  indulged  in,  of  course  aggravates  the  pain.  Often 
the  patient  cannot  sit  down,  save  in  a  constrained  attitude,  nor  can  he  walk; 
and  when  he  coughs  the  succussion  causes  acute  suft'ering.  When  the 
bowels  act,  and  for  some  time  afterwards,  the  distress  is  greatlj^  increased. 
Accompanying  all  this  there  are  general  feverishness,  furred  tongue,  and 
usually  constipation. 

Such  then  are  the  symptoms  of  an  acute  "  attack"  of  external  piles,  and 
it  must  be  remembered  that  one  invasion  predisposes  to  another.  K"ow  what 
are  the  causes  of  external  hemorrhoids,  remote  and  exciting?  Amongst  the 
former  must  be  included,  obstructions  of  the  liver  or  portal  system,  fecal 
accumulations,  and  anything  rendering  the  return  of  blood  from  the  rectum 
diflBcult,  Therefore,  whatever  induces  constipation  of  a  chronic  type,  may 
also  be  regarded  as  a  predisposing  cause  of  external  hemorrhoids.  Too  good 
living — especially  the  consumption  of  large  qijantities  of  meat — free  indulgence 
in  alcoholic  drinks,  excessive  smoking,  sedentary  occupations,  etc.,  are  such 
causes.  Among  the  exciting  causes,  exposure  to  wet  or  cold,  friction  from 
clothing,  and  the  use  of  printed  paper  as  a  detergent  (especially  the  cheap 
papers  from  which  the  ink  comes  oft"  on  the  slightest  friction),  the  neglect  of 
proper  ablutions,  and  straining,  however  induced,  are  in  my  experience  the 
most  common.  Not  unfrequently  a  little  unusual  eating  and  drinking,  with- 
out any  absolute  excess,  is  the  exciting  cause  ;  an  indulgence  in  effervescing 
wines  or  full-bodied  ports  or  new  spirits,  being  especially  dangerous.  The 
earliest  symptom  is  a  sensation  of  fulness  or  plugging  up,  and  of  slight  pulsa- 
tion in  the  anus  ;  there  is  also  a  tendency  to  constipation,  inducing  a  little 
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straining ;  this  is  frequently  followed  by  itching  of  a  very  annoying  character, 
coming  on  when  the  patient  gets  warm  in  bed,  keeping  him  awake  for  some 
time,  and  inducing  him  to  scratch  the  part.  In  the  morning  he  finds  his  anus 
a  little  swollen  and  tender,  and  if  he  be  an  observant  person  with  regard  to 
himself,  he  will  notice  after  a  motion  a  slight  stain  of  blood. 

The  treatment  in  such  a  case  should  be  abstinence  from  active  exercise,  with 
rather  spare  diet,  embracing  well-cooked  vegetables  and  fish,  but  not  much 
meat,  and  no  beer  or  spirits ;  even  wine  is  not  desirable.  If  a  smoker,  the 
patient  must  cut  down  his  usual  allowance  ;  smoking  often  causes  a  sympa- 
thetic irritation  of  the  throat  and  rectum.  He  may  take  a'warm  or  a  Turkish 
bath,  and  should  wash  the  anus  night  and  morning  with  warm  water  and 
Castile  soap,  after  this  applying  some  glj'cerine  and  tannic  acid,  or  some  calo- 
mel ointriient,  or  a  lotion  composed  of  one  teaspoonful  of  the  liq.  plumbi 
diacetatis  added  to  a  wineglassful  of  fresh  milk,  which  is  very  soothing.  As 
to  medicines,  he  may  take  a  Plummer's  pill,  with  a  little  taraxacum  and 
belladonna,  for  two  or  three  nights  at  bed-time ;  and  in  the  morning,  fasting, 
some  efl:ervescing  citrate  of  magnesium,  phosphate  of  sodium  or  sulphate  of 
potassium  and  sodium,  or  this  draught,  which  I  have  found  very  useful  on 
many  occasions  :  R. — Liq.  magnes.  carb.  f^ss  ;  potassii  bicarb.  9j  ;  syr.  seu 
tinct.  sennse  fjij  ;  spt.  sether.  nit.  f3ss;  aquas  purse  ad  f^ij.  One  third  of  a 
tumbler-full  of  Friedrichshall  water,  taken  fasting  with  twice  as  much  warm 
water,  or  Carlsbad  salts,  will  also  have  a  good  effect. 

If  the  case  be  neglected,  and  advice  be  not  sought  until  active  inflammation 
has  set  in,  and  the  symptoms  I  have  described  are  in  full  force,  the  surgeon 
will  save  his  patient  much  time,  pain,  and  after-trouble,  by  snipping  ofl:"  the 
inflamed  cutaneous  excrescences,  or,  in  the  case  of  the  sanguineous  tumors,  by 
laying  them  freely  open  by  transfixion  with  a  bistoury,  and  turning  out  the 
clot.  The  incision  should  be  made  in  the  direction  of  the  radiating  folds  of  the 
anus.  A  little  absorbent  cotton-wool  should  be  laid  into  the  wound,  which 
will  readily  heal.  It  is  always  well  in  these  cases  to  ascertain,  by  means  of 
an  injection,  whether  there  be  any  internal  piles  associated  with  the  external ; 
if  so,  they  must  be  attended  to,  or  the  patient  will  probably  be  made  worse 
by  any  operation  on  the  external  hemorrhoids.  If  the  patient  will  not  submit 
to  operative  treatment,  the  swollen  parts  should  be  well  smeared  with  extract 
of  belladonna  and  glycerine  in  equal  parts,  and  a  warm  poultice  applied. 
Sometimes  cold  is  found  by  the  patient  to  be  more  soothing ;  ice  should 
then  be  constantly  applied,  or,  if  this  be  unattainable,  Goulard  water  with 
extract  of  belladonna.  I  have  never  seen  much  benefit  derived  from  leeching, 
and  often  much  ill. 

After  having  experienced  one  attack  of  hemorrhoids,  a  patient  should 
guard  himself  against  a  repetition  by  simple  living,  plenty  of  exercise,  abstin- 
ence from  stimulants  and  excessive  smoking,  great  cleanliness  of  the  anus, 
and  absolute  regularity  of  the  bowels.  If  medicinal  aid  be  required  to 
insure  this,  he  will  find  equal  parts  of  the  confections  of  black  pepper, 
sulphur,  and  senna,  a  capital  remedy ;  or  the  German  licorice-powder,  one 
teaspoonful  of  which,  two  or  three  times  a  week  at  bed-time,  generally  suf- 
fices to  keep  the  bowels  acting  daily  ;  lastly,  the  mineral  waters,  such  as 
Friedrichshall,  Pullna,  or  Hunyadi-Janos,  are  often  of  great  use.  A  steady 
perseverance  in  the  line  of  treatment  which  I  have  suggested  will  in  all  pro- 
bability eradicate  the  hemorrhoidal  tendency. 

A  favorite  prescription  of  mine  to  stave  off  attacks  is  the  following : 
E,. — Magnes.  sulph.  Jss ;  acid,  nitric,  dil.  "l  x ;  succi  taraxaci  f3j ;  infus. 
calumbse  f  gj.  This  should  be  taken  twice  in  the  day.  This  medicine  acts 
gently  on  the  liver  and  bowels,  and  at  the  same  time  is  a  tonic.  After 
taking  it  for  a  week,  the  patient  generally  feels  wonderfully  better.    His 
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appetite  is  good,  his  bowels  are  regular,  and  he  is  capable  of  bearing  fatigue 
and  enjoying  exercise. 

Internal  Hemorrhoids.  —  Although  during  pregnancy  external  venous 
hemorrhoids  are  frequent,  and  usually  pass  away  after  labor,  the  reverse  is 
the  case  with  regard  to  internal  hemorrhoids ;  these  most  frequently  make 
their  appearance  after  parturition,  when  all  the  parts  are  relaxed  and  uterine 
involution  is  going  on.  I  will  not  attempt  to  give  any  reason  for  this  pecu- 
liarity ;  I  only  state  a  fact  which  I  have  repeatedly  observed.  As  regards  the 
other  causes  of  internal  hemorrhoids,  they  are  practically  those,  which  also 
produce  external  hemorrhoids.  In  addition,  hereditary  influence,  and  diseases 
of  the  genito-urinary  system,  must  be  included. 

I  do  not  share  M.  Verneuil's  view  that  the  boutonnilres  musculaires,  de- 
scribed in  the  section  on  anatomy,  play  an  important  part  in  the  etiology 
^of  the  disease  which  we  are  now  considering,  mainly  on  two  grounds: 
first,  because  the  presence  of  arteries  in  hemorrhoidal  growths  is  not  thus 
accounted  for  ;  and  secondly,  because  it  seems  to  me  that  the  contraction  of 
the  circular  and  longitudinal  muscular  fibres  of  the  bowel  favors,  and  does 
not  retard,  the  upward  flow  of  the  blood  ;  the  button-hole  apertures  through 
the  muscular  walls  of  the  rectum  really  play  the  part  of  valves  to  support 
the  column  of  blood  going  to  the  liver,  and  in  place  of  causing  stasis  pre- 
vent it,  by  opposing  regurgitation  in  congested  states  of  that  organ. 

As  regards  the  structure  and  appearance  of  internal  hemorrhoids,  three 
broadly-marked  kinds  may  be  observed  :  viz.,  the  capillary  hemorrhoid,  the 
arterial  hemorrhoid,  and  the  venous  hemorrhoid  ;  at  times  all  perfectly  dis- 
tinct, at  other  times  united  in  the  same  patient. 

Hemorrhoids  of  the  first  variety  I  should  describe  as  small,  florid,  raspberry- 
like  looking  tumors,  having  a  granular,  spongy  surface,  and  bleeding  on  the 
slightest  touch  ;  these  piles  are  often  situated  rather  high  in  the  bowel.  Al- 
though so  small,  the  quantity  of  blood  lost  from  them  may  be  very  consider- 
able. In  structure  they  consist  almost  entirely  of  hypertrophic  capillary  vessels 
and  spongy  connective  tissue,  and  therefore  I  think  a  good  name  for  them  is 
the  capillary  hemorrhoid.  They  resemble  arterial  nsevi  very  closely  indeed 
in  their  microscopic  structure,  except  that  they  are  covered  externally  by  a 
very  much  thinner  membrane,  and  consequently  are  readily  made  to  bleed. 
Ultimately,  the  main  vessels  feeding  the  growth  increase  in  diameter,  and 
the  areolar  tissue  becomes  thickened  and  more  abundant.  An  exudation  of 
lymph  obliterates  the  capillaries,  and  so  arrests  bleeding  from  the  surface. 
These  changes  I  believe  to  be  the  result  of  slow  processes  of  inflammation. 
In  this  way  most  commonly  hemorrhoids  of  the  second  variety,  arterial  in- 
ternal hemorrhoids,  are  formed.  They  may  be  thus  distinguished:.  The 
tumors  vary  in  size,  attain  sometimes  very  considerable  dimensions,  glisten 
on  their  surface,  are  slippery  to  the  touch,  hard,  and  vascular,  and  if  scratched 
bleed  freely,  the  blood  being  bright-red  and  issuing  by  jets.  If  the  finger  is 
passed  into  the  bowel  it  will  feel  entering  into  the  upper  part  of  each  hemor- 
rhoid an  artery,  pulsating  with  as  much  force  as  the  radial,  and  in  many 
cases  of  a  calibre  but  little  less.  On  dissecting  one  of  these  tumors,  it  will 
be  found  to  consist  of  numerous  arteries  and  veins,  freely  anastomosing,  tor- 
tuous, and  sometimes  dilated  into  branches,  and  of  a  stroma  of  cell-growth 
and  connective-tissue,  the  latter  most  abounding. 

The  third  variety  is  the  venous  internal  hemorrhoid,  and  in  this  the  venous 
system  predominates.  The  tumors  are  often  very  large.  I  have  seen  them 
quite  the  size  of  a  hen's  egg.  They  are  bluish  or  livid  in  color,  and  they  are 
hardish;  the  surface  maybe  smooth  and  shiny,  or  pseudo-cutaneous;  they 
prolapse  very  readily,  and  are  often  constantly  down ;   they  do  not  usually 
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bleed  much,  but,  if  pricked,  the  contained  blood  may  be  either  venous  or 
arterial.  This  form  is  commonly  found  in  women  who  have  borne  children, 
and  who  have . enlargement  or  retroversion  of  the  uterus;  they  often  occur 
about  the  period  of  change  of  life.  This  form  may  be  called  the  "  passive" 
kind,  and  is  frequent  among  spirit  drinkers. 

I  never  hesitate  to  operate  on  these  cases,  but  I  observe  certain  precautions 
before  doing  so;  if  the  liver  is  in  fault,  I  prescribe  careful  living  and  a  course 
of  Carlsbad  waters,  together  with  shampooing  and  the  cold  douche.  In 
women,  any  uterine  complication  should  be  attended  to.  In  men,  after  the 
operation,  extreme  moderation  of  living  should  be  enforced,  the  bowels  should 
be  kept  acting  regularly,  daily,  and  stimulants  should  be  interdicted.  Some- 
times venous  hemorrhage  occurs  a  week  or  ten  days  after  the  operation,  from 
the  surface  of  the  unhealed  wounds ;  if  it  be  not  extensive,  it  should  not  be 
interfered  with. 

■  The  ordinary  symptoms  of  internal  hemorrhoids  are  bleeding  at  stool, 
which  may  continue  for  some  little  time  afterwards ;  constipation  ;  a  feeling 
of  discomfort  and  heaviness  about  the  anus  and  lower  part  of  the  rectum  ;  and, 
lastly,  protrusion  of  the  hemorrhoids  through  the  anus.  The  bleeding  is 
usually  the  first  symptom  which  attracts  the  patient's  attention  to  the  fact 
that  there  is  something  wrong  with  his  rectum,  and  its  amount  and  character 
vary  considerably.  At  first  usually  slight,  it  may  soon  become  so  severe  as 
to  blanch  the  patic^nt,  causing  one  to  hesitate  about  operating,  and  making 
it  desirable,  if  possible,  to  improve  the  patient's  condition  by  the  enforcement 
of  rest,  and  by  the  use  of  tonics  and  astringent  injections,  iron  and  ergotine 
being  especially  useful.  Should,  however,  the  hemorrhage  not  cease  very 
soon,  the  only  thing  to  do  is  to  operate  at  once,  being  most  careful  while 
operating  to  avoid  any  needless  loss  of  blood.  In  these  cases  of  great 
blanching  the  blood  is  quite  watery,  will  not  clot,  and  runs  out  freely 
from  the  slightest  prick ;  the  operation  must  therefore  be  executed  very 
rapidly.  I  often  ligate  four  hemorrhoids  in  less  than  one  minute ;  and  in 
such  severe  cases  the  ligature  is,  in  my  opinion,  the  only  method  that  can 
be  safely  adopted.  Some  few  months  back  I  was  present  when,  in  one  of 
these  formidable  cases,  an  operator,  contrary  to  my  advice,  attempted  to 
remove  the  piles  by  the  clamp  and,  cautery.  The  result  was  that  the  patient 
nearly  lost  his  life.  I  was  able  to  temporarily  stop  the  bleeding  by  pressure 
on  the  abdominal  aorta,  while  ligatures  were  put  on  around  all  the  diseased 
mass ;  a  moderate  estimate  of  the  amount  of  blood  lost  was  three  quarts. 
The  character  of  the  bleeding  may  be  arterial,  venous,  or  mixed.  The  older 
the  hemorrhoids,  as  a  rule,  the  more  venous  is  the  hemorrhage,  but,  on  the 
other  hand,  when  they  have  reached  a  very  advanced  stage  hemorrhoids 
frequently  do  not  bleed  at  all,  but  exude  a  sero-mucous  fluid.  Even  from 
the  first,  a  patient  with  internal  hemorrhoids  may  never  have  lost  a  drop  of 
blood,  or,  what  is  more  probable,  may  not  be  conscious  of  ever  having  done 
so.  The  feeling  of  discomfort  and  heaviness  in  the  rectum  hardly  ever 
amounts  to  pain.  If  there  is  pain,  there  is  probably  inflammation  or  an 
ulcer.  "When  the  hemorrhoids  come  down,  and  are  compressed  by  the 
sphincters,  there  will  of  course  be  pain,  which  is  relieved  by  the  patient's 
returning  them  into  the  bowel.  This  protrusion  is  what  annoys  the  patient 
most,  and  urges  him  to  undergo  an  operation.  At  first  the  piles  come  down 
during  stool,  but  return  spontaneously ;  afterwards,  the  patient  has  to  return 
them  by  pressure ;  and  lastly,  although  returned,  they  will  not  remain  in 
place  if  the  least  exertion  be  made. 

Constipation,  which  usually  precedes  the  advent  of  hemorrhoids,  is  nearly 
always  rendered  much  more  obstinate  through  the  mechanical  obstruction 
which  they  afford  to  the  free  evacuation  of  the  bowels ;  yet  patients  will  tell 
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the  surgeon  that  they  go  regularly  to  stool  every  morning,  and  only  on  cross- 
questioning  them  will  he  elicit  the  fact  that,  although  the  bowels  may  diur- 
nally  respond  to  the  call  of  nature,  their  action  still  leaves  much  to  be  desired, 
and  at  the  best  is  very  protracted  and  attended  with  violent  straining  and 
loss  of  blood.  A  useful  question  to  ask  these  patients  is,  "  You  go  to  stool 
every  morning,  you  say  ;  how  long  do  you.remain  there  ?" 

In  old-standing  cases  with  protrusion,  there  is  frequently  a  difficulty  in 
retaining  wind  or  loose  motions;  this  is  partly  due  to  relaxation  and  weak- 
ness of  the  sphincter,  partly  to  the  loss  of  acute  sensitiveness  of  the  mucous 
membrane  at  the  lower  part  of  the  rectum.  This  sensibility  in  the  healthy 
subject  gives  timely  warning  to  the  sphincter  ani  to  contract,  when  necessary. 

Before  describing  the  modes  of  operating  which  I  employ,  I  may  say  a  few 
words  as  to  the  cases  which  in  my  opinion  are  not  well  suited  for  operative 
interference.  The  older  I  get  the  more  convinced  do  I  become  that  the  only 
really  reliable  way  of  treating  hemorrhoids  is  to  remove  them ;  the  only 
exception  I  would  make,  and  that  is  a  very  partial  one,  is  in  those  cases  in 
which,  together  with  hemorrhoids,  there  is  found  an  ante-flexed  or  retro- 
flexed  uterus. 

Here,  I  would  say,  the  uterine  displacement  should  be  first  corrected,  and 
then  the  surgeon  should  use  his  judgment,  being  of  course  influenced  by  the 
urgency  of  the  case  and  other  considerations,  as  to  whether  he  will  operate 
or  not.  Even  if  the  wounds  heal  satisfactorily,  the  distressing  symptoms, 
bearing  down,  etc.,  may  continue  as  before  the  removal  of  the  piles.  So,  too, 
when  there  are  vesical  complications,  the  wounds  heal  slowly,  and  with  a 
tendency  to  ulceration ;  and  when  they  have  at  last  healed,  the  patient,  as 
far  as  his  symptoms  are  concerned,  is  not  much,  if  at  all,  improved. 

A  question  often  put  by  the  patient  to  his  surgeon  is,  "If  I  have  my 
hemorrhoids  removed  now,  will  they  return  ?"  This  query  is,  in  my  opinion, 
best  answered  in  the  following  way :  "  If  after  the  operation  you  will  follow 
the  few  simple  rules  of  life  which  I  shall  give  you,  you  may  rely  upon  it  that 
there  will  be  no  return  of  your  hemorrhoids ;  but  if  you  give  full  play  to  the 
causes  which  produced  them  before,  there  may  be  such  a  return."  But  I  am 
bound  to  say  that,  in  my  own  practice,  the  cases  in  which  I  have  operated  a 
second  •  time  for  hemorrhoids  have  been  so  few  that  I  could  count  them  on 
my  fingers. 

As  the  result  of  my  experience  I  may  safely  say  that  the  tendency  to  the 
fresh  formation  of  hemorrhoids  has  been  greatly  overrated,  and  that  if 
patients,  after  operation,  will  but  attend  to  their  bowels  and  live  simply  and 
rationally,  with  due  regard  to  the  necessity  of  taking  exercise  regularly,  they 
need  never  fear  a  return  of  their  old  trouble.  An  exception  may  be  made 
with  regard  to  patients  living  in  tropical  climates.  Unless  great  abstinence 
from  alcohol  be  observed,  piles  will  return. 

And  now  as  regards  the  operation :  The  night  before,  and  in  some  cases 
in  which  the  liver  is  congested,  for  two  or  three  nights  before,  I  order  a 
couple  of  pills,  six  grains  of  the  pill  of  colocynth  and  hyoscyamus,  and  two 
of  blue  pill,  to  be  taken ;  and  the  next  morning,  an  hour  before  the  opei-ation, 
a  copious  soap-and-water  enema  should  be  administered,  to  make  sure  that 
the  bowels  are  empty.  I  prefer  operating  early  in  the  morning,  as  then  the 
patient  has  the  whole  day  before  him  in  which  to  shake  off  the  unpleasant 
effects  of  the  ether  and  get  rid  of  all  pain,  and  as  a  consequence  a  quiet 
night  will  be  insured,  and  refreshing  sleep. 

The  different  modes  of  operating  are  briefly  the  following :  I  shall  describe 
only  those  fully  which  I  myself  employ  or  think  well  of: — 

1.  Excision  with  knife  or  scissors. 
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2.  Mr.  Whitehead's  method  of  excision,  combined  with  torsion  and  bring- 
ino"  together  the  divided  mucous  surfaces. 

3.  Removal  with  the  ecraseur  of  Chassaignac  or  the  wire  of  Maisonueuve. 

4.  The  application  of  various  acids  and  caustic  pastes. 

5.  The  injection  of  carbolic  acid  or  other  caustic  or  astringent  fluids  into 
the  body  of  the  pile. 

6.  Punctuate  cauterization  of  Demarquay,  Reeves,  and  others. 

7.  Linear  cauterization  of  Voillemier. 

8.  Removal  by  the  galvanic-cautery  wire. 

9.  Removal  by  the  clamp  and  scissors,  applying  the  actual  cautery  to  arrest 
hemorrhage. 

10.  Dilatation  of  the  sphincter  muscles. 

11.  Ligature. 

12.  Removal  by  means  of  the  screw-crusher. 

Excision  is  an  operation  which  was  much  practised  in  the  early  part  of 
this  century.  In  cases  in  which  the  hemorrhoids  are  not  very  large  or  very 
numerous,  it  is  in  my  opinion  one  of  our  best  modes  of  procedure,  as  it  is 
followed  by  very  slight  pain  only,  and  rapid  recovery  ensues.  I  have  had 
cases  in  which  the  wounds  were  soundly  healed  on  the  sixth  day. 

In  performing,  excision  I  first  gently  but  fully  dilate  the  sphincter  muscles, 
and  employ  a  retractor  to  keep  the  anus  well  open  ;  I  then  seize  the  bowel 
deeply,  above  the  pile,  and  cut  the  latter  o3  at  its  base,  not  letting  the  bowel 
escape  from  the  volsella  until  all  bleeding  has  been  arrested  by  torsion  of  the 
-arteries.  Rarely  more  than  two  vessels  spirt  and  require  twisting.  I  wait  for 
■a  little  while  to  see  that  all  hemorrhage  has  ceased,  and  then  I  treat  the  other 
piles  in  a  similar  manner.  After  all  the  arteries  have  ceased  to  bleed,  I  place 
a  piece  of  cotton-wool,  previously  saturated  in  a  solution  of  tannin  and  water 
(strength,  one  ounce  of  tannin  to  one  ounce  of  water),  within  the  anus  as  high 
as  the  scissors  have  cut.  In  no  case  has  any  recurrent  hemorrhage  taken 
place.  This  operation  must  be  done  slowly  and  carefully,  and  therefore 
occupies  far  more  time  than  either  ligature  or  crushing,  which  is  a  decided 
■drawback  to  its  employment,  as  I  hold  that  prolonged  anaesthesia  is  if  pos- 
sible always  to  be  avoided. 

About  five  years  ago,  Mr.  Walter  Whitehead,  of  Manchester,  introduced 
a  modification  of  this  old  method  of  excision,  which  he  believes  to  be  more 
in  harmony  with  the  principles  of  modern  surgery.  I  will  give  his  own 
description  : — - 

After  it  had  been  decided  to  excise  the  hemorrhoids,  a  day  in  the  following  week 
■was  fixed  for  the  operation,  and  in  the  mean  time  the  patient  was  very  carefully  pre- 
pared by  diet,  aperients,  and  rest.  The  operation  was  conducted  under  chloroform, 
with  the  patient  in  the  lithotomy  position.  As  a  preliminary  measure,  the  function  of 
the  sphincter  was  suspended  by  forcible  dilatation.  Two  thumbs  were  introduced  into 
the  rectum,  and  the  circumference  steadily  kneaded  in  every  direction  until  all  resist- 
ance was  overcome,  and  the  sphincter  rendered  absolutely  passive.  The  patulous  con- 
dition of  the  rectum  thus  obtained,  enabled  the  whole  mass  of  piles  to  be  extruded  from 
the  anus  by  introducing  two  fingers  into  the  vagina  and  depressing  the  recto-vaginal 
wall.  The  hemorrhoids  in  size  and  appearance  resembled  an  average  ripe  tomato,  and 
■were  mapped  on  the  surface  into  four  irregular  and  unequal  lobes. 

The  lobes  were  next  divided  into  four  segments  by  longitudinal  sections  in  the  axis 
of  the  bowel  and  in  the  furrows  marking  the  intervals  between  the  several  lobes.  This 
was  accomplished  without  the  loss  of  any  blood.  Each  portion  was  then  secured  in 
succession  by  Lund's  ring  forceps,  and  dissected  with  scissors;  first  transversely  from 
the  anal  margin,  and  then  upwards  in  the  cellular  plane  to  the  highest  limit  of  the  he- 
morrhoidal growth,  in  this  case  about  an  inch  and  a  half.  Each  segment  was  thus  con- 
verted into  a  quadrilateral,  wedge-shaped  mass,  the  base  below  consisting  of  the 
hemorrhoid,  and  the  apex  above  of  the  healthy  mucous  membrane  of  the  bowel. 
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The  mucous  membrane  at  tlie  highest  point  was  next  transversely  divided,  leaving 
the  hemorrhoid  simply  attached  by  loose  cellular  tissue  and  by  the  vessels,  proceeding 
from  above  and  supplying  the  mass  below.  The  forceps  containing  the  hemorrhoid 
were  then  twisted  until  all  connection  was  severed  and  the  hemorrhoid  removed.  The 
divided  surface  of  the  mucous  membrane  was  next  drawn  down,  and  attached  by 
several  fine  silk  sutures  to  the  denuded  border  at  the  verge  of  the  anus. 

The  other  portions  having  been  treated  in  the  same  manner,  the  operation  was  com- 
pleted. The  sections  throughout  were  made  by  scissors.  The  loss  of  blood  during  the 
operation  did  not  exceed  a  couple  of  ounces.  The  patient  made  a  complete  recovery, 
and  regained  the  full  capacity  to  discharge  her  domestic  duties  and  social  engagements. 

This  operation  Mr.  Whitehead  seems  to  have  since  modified,  and  he  now 
outs  out  a  ring  of  the  howel  commencing  at  the  junction  of  the  skin  and  mu- 
cous membrane ;  he  dissects  the  piles  upward,  and  then  by  a  circular  incision 
removes  the  mass  (and  a  portion  of  the  bowel  also,  I  suppose) ;  the  cut 
edges  are  then  brought  together.  Primary  union,  Mr.  Whitehead  says,  always 
takes  place,  and  the  patient  gets  speedily  well ;  he  avers  that  in  a  large  number 
of  cases  (200  and  upwards),  no  contretemps  has  taken  place,  and  by  implication 
no  death.  Moreover,  stricture  has  never  resulted,  nor  ulceration.  I  fancy 
that  in  small  excisions  of  the  bowel  for  malignant  disease,  when  the  mucous 
membrane  and  skin  have  been  brought  together,  such  satisfactory  results  have 
not  been  obtained.  The  method  of  Mr.  Whitehead  deserves  a  full  and  fair 
trial,  and  it  shall  haye  it  at  my  hands  very  shortly;  one  objection  I  feel  called 
upon  to  make,  viz.,  that  in  inexpert  hands  much  time  must  be  occupied,  and 
considerable  loss  of  blood  must  take  place. 

I  atn  quite  sure  that  the  frequent  failures  which  are  said  to  take  place  in 
other  operations  for  piles,  are  the  result  of  the  very  perfunctory  and  imperfect 
way  in  which  they  are  conducted.  I  have  constantly  coming  to  me  patients 
who  have  only  been  free  from  the  surgeon  for  six  months,  and  in  whom  the 
piles  have  returned ;  this  is  clearly  because  real  removal  has  never  been  per- 
formed ;  a  slight  clamping,  a  little  burning,  removing  only  the  mucous  surface 
of  the  hemorrhoid,  is  all  that  has  been  done ;  hemorrhage  is  only  for  a  time 
arrested,  and  the  disease  continues  to  advance,  having  indeed  been  only  very 
temporarily  checked  by  the  means  used. 

The  next  seven  in  the  list  of  operations  which  I  have  given,  I  will  pass 
over,  because  they  have  little  to  recommend  them  ;  when  they  are  not  uncer- 
tain methods  they  are  dangerous,  and  occasionally  they  combine  both  danger 
and  uncertainty'  of  result. 

Take,  for  instance,  the  "  clamp  and  cautery"  method.  Mr.  Henry  Smith, 
who  advocates  this  plan,  lost  four  cases  in  530  operations.     Out  of  195  patients 

Jig.  1194. 


Clamp  for  hemorrhoids. 


with  whom  I  followed  his  recommendation,  2  died  in  consequence  of  the 
operation.     On  the  other  hand,  in  1800  cases  of  ligation  I  have  had  but  one 
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doubtful  death.  In  this  case  the  patient,  who  was  old  and  very  bronchitic, 
succumbed  in  36  hours  after  the  application  of  the  ligature,  from  acute  pneu- 
monia. The  "  post  hoc"  here  should  not  I  think  be  considered  the  "  propter 
hoc,"  but  I  record  the  case.  In  over  500  cases  treated  by  crushing,  I  have 
not  had  one  death  from  any  cause  whatever. 

I  will  pass  on  to  dilatation  of  the  anal  sphincters,  so  strongly  advocated  by 
Messrs.  Verneuil,  Fontan,  Panas,  Gosselin,  and  Monod.  The  method  is  as 
follows:  The  patient  being  fully  under  the  influence  of  an  ansesthetic,  the 
surgeon  inserts  both  thumbs  into  the  rectum  and  dilates  gradually,  first  in 
the  antero-posterior  and  afterwards  in  the  opposite  direction,  using  an  amount 
of  force  sufficient  to  overcome  spasm.  He  continues  to  manipulate  the  sphinc- 
ters until  the  muscles  feel  reduced  to  a  thoroughly  pulpy  condition,  so  that  he 
can  easily  insert  his  whole  hand  and  even  draw  it  out  as  a  fist.  The  result 
is  that  paralysis  of  the  sphincters  is  fully  induced,  and  this  condition  will 
last  certainly  for  four  or  five  days,  and  possibly  for  even  more.  The  patient 
jnust  be  kept  recumbent  for  about  a  week. 

In  all  my  operations  for  internal  hemorrhoids  I  invariably  make  dilatation 
a  prelude  to  whatever  else  I  do.  This  I  do  for  two  reasons:  first,  the, rectum 
is  thus  rendered  so  patent  that  all  disease  can  be  seen  and  dealt  with  by  knife, 
scissors,  or  crusher,  without  making  any  undue  traction  on  the  part;  second, 
all  spasm  is  done  away  with,  and  the  great  element  in  all  such  operations, 
viz.,  pain,  is  reduced  to  the  minimum. 

The  removal  of  piles  by  the  screw-crusher  is  in  my  judgment  a  very  valu- 
able operation.  Very  safe  as  regards  hemorrhage,  and  almost  painless,  the 
recovery  is  more  rapid  than  is  eflected  by  most  other  methods. 

Mr.  George  Pollock  was,  as  far  as  I  know,  the  first  to  describe  and  practise 
the  operation  by  means  of  a  powerful  crushing  apparatus,  and  his  success 
was  very  great ;  but  when  I  came  to  try  this  plan,  I  found  that  the  instrument 
he  used,  which  was  one  designed  by  Mr.  Benham,  like  a  large  pair  of  pincers, 
was  very  defective  ;  it  was  too  large,  heavy,  and  clumsy,  and  did  not  after 
all,  in  severe  cases,  make  enough  pressure  to  insure  the  thorough  destruction 
of  the  base  of  the  hemorrhoid.  My  son,  Mr.  Herbert  W.  Allingham,  then 
■designed  for  me  an  instrument  on  a  totally  different  principle ;  it  was  small, 
light,  and  easy  of  adaptation  to  the  pile,  and  its  power  was  enormous,  being 
worked  by  direct  screw  action  and  not  by  lever  movement,  as  in  Mr. 
Benham's  pincers.  After  many  trials,  Messrs.  Krohne  &  Sesemann,  of  Lon- 
don, made  me  a  perfect  instrument,  which  I  use  with  much  satisfaction  and 
great  success. 

The  crusher  is  made  of  solid  steel,  forming  an  open  square  at  one  end, 
between  the  sides  of  which  a  second  piece  of  steel  slides  up  and  down.  The 
bar  is  connected  with  a  powerful  screw,  which  drives  it  firmly  home  against 
the  distal  end  of  the  square,  first  by  a  sliding,  and  lastly  by  a  screwing 
motion,  and  thus  exerts  a  great  crushing  power  from  which  the  hemorrhoid 
cannot  escape.  By  removing  a  pin,  the  screw  and  piston  can  be  easily  taken 
out  for  the  purpose  of  cleaning.  (Fig.  1195.)  To  aid  in  the  adjustment  of 
the  crusher,  the  hemorrhoid  is  seized  with  volsella  forceps  (Fig.  1196)  and 
drawn  through  the  open  square  of  the  instrument. 

Treatment  of  Internal  Piles  hy  Ligature. — Although  I  now  almost  invari- 
ably employ  the  crushing  operation,  there  are  still  some  cases  for  which  I 
«lect  ligature:  those,  for  instance,  in  which  the  hemorrhoids  form  a 
continuous  ring  with  no  division  into  lobes.  In  these  cases  the  crushing 
operation  has  drawbacks.  At  the  sides  of  the  crusher,  hemorrhage  may 
occur  from  laceration  of  the  adjacent  portion  of  the  hemorrhoid ;  the  part 
crushed  is  not  likely  to  bleed  more  than  any  other  crushed   hemorrhoid, 
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Screw-crnshing  instrnment  for  hemorrhoids. 


Fig.  1196. 


Forceps  for  grasping  hemorrhoids. 

but  the  hemorrhage  proceeds  from  parts  wounded  in  the  application  of  the 
crusher. 

In  these  cases  I  always  adopt  ligation  as  being  the  best  and  safest  procedure. 
The  method  of  operating  is  as  follows :  The  patient  must  lie  on  his  right  side^ 
on  a  hard  couch,  with  his  knees  drawn  well  up  to  his  abdomen.  When  he  is 
fully  anaesthetized,  I  gently  but  completely  dilate  the  sphincter  muscles.  I 
then  seize  the  hemorrhoids  one  by  one  with  a  volsella,  and  with  a  pair  of 
strong,  sharp,  spring-scissors  (Fig.  1197)  separate  the  pile  from  its  connection 

Fig.  1197. 


Spring-scissors  for  hemorrhoids. 

•with  the  muscular  and  submucous  tissues  upon  which  it  rests  ;  the  cut  is  to  be 
made  in  the  sulcus  or  white  line  which  is  seen  where  the  skin  meets  the  mucous 
membrane,  and  this  incision  is  to  be  carried  up  the  bowel,  and  parallel  to  it,  to 
such  a  distance  that  the  pile  is  left  connected  by  an  isthmus  of  vessels  and 
mucous  membrane  only.  There  is  no  danger  in  making  this  incision,  because 
all  the  larger  vessels  come  from  above,  running  parallel  with  the  bowel,  just 
beneath  the  mucous  membrane,  and  thus  enter  the  upper  part  of  the  pile.  A 
well-waxed,  strong,  thin,  silk  ligature  is  now  to  be  placed  at  the  bottom  of  the 
deep  groove  which  has  been  made,  and,  an  assistant  then  drawing  out  the  pile 
with  some  decision,  the  ligature  is  tied  high  up  at  the  neck  of  the  tumor  as- 
tightly  as  possible.  Great  care  must  be  taken  to  tie  both  knots  of  the  liga- 
ture, BO  that  no  slipping  or  giving  way  can  take  place.  I  myself  always  tie 
a  third  knot ;  the  secret  of  the  well-doing  of  the  patient  depends  greatly  upon 
this  tying — a  part  of  the  operation  by  no  means  easy. 
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If  the  pile  be  very  large,  a  small  portion  may  now  be  cut  off,  taking  care 
to  leave  sufiicient  stump  beyond  the  ligature  to  guard  against  its  slipping. 
When  all  the  hemorrhoids  are  thus  tied,  they  should  be  returned  within  the 
sphincter  ;  after  this  is  done,  any  superabundant  skin  which  remains  may  be 
cutoff;  but  this  should  not  be  too  freely  excised,  for  fear  of  contraction 
when  the  wounds  heal.  I  always  place  a  pad  of  wool  over  the  anus,  and 
a  tight  T  bandage,  as  it  relieves  pain  most  materially  arid  prevents  any 
tendency  to  straining. 

It  is  advisable  to  commence  by  operating  upon  those  piles  that  are  situated 
inferiorly,  as  the  patient  lies,  in  order  that  the  others  may  not  be  obscured  by 
blood,  but  when  the  hemorrhoids  are  numerous,  and  there  are  small  piles, 
either  anterior  or  dorsal,  it  is  better  to  tie  the  small  ones  first,  as  otherwise 
they  may  be  overlooked.  After  the  operation,  the  bowels  should  be  confined 
for  three  or  even  four  days.  I  find  a  solid  one-grain  opium  pill,  given  as 
soon  as  the  vomiting  after  the  ether  has  ceased,  and  repeated  twice,  at  inter- 
vals of  two  hours,  the  best  article  to  begin  with;  afterwards  a  draught 
containing  laudanum  may  be  substituted.  The  diet,  until  the  bowels  have 
acted,  should  be  light — spoon-diet  in  fact.  After  the  bowels  have  operated, 
a  more  liberal  allowance  of  food  should  be  made ;  I  usually  begin  with 
fish,  followed  by  meat  the  next  day.  I  always  advise  entire  abstinence  from 
wine,  beer,  or  spirits,  unless  there  is  some  special  condition  indicating  the 
necessity  for  their  use.  On  the  third  or  fourth  night  after  the  operation  I 
order  a  mild  aperient,  such  as  the  German  licorice-powder,  followed  the  next 
morning  by  a  hot  Seidlitz  draught.  The  first  action  of  the  bowels  is  gene- 
rally rather  painful,  and  sometimes  exceedingly  so.  A  hot  linseed  poultice 
applied  to  the  anus  immediately  after  the  stool,  mitigates  the  pain  and  comforts 
the  patient. 

The  ligatures  separate  about  the  sixth  or  seventh  day.  I  generally  give  a 
gentle  pull  at  them  daily,  commencing  the  day  after  the  bowels  are  first 
relieved ;  by  this  plan  the  ligatures  always  separate  on  the  fifth  or  sixth  day. 
The  patient  should  be  kept  lying  down  during  this  period  ;  in  fact,  the  more 
he  observes  the  recumbent  position  until  his  wounds  have  healed,  the  better. 
This  usually  occurs  a  fortnight  after  the  operation ;  in  veiy  severe  cases  it 
may  of  course  be  longer  before  the  wounds  cicatrize.  The  dressing  which  I 
employ  is  of  the  simplest :  a  small  piece  of  cotton-wool  saturated  with  oil,  or 
smeared  with  zinc-ointment,  suffices — but  it  should  be  introduced  with  the 
greatest  care  and  gentleness  through  the  anal  orifice.  On  the  night  of  the  ope- 
ration, the  patient  may  be  unable  to  pass  urine,  owing  to  reflex  spasm  in  his 
urethra ;  the  urine  must  then  be  drawn  off  with  a  soft  catheter,  or  he  will 
pass  a  restless  night.  During  the  second  week  after  operation,  I  always  make 
a  point  of  introducing  my  finger,  well  anointed,  into  the  patient's  bowel,  to 
make  sure  that  there  is  no  tendency  to  contraction.  Should  there  be  such  ten- 
dency I  daily  introduce  the  finger,  and,  if  need  be,  tell  the  nurse  in  charge 
of  the  patient  to  repeat  the  act  at  night.  Such  contraction  is  of  no  serious 
moment,  as  it  only  affects  mucous  membrane,  and  in  any  case  would  pass 
away  in  time.  But  it  is  as  well  avoided,  as  it  alarms  the  patient,  who  may 
think  that  he  has  got  a  stricture  in  place  of  his  piles. 

The  most  common  com.plication  of  internal  hemorrhoids  is  fissure  or  small 
painful  ulcer;  pain,  continuing  long  after  the  bowel  is  relieved,  is  its  most 
certain  sign.  Fistula  is  a  less  common  accompaniment  of  piles.  When 
examining  a  case  of  hemorrhoids,  the  surgeon  should  never  omit  to  pass  the 
finger  well  into  the  bowel,  to  ascertain  that  no  stricture,  ulceration,  or  malig- 
nant disease  is  present.  Impaction  or  accumulation  of  feces  in  the  rectum  or 
colon,  is  another  complication  worthy  of  mention.  Lastly,  polypus  is  some- 
times found  in  conjunction  with  hemorrhoids. 
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The  preliminary  dilatation  usually  suffices  to  cure  a  fissure  or  painful  ulcer 
It  is  rarely  necessary  to  divide  the  muscular  fibres  at  the  time  of  an  opera 
tion  by  ligature,  since  dilatation  has  come  into  use.  A  fistula  must  of  cours 
be  laid  open.  An  accumulation  or  impaction  of  feces  must  be  broken  dowi 
and  got  rid  of  before  the  day  of  operation,  as  otherwise  the  wounds  will  no 
heal  kindly. 

A  few  words  must  be  said  as  regards  the  treatment  of  hemorrhage  afte 
operations  in  internal  hemorrhoids. 

Primary  hemorrhage,  if  the  operation  be  carefully  done,  -is  very  rare ;  occa 
sionally,  when  large  and  very  vascular. hemorrhoids  are  ligatured,  and  then 
is  also  much  superabundant  skin  cut  away,  a  small  vessel  will  bleed  whei 
the  patient  recovers  from  shock.  This  is  a  trivial  matter,  and  a  ligature  ii 
easily  applied.  Secondary  hemorrhage  is  of  more  serious  import,  and  occuri 
generally  in  elderly  people  of  broken-down  constitutions,  or  in  those  whc 
have  been  very  free  livers.  As  far  as  my  experience  goes,  this  hemorrhag( 
is  usually  more  venouS  than  arterial,  and  occurs  at  or  about  the  time  of  th( 
separation  of  the  ligatures. 

I  have  found  it  utterly  futile  in  cases  of  secondary  hemorrhage  to  try  anc 
place  a  ligature  around  the  vessels ;  it  is  usually  the  large  veins  or  venoui 
sinuses  which  are  opened  by  sloughing  or  ulceration,  and  when  the  surgeoi 
introduces  a  speculum  and  tries  to  find  the  source  of  bleeding,  he  can  onlj 
see  that  the  whole  rectum  is  filled  with  blood,  and  on  passing  his  finger  M'il 
feel  a  quantity  of  clots.  The  best  mode  of  arresting  this  form  of  hemorrhag< 
is  as  follows : — 

Pass  a  strong  silk  ligature  through  and  near  the  apex  of  a  cone-shapec 
sponge,  and  bring  it  back  again,  so  that  the  apex  of  the  sponge  is  held  in  i 
loop  of  the  silk.  Then  wet  the  sponge,  squeeze  it  dry,  and  powder  it  well 
filling  up  the  lacunae  with  powdered  subsulphate  of  iron.  Pass  the  fore 
finger  of  the  left  hand  into  the  bowel,  and  upon  that  as  a  guide  push  up  the 
sjjonge — apex  first — by  means  of  a  metal  rod,  bougie,  or  penholder,  if  nothinj 
better  can  be  got.  This  sponge  should  be  carried  up  the  bowel  at  leas"^ 
five  inches,  the  double  thread  hanging  outside  of  the  anus.  When  it  is  s( 
placed,  fill  up  the  whole  of  the  rectum  below  the  sponge,  thoroughly  anc 
'  carefully,  with  cotton-wool  well  powdered  with  the  iron.  When  the  bowe 
is  thus  completely  stopped,  take  hold  of  the  silk  ligature  attached  to  th( 
sponge,  and  while  with  one  hand  the  sponge  is  pulled  down,  with  the  othe; 
push  the  wool  u-p.  This  joint  action  will  spread  out  the  bell-shaped  spongi 
like  opening  an  umbrella,  and  will  bring  the  m'ooI  compactly  together.  Thii 
plug  may  remain  in  from  a  week  to  a  fortnight  or  more.  A  male  cathete: 
passed  through  the  centre  of  the  sponge,  with  the  wool  packed  around  it,  ii 
a  great  improvement,  as  it  enables  the  patient  to  pass  flatus.  Petention  o 
urine  will  occur  after  this  packing,  but  ma}^  be  relieved  with  a  catheter 
Stimulants  are  best  withheld  until  reaction  has  set.  in.  Opium  shoulc 
always  be  freely  exhibited  after  the  introduction  of  the  plug,  as  otherwisi 
straining  will  be  set  up.  As  soon  as  it  can  be  taken,  nourishment  is  to  bi 
given,  and  Liebig's  cold  soup,  which  can  be  quickly  prepared,  I  have  founc 
a  wonderful  restorative.  Hot  liquids,  I  need  scarcely  say,  are  to  be  avoided 
As  soon  as  a  patient  can  take  solid  food,  he  should  have  it,  but  it  should  b 
nourishing  and  easy  of  digestion.  The  drugs  which  I  prefer  are  the  tinctur; 
ferri  perehloridi  and  the  liquor  ferri  peracetatis,  as  these  are  not  only  ha3mo 
statics  but  also  blood-repairers. 


o 
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Procidentia  and  Prolapsus  of  the  Rectum. 

True  procidentia  is  the  descent  of  the  upper  part  of  the  rectum,  in  its  whole 
thickness,  or  all  its  coats,  through  the  anus.  True  prolapsus  is  a  descent 
of  the  lowest  part  of  the  rectum,  the  mucous  membrane  and  submucous  tissue 
being  turned  out  of  the  anus.  A  third  variety  consists  of  an  intussusception, 
the  upper  part  of  the  rectum  descending  through  the  lower  part.  It  is  easily 
diagnosed  from  ordinary  procidentia  by  there  being  a  'more  or  less  deep 
sulcus  around  the  inner  column  of  the  intestine ;  so  that  there  are,  as  it  were, 
two  cylinders  of  rectum,  one  inside  of  the  other. 

The  expression  prolapsus  ani  is  often  loosely  applied  to  protruding  in- 
ternal hemorrhoids,  thus  giving  rise  to  unnecessary  confusion.  Internal 
hemorrhoids  come  down  as  distinct  and  separate  tumors,  with  a  smooth  and 
shiny  surface,  and  are  hard  to  the  touch.  True  prolapsus  has  no  folds, 
except  one  towards  the  perineum  (which  indeed  may  be  absent),  and  feels  to 
the  finger  soft  and  velvety.  But  the  most  common  cause  of  prolapsus  is  un- 
doubtedly the  presence  of  internal  hemorrhoids.  I  have  seen  it  also  as  the 
result  of  straining,  in  fissure,  and  in  conditions  of  the  urinary  tract  accom- 
panied by  difficulty  of  micturition,  such  as  urethral  stricture,  the  presence 
of  a  stone  in  the  bladder,  enlarged  prostate,  cystitis,  etc.  In  children,  diarrhoea, 
often  the  result  of  strumous  inflammation  of  the  bowels,  worms,  and 
phimosis,  are  responsible  for  a  great  many  cases.  Polypus  may  be  the  cause 
of  either  prolapsus,  procidentia,  or  intussusception.  It  must  be  well  under- 
stood that,  as  procidentia  is  only  a  more  advanced  degree  of  prolapsus,  all 
the  causes  above  mentioned  will,  if  they  act  long  enough,  produce  it  also. 
When  procidentia  occurs  conjointly  with  internal  hemorrhoids,  removing 
them  by  either  crushing  or  ligature  will  almost  certainly  cure  it.  ' 

Procidentia  of  the  rectum  is  more  often  seen  in  children  than  in  adults, 
although  it  is  by  no  means  a  rare  affection  in  women — particularly  those  who 
have  borne  many  children — and  in  men  advanced  in  years.  Procidentia  in 
children  is  much  favored  by  the  formation  of  the  pelvis,  the  sacrum  being 
nearly  straight.  Moreover,  all  infants  strain  violently  when  their  bowels 
act,  even  when  their  motions  are  quite  soft;  there  appears  to  be  some  phy- 
siological necessity  for  this,  which  I  do  not  pretend  to  explain  or  understand. 
But  these  facts  are  not  quite  sufiicient  to  account  for  the  proneness  of  children 
to  this  malady ;  there  must  be,  in  addition,  some  inherent  weakness  or  ex- 
traneous source  of  irritation  present,  by  which  excessive  straining  is  produced. 
There  are  many  cases,  however,  in  which  we  can  assign  no  special  cause,  where 
the  child  is  not  manifestly  unhealthy,  and  where  no  source  of  irritation  can 
be  detected.  I  am  sure  that  the  very  bad  custom  of  placing  a  child  upon  the 
chamber-utensil,  and  leaving  it  there  for  an  indefinite  period,  as  practised  by 
many  mothers  and  nurses,  is  a  fertile  cause  of  procidentia. 

In  children  the  treatment  is  generally  successful:  it  should  first  be  addressed 
to  the  removal  of  any  source  of  irritation ;  this  accomplished,  a  cure  is  speedily 
effected.  Where  no  source  of  irritation  can  be  discovered,  the  general  health 
must  he  attended  to.  The  child  should  never  be  allov^ed  to  sit  and  strain  at 
stool ;  the  motions  should  be  passed  lying  upon  the  side,  at  the  edge  of  the 
bed,  or  in  a  standing  position,  and  one  buttock  should  be  drawn  to  one  side, 
so  as  to  tighten  the  anal  orifice  while  the  feces  are  passing ;  this  device  I 
have  found  to  be  very  useful.  When  the  bowels  have  acted,  the  protruded 
part  ought  to  be  well  washed  with  cold  water,  and  afterwards  a  solution  of 
alum  and  oak-bark,  or  infusion  of  matico,  should  be  thoroughly  applied  with 
a  sponge ;  the  bowel  must  then  be  returned  by  gentle  pressure,  and  the  child 
should  remain  recumbeftt  for  some  little  while,  lying  upon  its  face  on  a 
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couch,  before  running  about.  <  If  there  be  any  intestinal  irritation,  I  order 
small  doses  of  mercury  with  chalk,  and  rhubarb,  at  bedtime,  and  steel  wine 
two  or  three  times  in  the  day.  When  the  child  is  very  ill-nourished,  cod- 
liver  oil  does  much  good;  the  diet  should  be  nutritious  and  digestible.  If 
these  mild  measures  do  not  succeed,  I  find  the  application  of  strong  nitric 
acid  the  best  remedy.  The  child  should  be  anaesthetized,  and  the  protruded 
gut  well  dried.  The  acid  must  be  applied  all  over  it,  care  being  taken 
not  to  touch  the  verge  of  the  anus  or  the  skin.  The  part  is  then  to  be  oiled 
and  returned,  and  the  rectum  thoroughly  stuffed  with  wool ;  a  pad  must 
after  this  be  applied  outside  of  the  anus,  and  kept  firmly  in  position  by  straps 
of  plaster,  the  buttocks  being  by  the  same  means  brought  closely  together; 
if  this  precaution  be  not  adopted,  when  the  child  recovers  from  the  anses- 
thetic,  the  straining  being  urgent,  the  whole  plug  will  be  forced  out  and  the 
bowel  will  again  protrude.  When  the  pad  is  properly  applied,  the  straining 
soon  ceases,  and  the  child  suffers  little  or  no  pain.  I  always  order  a  mixture 
of  aromatic  confection,  with  a  drop  or  two  of  tincture  of  opium,  so  as  to  con- 
fine the  bowels  for  four  days.  I  then  remove  the  strapping,  and  give  a  tea- 
spoonful  of  castor  oil.  When  the  bowels  act  the  plug  comes  away,  and  there 
is  no  descent  of  the  rectum. 

In  procidentia  in  the  adult  the  mass  is  sometimes  very  large ;  I  have  seen 
it  in  a  woman  larger  in  circumference  than  a  foetal  head,  and  seven  or  eight 
inches  in  length.  I  have  had,  in  my  own  practice,  many  cases  of  procidentia 
in  which  there  was  a  hernial  sac  in  the  protrusion,  and  in  all  it  was  situated 
anteriorly,  as  from  the  anatomy  of  the  part,  of  course,  it  must  be ;  the  intes- 
tine could  be  returned  from  the  sac,  and  it  went  back  with  a  gurgling  noise. 
As  soon  as  the  bowel  protrudes,  a  hernia  can  be  recognized  by  the  fact  that 
the  opening  of  the  gut  is  turned  towards  the  sacrum  ;  when  the  hernia  is 
reduced,  the  orifice  is  immediately  restored  to  its  normal  position  in  the  axis 
of  the  bowel.     I  have  never  found  such  a  hernial  protrusion  in  a  child. 

In  very  old  and  bad  cases  of  procidentia,  more  or  less  incontinence  of  feces 
always  exists,  owing  to  loss  of  tone  in  the  sphincters  and  loss  of  sensitiveness 
in  the,  altered  mucous  membrane.  Thus  when  fecal  matter  reaches  the 
lower  part  of  the  rectum,  the  sphincters  are  not  stimulated  to  action,  nor  is 
the  patient  aware  of  its  presence.  The  most  satisfactoi'y  operation  for  proci- 
dentia in  the  adult  with  which  I  am  acquainted  is  that  recommended  by 
Van  Buren,  which  I  perform  as  follows : — 

The  patient  is  etherized,  and  the  procidentia  is  drawn  fully  out  of  the  anus 
by  the  volsella;  I  then  make  four  or  more  longitudinal  stripes,  from  the  base 
to  the  apex  of  the  protruded  intestine,  with  the  iron  cautery  at  a  dull  red  heat. 
I  take  care  not  to  make  the  cauterization  as  deep  towards  the  apex  as  at  the 
base,  because  near  the  apex  the  peritoneum  may  be  close  beneath  the  intestine, 
while  a  deep  burn  near  the  base  is  not  dangerous.  I  take  care  to  avoid  the 
large  veins  which  can  be  seen  on  the' surface  of  the  bowel.  If  the  procidentia 
is  very  large,  I  make  even  six  stripes.  I  then  oil  and  return  the  intestine 
within  the  anus  ;  having  done  this,  I  partially  divide  the  sjihincters  on  both 
sides  of  the  anus  with  a  sawing  motion  of  the  hot  iron,  and  then  insert  a 
small  portion  of  oiled  wool.  From  the  day  of  operation  I  never  let  the 
patient  get  out  of  bed  for  anything  ;  the  motions  are  all  passed  lying  down, 
and  consequently  the  part  never  comes  outside.  If  the  wounds  have  not  all 
thoroughly  healed  in  a  month,  I  continue  the  recumbent  position  for  two 
weeks  more,  by  which  time  it  veiy  rarely  happens  that  cicatrization  is  not 
complete.  The  patient  can  then  arise  and  get  about,  but  still  for  some  time 
I  enjoin  that  evacuation  of  the  motions  should  be  accomplished  lying  down. 
The  reason  for  the  success  of  the  treatment  is  simple  enough.  When  the  burns 
are  all  healed,  the  bowel  by  contraction  of  the  longitudinal  stripes  is  drawn 
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upwards,  and  circumferential  diminution  also  takes  place.  In  these  cases, 
before  operation,  the  sphincter  muscles  have  quite  lost  power,  and  the  anus  is 
large  and  patulous  ;  by  sawing  through  the  anus  with  the  iron,  the  muscles 
contract  and  regain  their  power,  the  patient  having  strength  to  cause  the 
anus  to  close  at  will,  and  even  to  some  extent  to  squeeze  the  finger  when 
introduced. 

Sometimes  when  a  large  portion  of  the  bowel  comes  down,  there  is  much 
difficulty  experienced  in  returning  it.  I  have  found  that  the  passing  up  the 
bowel  of  a  large  flexible  bougie,  so  as  to  carry  before  it  the  upper  part  of  the 
descended  gut,  is  of  great  service ;  gentle  taxis  should  at  the  same  time  b& 
practised. 

A  tiresome  diarrhoea  is  very  commonly  present,  and  there  is  often  a  dis- 
charge of  mucus  which  keeps  the  linen  damp  and  adds  not  a  little  to  the 
general  discomfort.  One  teaspoonful  of  powdered  acorns  in  a  tumblerful  of 
milk,  every  morning,  answers  better  than  anything  else  that  I  know  of,  as  a 
remedy  for  this.  The  frequent  and  bountiful  application  of  cold  water  in 
these  cases  is  to  be  most  strongly  recommended,  as  it  fulfils  the  same  purpose 
as  astringent  lotions,  and  quite  as  efliectually. 


Pruritus  Ani. 

Pruritus  ani,  or  painful  itching  of  the  anus,  is  frequently  induced  by  habits; 
of  too  free  eating  and  drinking  ;  it  occurs  thus  in  subjects  of  the  lithic-acid 
diathesis.  I  am  bound  to  say,  however,  that  there  are  exceptious  to  this 
rule,  as  I  have  seen  a  most  ascetic  clergyman  suflt'er  dreadfully,' as  well  as  a 
lady  who  had  been  all  her  life  a  total  abstainer,  and  a  remarkalily  small  eater. 
Hepatic  afifeetions  with  constipation,  disorders  of  the  stomach,  and  uterine 
diseases,  are  prolific  causes  of  pruritus  ani;  and  gout,  especially  latent  gout 
with  its  accompanying  eczema,  is  responsible  for  a  great  deal  of  sufferings 
from  this  troublesome  atFection.  Amongst  local  causes,  the  presence  of  in- 
ternal hemori'hoids,  vegetable  parasites,  pediculi,  and  ascarides,  are  the  most 
frequent. 

Doubtless  there  are  many  cases  of  pruritus  for  which  we  are  unable  to 
assign  any  cause,  and  it  may  then  be  considered  as  a  pure  neurosis.  On 
examining  the  part,  a  distinctly  eczematous  rash  is  often  seen,  which  is  moist 
from  exudation  ;  or  the  anus  may  be  dry  and  rugose,  with  bright  redness 
consequent  upon  scratching  ;  occasionally  there  are  numerous  minute  scales 
to  be  seen,  forming  irregular  rings ;  often  there  are  cracks  radiating  from 
the  anus  and  even  extending  up  to  the  sacrum ;  but  what  I  consider  the 
characteristic  condition — which  may  always  be  noticed  when  the  disease  is 
severe  and  has  lasted  for  any  length  of  time — is  the  loss  of  the  natural  pig- 
ment of  the  part.  To  such  an  extent  does  this  loss  often  occur,  that  patches 
around  the  anus,  extending  backwards  as  far  as  the  sacrum  and  forwards  to 
the  scrotum,  are  of  a  dull-white,  parchment-like  character,  and  have  lost  all 
the  normal  elasticity  of  healthy  skin. 

When  considering  a,  case  as  to  the  question  of  treatment,  it  is  always 
important  to  discover  the  cause  of  the  irritation.  I  once  had  a  patient  who 
invariably  got  an  attack  of  pruritus  from  eating  lobster  or  crab,  and  another 
in  whom  salmon  produced  the  same  effect.  There  is  but  little  doubt  that 
excesses  at  table,  combined  with  a  want  of  active  exercise,  form  not  only  a 
predisposing  but  also  an  exciting  cause.  Excessive  smoking  is  another 
excitant  of  the  disorder.  When  a  tendency  to  the  malady  exists,  over  indul- 
gence in  smoking  may  be  immediately  followed  by  an  attack  of  pruritus. 

The  surgeon  should   investigate  closely  the  habits  of  his   patient,  and 
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should  recommend  a  plain,  sometimes  even  a  low  diet.  He  should  interdict 
both  beer  and  spirits,  and  should  restrict  the  drinking  to  a  little  light  sherry, 
or  to  claret  and  Vichy  or  Seltzer  water.  Coffee  should  be  given  up,  and  weak 
tea  substituted. 

A  walk  of  three  or  four  miles,  at  such  speed  as  to  induce  slight  perspiration, 
should  be  taken  daily,  and  every  morning  a  sponge-bath  is  strongly  advisable, 
with,  once  a  week,  a  warm  or,  better  still,  a  Turkish  bath.  The  anus  and 
parts  around  it  should  be  washed  every  night  when  retiring  to  bed  with  warm 
water  and  tar  or  Castile  soap. 

The  bowels  must  be  well  opened  daily  ;  the  following  prescription  will  be 
found  beneficial :  sulphate  of  magnesium,  9j ;  powdered  carbonate  of  magne- 
sium, gr.  V ;  wine  of  eolchicum,  ni  v  ;  syrup  of  senna,  f5j  ;  compound  tincture 
of  cardamom,  f3ss ;  infusion  of  cinchona,  fij,  twice  or  thrice  in  the  day ;  and 
I  also  often  order  two  grains  of  Plummer's  pill  with  three  grains  of  compound 
rhubarb  pill,  to  be  taken  every  other  night  for  a  week.  I  likewise  frequently 
prescribe  the  mineral  waters  of  Carlsbad,  Friederichshall,  Vichy,  Hunyadi- 
Janos,  etc. 

After  washing  the  parts  at  night,  let  the  patient  apply  this  lotion  on  a  piece 
of  lint  fixed  with  a  T  bandage :  Sodse  biboratis  5ij ;  morphise  hydrochlor.  gr. 
xVj  ;  acidi  hydrocyan.  dil.  fgss.  The  lint  may  be  kept  moist  with  this  lotion 
by  dabbing  it  through  the  bandage.  Calomel  ointment  and  chloroform  locally 
(chloroform,  f  3ij,  glycerinse  fiss,  ung.  sambuei  §iss),  sulphide  of  calcium  inter- 
nally and  externally,  liquor  carbonis  detergens  when  there  is  much  eczema, 
and  carbolic  glycerole,  are  all  admirable  remedies,  and  may  well  be  tried  in 
obstinate  cases. 

When  the  surgeon  has  made  up  his  mind  that  the  disease  is  a  nervous  one, 
as  I  think  it  often  is  in  spare  and  delicate,  excitable  people,  he  should  give 
arsenic  and  quinine  freely,  and  be  prepared  to  push  them  to  their  physiolo- 
gical effect,  at  the  same  time  of  course  using  local  means  to  allay  irritation. 
In  obstinate,  old-standing  cases,  I  usually  commence  treatment  by  rubbing 
the  parts  thoroughly  with  a  solution  of  nitrate  of  silver,  9ij  to  f§j ;  this 
softens  the  skin,  and  induces  a  more  healthy  action  and  secretion.  The  dis- 
order is  much  more  common  among  men  than  among  women  ;  it  is  not  often 
met  with  in  young  persons.  When  an  attack  of  pruritus  comes  on  after 
mental  overwork,  bromide  of  potassium  is  very  advantageous.  Opium  given 
internally  increases  the  disorder. 

I  have  for'  years  past  recommended  the  introduction  into  the  anus,  at  bed- 
time, of  a  bone  plug,  shaped  like  the  nipple  of  an  infant's  feeding-bottle,  with 
a  circular  shield  to  prevent  it  from  slipping  into  the  bowel ;  the  nipple  should 
be  about  an  inch  and  a  half  in  length,  and  as  thick  as  the  end  of  the  fore- 
finger. I  presume  that  it  does  good  by  exercising  pressure  upon  the  venous 
plexus  and  nerve-filaments  close  to  the  anus.  At  any  rate,  it  stops  the  itch- 
ing and  insures  a  good  night's  rest.  I  advise  it  to  be  worn  every  other  night. 
Pruritus  caused  by  a  vegetable  parasite  is  readily  cured  by  a  lotion  of  sul- 
phurous acid,  one  part  in  six. 


Polypus  of  the  Rectum. 

By  the  word  "  polypus"  I  mean  a  pedunculated  growth  attached  to  the 
mucous  membrane  of  th3  rectum,  and  genei-ally  situated  not  less  than  an 
inch  from  the  anus.  Polypi  may  be  attached  two  inches  up  the  bowel,  but 
only  occasionally  more  than  that  distance. 

Polypi  have  been  usually  described  as, of  two  kinds:  the  soft  or  follicular, 
and  the  hard  or  fibrous,  the  former  being  found  in  children  and  the  latter  in 
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grown-up  persons.  I  am  of  opinion,  however,  that  the  soft  polypus  is  not 
always  the  one  found  in  young  children,  and  consider  the  true  fibrous  variety 
rare  even  in  the  adult.  In  fact,  this  rough  division  is  very  far  from  express- 
ing the  pathological  truth,  for  the  true  fibrous  polypus  is  in  its  anatomy  an 
almost  perfect  counterpart  of  the  fibroid  tumor  of  the  uterus,  that  is,  a 
myoma.  The  few  which  I  have  myself  seen  have  been  nearly  as  large  as  wal- 
nuts ;  they  creak  when  cut,  and  the  incised  surface  is  of  a  pale  color.  The 
peduncle  is  about  an  inch  and  a  half  long,  and  is  always  attached- above  the 
sphincters ;  the  tumoi's  do  not  usually  appear  outside  of  the  anus ;  they  do 
not  bleed,  but  when  they  protrude  they  cause  pain,  irritation,  and  spasm,  and 
often  set  up  ulceration  of  the  bowel.  The  discharge  from  them  is  of  a  very 
ichorous  and  ill-smelling  character. 

The  polypi  usually  found  in  the  adult  are  smaller  than  the  mucous  polypi 
of  children ;  they  are  multiple.  I  have  often  found  two  growing  from 
opposite  sides  of  the  rectum ;  there  may  also  be  two  stems  with  only  one  head. 
The  pedicle  may  be  an  inch  or  a  little  more  in  length,  and  is  not  uncom- 
monly hollow  ;  the  polypi  are  neither  very  hard  nor  soft,  and  are  easily  com- 
pressible; they  are  sometimes  cystic;  a  large  vessel  runs  up  the  stem,  and  in 
some  cases  can  be  felt  to  pulsate.  In  women  rectal  polypi  are  almost  always 
soft,  with  remarkably  long  and  rather  slender  stems. 

The  polypi  of  children  are  small,  vascular  tumors,  with  peduncles  often 
two  inches  long.  They  resemble  small,  half-ripe  mulberries  more  than  any- 
thing else.  They  bleed  very  freely  at  times,  and  occasion  in  the  young  great 
debility.  They  are  said  to  be  hypertrophies  either  of  the  glands  of  Lieber- 
kiihn,  or  of  the  mucous  follicles  of  the  rectum.  They  may  be  dangerous 
when  high  up,  by  occasioning  intussusception  of  the  bowel,  with  total 
obstruction  and  death.  When  the  peduncle  is  more  than  an  inch  in  length 
they  usually  protrude  at  stool,  and  require  to  be  returned  after  the  bowels 
are  relieved. 

The  general  symptoms  in  children  are:  frequent  desire  to  go  to  stool, 
accompanied  by  tenesmus ;  occasional  bleeding,  with  dischai'ge  of  mucus;  and 
the  protrusion  from  or  appearance  at  the  anus  of  a  fleshy  mass  when  the 
bowels  are  acting.  In  the  adult,  the  history  of  polypus  is  curious.  Without 
any  previous  discomfort  of  any  kind,  the  patient  suddenly  finds  a  substance 
protruding  from  the  anus  after  going  to  the  closet.  This  is  characteristic  of 
the  malady.  Until  the  peduncle  becomes  long  enough  to  allow  the  polypus 
to  be  extruded  and  grasi:)ed  by  the  sphincter,  no  inconvenience  is  felt,  and 
therefore  the  patient  speaks  of  a  sudden  onset ;  this  is  quite  difiierent  from 
the  history  of  hemorrhoids. 

In  examining  a  patient,  an  injection  should  be  administered  before  intro- 
ducing the  finger ;  even  if  the  polypus  slips  aAvay,  the  surgeon  will  always 
be  able  to  feel  the  pedicle  at  its  point  of  attachment.  The  only  treatment  to 
b6  recommended  is  the  removal  of  the  growth. 

This  is  best  done  by  seizing  the  peduncle  close  to  its  base  with  the  German 
catch-forceps,  and  gently  twisting  the  polypus  around  until  it  comes  away. 
There  is  no  danger  of  hemorrhage,  no  pain,  and  scarcely  any  necessity  for 
resting  more  than  one  day.  If  a  ligature  is  used,  the  patient  should  rest 
until  it  separates,  as  otherwise  abscesses  may  follow. 

The  rarer  kinds  of  polypi  are  the  dermoid,  the  cystic,  the  sarcomatous,  and 
the  disseminated  ;  the  latter  are  adenoid  as  a  rule,  and  the  mucous  membrane  of 
the  rectum  and  of  the  colon  may  be  closely  studded  with  them.  Another  very 
rare  tumor  of  the  rectum  is  the  villous.  This  consists  of  a  lobulated,  spongy 
mass,  with  long  villus-like  processes  studding  its  surface ;  it  resembles  exactty, 
though  its  villi  are  much  larger,  the  growth  of  the  same  name  found  in  the 
bladder.     Usually  it  has  a  stem,  broad  rather  than  round,  which  I  think  is  an 
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■elongation  of  the  mucous  membrane  rather  than  a  new  formation.  These 
tumors  may  become  malignant.  I  have  seen  two  cases  in  which  epithelioma 
replaced  the  villous  growth. 


Impaction  op  Feces. 

By  this  expression  is  meant  an  accumulation  in  the  pouch  of  the  rectum, 
immediately  above  the  internal  sphincter.  It  occurs  in  females  more  com- 
monly than  in  males ;  old  women,  and  women  shortly  after  their  confine- 
ments, being  especially  liable  t6  it.  I  have  seen  it  in  children,  and  call  to 
mind  a  little  boy,  only  three  years  of  age,  who  had  a  veritable  imjDaetion 
which  gave  a  good  deal  of  trouble ;  but  when  it  was  removed  the  bowel  re- 
gained its  tone  quickly,  and  regular  action  was  afterwards  easily  kept  up. 

The  cause  of  the  accumulation  I  believe  to  be  nearl}'  always,  .primarily,  a 
loss  of  power  in  the  muscular  coat  of  the  rectum.  Constipation  is  its  inva- 
riable forerunner,  and  this  may  be  due  to  spasm  of  the  sphincter.  In  impac- 
tion, sphincter-spasm  always  exists,  so  that  when  the  patient  strains  the  anus 
protrudes  like  a  nipple. 

The  symptoms  of  impaction  may  be  obscure,  and  I  have  known  it  mistaken 
for  neuralgia  of  the  rectum,  gout  of  the  rectum,  and  malignant  disease  of  the 
t38ecum  or  sigmoid  flexure.  I  once  attended  a  gentleman  w^ho  had  been  be- 
lieved by  his  physician  to  have  incipient  disease  of  the  brain,  so  much 
nervousness  and  hypochondriasis  resulted  from  a  very  loaded  colon  and 
impacted  rectum.  In  another  case,  phthisis  had  been  diagnosed  by  several 
medical  men  on  account  of  a  constant  cough,  with  hectic  at  night,  and  much 
emaciation.  But  the  most  common  error  is  the  mistaking  of  impaction 
for  diarrhoea  with  tenesmus.  In  many  of  these  cases  the  patient  complains 
of  a  tendency  to  diarrhoea,  liquid  motions  being  frequently  passed,  especially 
after  taking  an  aperient,  but  without  any  sense  of  relief;  and  on  assuming 
the  erect  position,  straining — severe,  continuous,  and  irresistible — takes  place. 
On  lying  down  this  generally  passes  away. 

In  the  history  of  these  cases  it  is  not  rare  to  find  that  severe  p^ins  have 
been  experienced  in  the  right  lumbar  and  left  inguinal  regions  ;  this  symptom 
points  to  the  fact  that  the  csecum  has  been  the  seat  of  obstruction  and  dis- 
tension, and  that  when  this  has  been  removed,  the  feces  have  again  lodged  in 
the  rectal  pouch.  Dyspepsia,  irritability  of  temper,  nervousness,  and  despon- 
dency— the  patient  supposing  herself  to  be  suffering  from  an  incurable  malady 
— a  very  muddy,  yellow,  skin  suggestive  of  malignant  disease,  morning  vomit- 
ing, loathing  of  all  food,  and  excessive  thirst,  are  among  the  common  symptoms 
■of  this  disorder.  A  peculiar,  ringing  cough,  particularly  in  women,  and  also 
xiight-sweats,  are  not  uncommon.  In  both  men  and  women  obstinate  reten- 
tion of  urine  may  be  caused  by  impaction.  When  examining  a  patient, 
tumors  may  be  felt  in  the  caecum,  the  transverse  colon,  or  the  sigmoid  flexui-e. 
The  anus  will  be  found  nipple-shaped,  and  the  sphincter  muscle  as  hard  as  a 
piece  of  wood.  On  introducing  the  finger  into  the  bowel  (no  easy  matter),  a 
ball  of  hardened,  clayey  feces  will  be  found  filling  up  the  rectal  pouch.  This 
ball  I  have  seen  as  large  as  a  foetal  head,  and  quite  movable,  so  as  to  admit  of 
liquid  or  thin  fecal  matter  passing  around  by  its  sides,  thus  giving  rise  to  the 
impression  that  diarrhoea  rather  than  constipation  existed.  So  deceptive  is 
the  feeling  which  this  mass  gives  to  the  fingers,  that  I  have  more  than  once 
thought  that  I  must  be  touching  a  tumor. 

In  bad  cases  the  sphincters  must  be  dilated  under  an  anaesthetic,  and  then 
the  mass  broken  up  with  the  finger  or  a  lithotomy  scoop,  or  the  handle  of  a 
silver  spoon.     After  having  thoroughly  disintegrated  the  impacted  mass, 
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injections  of  soap-suds  and  oil  may  be  administered  to  get  rid  of  the  enor- 
mous quantities  of  feces  that  will  come  .down  from  the  colon.  It  often  takes 
time  before  the  rectum  can  recover  its  power  after  its  great  distension,  and 
therefore  reaccumulation  must  be  guarded  against  by  injecting  cold  water, 
kneading  the  abdomen,  and  giving  nux  vomica  with  decoction  of  aloes. 
Exercise  in  the  open  air  should  be  taken  daily,  and  the  diet  should  be  moderate 
and  simple. 

In  the  diagnosis  between  impaction  and  malignant  disease,  two  points  are 
of  extreme  importance.  The  first  is,  that  in  impaction  the  tumor  differs  in 
size  and  shape  from  time  to  time.  The  second,  that  the  tumor  in  impaction 
has  a  decidedly  doughy  feel,  and  is  irregularly  soft.  When  the  tumor  is  in 
the  rectum,  the  introduction  of  the  finger  will  at  once  clear  up  the  doubt,  if 
there  be  any. 

Concretions  in  the  bowel  ai'e  rarer  than  impactions.  They  are  usually 
formed  around  some  foreign  body.  I  have  seen  a  quantity  of  human  hair 
form  the  core  of  a  concretion,  the  patient  having  swallowed  the  hair  in  a 
fit  of  mania.  Biliary  calculi  are  often  found  in  the  centre  of  these  concretions. 
The  strangest  case  that  I  have  ever  seen  was  one  in  which  a  sovereign,  swal- 
lowed fifteen  months  before  I  removed  the- concretion,  was  found  to  be  its 
nucleus.  It  is  curious  that  large  bodies,  such  as  a  set  of  false  teeth  with  gold 
mounting,  may  not  be  arrested  anywhere  in  the  intestines,  while  a  small  body, 
such  as  a  sovereign  or  a  date-stone,  may  fail  to  traverse  the  alimentary  canal 
safely,  and  may  indeed  set  up  ulceration  of  the  bowel  and  perforation. 


ITeuralgia  of  the  Rectum. 

A  pain  in  the  rectum  or  sphincter  muscles  may  be  called  neuralgia,  when 
not  the  slightest  lesion,  sign  of  inflammation,  or  dischai'ge  of  any  kind  can 
be  discovered,  and  when  the  pain  is  not  aggravated  by  action  of  the  bowels. 
This  last  is  a  most  important  point  in  diagnosis.  I  have  more  than  once 
considered  pains  to  be  neuralgic  which  I  afterwards  discovered  to  originate 
from  a  structural  lesion.  Patients  with  rectal  neuralgia  are  mostly  delicate, 
irritable  or  nervous  people,  who  have  been  subjected  to  neuralgic  pains  in 
other  parts.  I  have  noticed  the  attack  to  follow  direct  exposure  to  wet  and 
cold,  by  sitting  upon  damp  grass.  One  attack  predisposes  to  another. 
Usually  in  these  cases  there  is  general  debility  with  disorder  of  the  digestive 
organs,  mainly  the  liver. 

In  treatment,  the  abdominal  viscera  must  be  first  unloaded  and  put  into 
condition,  and  then  quinine,  iron,  strychnia,  and  hypodermic  injections  of 
morphia  may  at  once  cure  the  patient.  In  some  instances,  however,  treat- 
ment only  does  temporary  good,  and  nothing  appears  to  be  of  permanent  use. 
When  the  sphincter  is  the  seat  of  pain,  there  is  always  spasmodic  contrac- 
tion. Dilatation  of  the  anus  answers  best  here,  followed 'by  an  injection  of 
morphia. 

Irritable  Rectum. 

This  I  believe  io  be  really  the  result  of  a  chronic  inflammation  of  the 
mucous  membrane,  as  it  is  accompanied  by  much  heat  in  the  bowel,  and  by 
tenesmus,  as  well  as  by  a  discharge  of  mucus.  These  cases  are  best  treated 
by  the  administration  of  gentle  laxatives  and  of  alkalies  with  bitter  infusions, 
and  by  insufflation  of  bismuth  and  charcoal  into  the  rectum.  When  the 
irritability  is  allayed,  injections  of  rhatany  and  starch,  with  small  doses  of 
the  liquid  extract  of  opium,  will  render  the  cure-permanent. 
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[Inflammation  of  the  Rectal  Pouches. 

Under  the  names  of  Encysted  Rectum  (Physick)  and  Sacciform  Disease  oj 
ike  Anus  (Gross),  has  been  described  an  inflamed  or  ulcerated  state  of  the 
rectal  pouches  or  lacunse,  which  sometimes,  particularly  in  old  persons,  become 
enlarged,  and  serve  as  receptacles  for  fecal  matter.  The  symptoms  of  this 
afi'ection  are  intense  itching  and  often  severe  pain,  but  without  spasm  of  the 
sphincter.  The  diagnosis  may  be  made  by  exploring  the  gut  with  a  bent 
probe  or  blunt  hook.  The  treatment  consists  in  drawing  down  the  affected 
pouches  and  excising  with  curved  scissors  the  folds  of  mucous  membrane  at 
their  base. 

Eecto-vesical  Tistula. 

An  abnormal  opening  between  the  rectum  and  bladder  may  be  due  to  con- 
genital defect,'  to  ulceration,  usually  malignant  in  character,  or  to  a  wound, 
as  occasionall}'^  happens  in  the  operation  of  lithotomy.  As  a  result,  urine 
escapes  into  the  bowel,  and,  if  the  opening  be  large,  fecal  matter  may  enter 
the  bladder,  causing  great  pain  and  irritation.  In  some  cases,  an  attempt 
may  be  made  to  close  the  fistula  by  the  application  of  caustics  or  the  galvano- 
cautery,  or  by  a  plastic  operation  analogous  to  that  employed  in  cases  of 
vesico-vaginal  fistula,  but  in  cases  of  malignant  ulceration  palliative  meas- 
ures are  all  that  can  ordinarily  be  recommended,  though  colotomy  (preferably 
by  Amussat's  method^)  may  be  occasionally  justifiable. 

Recto-urethral  fistula  will  be  considered  in  the  article  on  Injuries  and 
Diseases  of  the  Urethra.] 

*  Sue  page  99,  supra,  2  See  page  78,  supra. 
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"  To  make  calculi  of  uric  acid  without  colloids  would  be  as  hopeless  a  task 
as  making  ropes  of  sea  sand."  "  The  pebbles  of  the  concrete  would  not  hold 
together  without  the  cement  to  bind  them  and  act  on  their  surface." 

The  enunciation  of  this  truth,  by  William  M.  Ord,^  marks  the  starting 
point  of  a  new  era  in  the  scientific  study  of  calculous  formation.  The  expe- 
riments leading  to  these  conclusions,  begun  by  Eainey  and  improved  upon  by 
Ord,  are  the  first  serious  efibrts  toward  a  scientific  appreciation  of  the  subject 
of  which  we  have  any  record. 

The  beautiful  micrographic  illustrations  of  large  thin  sections  of  urinary 
calculi,  recently  published  by  Ultzmann,^  arid  the  accompanying  lucid  descrip- 
tions, seem  to  establish  beyond  question  that  there  is  a  law  governing  the  mas- 
sive crystallization  of  the  various  urinary  salts,  as  uniform  in  its  action  as 
that  which  regulates  the  structure  of  the  smallest  crystal.  Urinary  calculus 
is  not  an  accidental  agglomeration  of  solids,  crystalline  and  amorphous,  in  a 
cement  of  mucus.  It  is  a  massive  crystallization  of  urinary  ingredients  in  a 
colloid,  and  its  formation  occurs  in  obedience  to  a  fixed  law.  Ultzmann 
recognizes  that  there  is  a  law  and  demonstrates  it ;  but  he  fails  to  grasp  the 
idea  of  the  colloids,  or  to  mention  their  influence.  He  recognizes  only  two 
causes  of  the  crystallization — 1,  an  appropriate  chemical  condition  of  the 
urine ;  2,  an  abnormal  condition  of  the  urinary  apparatus — notably  inability 
on  the  part  of  the  bladder  to  empty  itself  entirely. 

The  first  appearance  of  calculous  disease  cannot  be  determined,  but  in  the 
nature  of  things  it  must  have  shown  itself,  or  rather  its  symptoms  must  have 
appeared,  soon  after  the  earth  was  peopled,  unless  prostatic  enlargement  is  a 
malady  of  modern  times,  which  there  is  no  reason  to  believe.^ 

Certain  it  is  that  an  authentic  record  of  stone  exists  in  a  medical  treatise, 
called  Sugruta,  a  Hindoo  work,  believed  by  some  authorities  to  antedate  the 
Hippocratic  collection.  In  this  work,  which  was  published  in  Sanscrit,  at 
Calcutta,  in  1835,  and  afterwards  translated  into  Latin  l)y  F.  Hessler,  a  very 
fair  description  of  cutting  for  stone  "  upon  the  gripe"  is  given,  the  method 
now  commonly  known  as  the  method  of  Celsus.  It  seems  doubtful  whether 
the  Hindoo  method  of  extracting  stone  described  in  the  Sugruta,  was  pi-ac- 

'  The  Itffluenoe  of  Colloids  upon  Crystalline  Form  and  Cohesion,  p.  61.     London,  1879. 

'  Die  Harnconoretionen.     1882. 

'  Probably  the  most  masterly  treatise  upon  the  history  of  stone  which  has  been  written,  is 
BSgin's  edition  of  the  Traits  historique  et  dogmatique  de  I'Operation  de  la  Taille,  by  Deschamps, 
which  appeared  in  Paris  in  1796. 
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tised  by  physicians,  or  only  by  certain  travelling  specialists,  as  was  the  case 
in  Greece. 

The  Chinese  are  believed  to  have  been  acquainted  with  stone  long  before 
the  modern  era,  and  Albucasis,  among  the  Arabians,  certainly  performed 
lithotomy. 

Hippocrates  was  familiar  with  the  existence  of  stone.  He  used  sounds 
and  catheters  habitually,  and  described  t'he  use  of  instruments  for  the  detec- 
tion of  stone.  But  the  mortality  attending  the  operations  of  peripatetic 
lithotomists  was  so  great  that  wounds  of  the  bladder  came  to  be  looked  upon 
as  necessarily  mortal,  and  Hippocrates  could  not  countenance  the  practice  of 
lithotomy. 

In  spite  of  his  conservative  opposition  the  operation  flourished,  however, 
and  Celsus  tells  how  Ammonius  of  Alexandria,  in  the  third  century  before 
our  era,  proposed  that,  after  the  soft  parts  had  been  divided,  the  stone  should 
be  cut  by  an  instrument  of  his  invention,  if  it  should  prove  too  large  for 
extraction  without  injury  to  the  neck  of  the  bladder.  From  this  circum- 
stance, lithotomy  takes  its  name. 

Celsus  wrote  in  the  first  century  before  our  era,  and  the  method  of  his  day, 
cutting  on  the  gripe,  is  now  often  spoken  of  as  his. 

The  chemical  side  of  the  study  of  stone  includes  many  distinguished 
names — among  them  notably  Van  Swieten,  Van  Helmont,  Scheele,  who 
discovered  uric  acid  in  1776,  Bergman,  who  detected  lime  in  calculi,  Wol- 
laston,  who  discovered,  or  rather  gave  a  fixed  character  to,  the  fusible,  the 
mulberry,  and  the  pure  earthy-phosphatic  calculus.  All  of  these  varieties 
were  described  accurately  by  him  in  1797,  and  he  afterwards  added  cj^stic 
oxide  to  the  list.  Fourcroy  and  Vauquelin  announced  soon  after  that  they 
had  detected  urate  of  ammonium  and  silica  in  calculi,  and  a  host  of  modern 
investigators  in  urinary  physiology  and  pathology  have  helped  to  make 
our  knowledge  of  the  chemical  and  microscopical  nature  of  calculous  concre- 
tions very  exact. 

Urinary  calculus  is  a  term  applied  to  a  concretion  of  more  or  less  stony 
hardness  found  at  any  point  along  the  urinary  tract  or  in  a  fistula  commu- 
nicating with  that  tract.  The  calculus  may  be  formed  of  crystalline  organic 
matter,  of  earthy  phosphates,  of  fibrin,  of  indigo,  or  of  other  substance. 

It  may  form  spontaneously,  or  upon  a  nucleus  introduced  from  without. 
It  may  be  microscopic  in  size,  or  as  large  as  a  child's  head  at  term.  A  mi- 
nute rounded  concretion,  smaller  than  a  millet-seed,  may  properly  be  called 
a  stone  if  it  shows  a  laminated  structure  under  the  microscope  ;  Mobile  clus- 
ters of  large  size  composed  of  a  conglomeration  of  crystals,  separate  crystals, 
and  sand,  may,  whatever  their  size,  be  properly  termed  gravel. 

This  distinction  has  practical  value  in  connection  with  the  questions  of 
prognosis  and  of  the  preventive  treatment  of  stone.  In  these  respects,  if  the 
careful  scientific  researches  of  Rainey,  Ord,  and  Carter  have  any  value,  the 
distinction  is  important.  For  inasmuch  as  the  salts  of  the  urine'  assume  a 
solid  state  in  the  crystalloidal,  or  in  the  colloidal  form,  (submorphous  of  Car- 
ter), we  have  the  element  upon  which  to  decide,  in  a  given  case,  whether  the 
tendency  to  stone  formation  is  great  or  small.  The  crystalloidal  forms  may 
be  somewhat  disregarded  ;  the  colloidal  call  for  earnest  consideration. 

Crystals  under  ordinary  conditions  in  the  urine  do  not  unite  to  form  a 
stone.  Something  more  is  necessary.  Earthy  phosphates  also  fail  to  form 
stone  under  ordinary  conditions.  Thompson  has  called  special  attention  tc 
this,  and  it  has  long  been  a  well-known  fact  that  a  patient  with  the  so-called 
phosphatic  diathesis  may  habitually  urinate  in  such  a  way  that  the  lattei 
part  or  the  whole  of  his  stream  of  urine  is  creamy-white  with  precipitated 
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earthy  phosphates,  and  yet  will  never  have  a  stone  as  long  as  the  mucous 
membrane  of  the  urinary  tract  remains  free  from  infiammation. 

On  this  point  Ultzmann^  does  not  agree  with  Thompson,  but  holds  that 
extreme  phosphaturia  is  a  factor  in  phosphatic  stone  formation.  While  this 
may  be  true  in  those  occasional  cases  of  alkaline  stone  which  contain  no 
ammonia  (the  pure  phosphate-of-lime  and  carbon ate-of-lime  stones),  it  certainly 
doesrnot  hold  good  for  ordinary  phosphatic  stones — triple-phosphate  and  fusi- 
ble calculus — the  onl}'^  true  secondary  stones.  In  the  formation  of  these 
latter,  inflammation  of  the  mucous  membrane  of  the  urinary  tract  has  always 
been  an  etiological  factor ;  and  it  makes  no  difference  whether  the  urine  has 
been  customarily  acid  or  alkaline,  such  an  inflammation  with  obstruction  to 
the  free  escape  of  urine  is  efficient  to  produce  an  ordinary  phosphatic  stone. 

Other  individuals  again,  at  intervals,  pass  red  sand  of  crystallized  uric  acid 
with  great  freedom,  but  do  not  on  that  account  alone  necessarily  get  stone 
in  the  bladder. 

The  element  most  essential  for  stone  structure  is  the  skeleton  of  the  stone — • 
not  so  much  the  solid  as  the  soft  pai't — the  colloids,  the  glue,  by  which  the 
solid  elements  are  collected  and  fixed. 
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It  is  well  known  that  stone  occurs  much  more  frequently  in  certain  dis- 
tricts than  in  others,  but  a  S£ttisfactory  explanation  of  this  fact  has  not  yet 
been  given.  The  use  of  hard  water  for  drinking  does  not  explain  the  matter. 
Agnew^  says  that  in  certain  valleys  in  Lancaster  County,  Pennsylvania,  of 
limestone  formation,  the  water  is  very  hard,  being  strongly  impregnated 
with  lime,  and  yet  calculus  is  uncommon ;  and  he  joins  former  writers  in  the 
very  apposite  reflection  that  it  is  difiicult  to  understand  how  calculi — most  of 
which  are  composed  of  uric  acid — could  be  formed  out  of  lime.  Civiale, 
whose  statistical  researches  were  very  thorough,  has  written  :^ — 

Dr.  Warren,  of  Boston,  has  recently  told  me  that  stone  is  very  rare  in  Massachusetts, 
and  is  almost  unknown  in  those  localities  where  granite  rock  abounds,  while  it  is  found 
occasionally  at  other  points  where  the  soil  is  calcareous ;  but  this  alleged  influence  of 
the  nature  of  the  soil  upon  the  production  of  the  calculous  disorder  is  an  hypothesis  only 
admitted  in  order  to  explain  facts,  the  true  cause  of  which  is  not  evident.  Several  of 
the  localities  from  which  I  have  received  statistical  documents  possess  the  granite 
formation,  but  in  spite  of  this,  calculus  is  far  from  being  a  rare  disorder. 

Again,  speaking  of  the  stone  cases  reported  from  the  department  of  Var, 
in  France,  he  says: — 

The  malady  seems  to  be  equally  divided  among  all  classes  of  society  ;  the  nature  of 
the  soil,  which  is  of  flint  and  granite  on  the  coast,  and  calcareous  in  the  interior,  does 
not  appear  to  make  any  sensible  difference  in  the  distribution  of  cases. 

Cadge,*  of  !N^orwich,  England,  on  the  other  hand,  ascribes  the  great  fre- 
quency of  calculous  (uric-acid)  disorder  in  that  district  to  the  hardness  of  the 
water,  and  Prout  shares  his  opinion.  Reginald  Harrison^  tries  to  establish 
a  connection  on  the  ground  that  hard  waters  interfere  with  digestion,  and  in 
this  way  modify  the  conditions  of  the  solids  and  colloids  in  the  urine.  He 
mentions  the  frequency  of  stone  in  the  young  among  the  poor  about  JSTor- 

'  Op.  oit.,  S.  30.  2  Principles  and  Practice  of  Surgery,  vol.  ii.  p.  631. 

'  Traiti5  de  I'Affection  Calculeuse,  p.  588.     Paris,  1838. 

'  Brit.  Med.  Journal,  vol.  ii.  pp.  207-212.     1874. 

'  Lectures  on  the  Surgical  Disorders  of  the  Urinary  Organs,  2d  ed.,  p.  245.     1880. 
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wich,  and  the  fact  that  milk  is  scarce  and  dear,  and  quotes  Cadge's  assertion 
that  the  frequency  of  stone  in  children  will  be  found  in  strict  accordance  with 
the  difficulty  of  procuring  milk. 

Mastin'  takes  the  other  side,  showing  that  in  Kentucky  and  Tennessee — 
sandstone  districts  where  the  water  is  very  soft — calculous  disorders  are  com- 
mon, and  are  just  as  frequently  encountered  as  in  the  limestone  areas  of  the 
same  region,  where  hard  water  is  drunk.  ISTo  country  is  exempt  from 
calculous'  disorder,  yet  the  areas  of  its  prevalence  are  small.  Thus  in  Eng- 
land, the  eastern  counties,  Norfolk  and  Suffolk,  appear  to  be  most  afflicted. 
It  is  noteworthy  that  as  many  cases  occur  each  year  in  Norfolk,  among  its 
438,656  inhabitants  (Cadge),  as  in  all  Ireland  with  a  population  of  5,412,377. 
The  northern  counties  of  Ireland  and  of  Scotland  furnish  more  cases  than  the 
remaining  portions  of  those  countries. 

Calculous  disease  abounds  in  France,  in  Teneriffe,  in  Iceland,  and  in  Egypt. 
Its  frequency  in  Egypt  is  said  by  Roberts^  'to  be  due  to  the  presence  of 
the  minute  urinary  parasite,  the  Bilharzia  heematobia.  Stone  is  also  very 
common  in  Russia,  especially  in  the  central  parts  of  European  Russia. 
Kleiu^  states  that, cases  of  stone  sometimes  constitute  a  fifth  of  all  those  under 
treatment  in  the  hospitals  of  Moscow.  Estlander,*  on  the  other  hand,  shows 
that  primary  calculus  is  almost  unknown  in  Finland,  the  University  Hos- 
pital case-books  showing  only  one  Finlander  with  uric-acid  stone  during  a 
period  of  forty-four  years.  There  were  cases  of  phosphatie  stone  with 
paralyzed  bladders,  etc. 

Civiale'  notices  a  similar  immunity  in  Christiania,  where  out  of  3211 
patients  in  hospital  during  four  years  only  one  had  stone,  while  in  the  hos- 
pital at  Gothenburg,  in  Sweden,  a  hospital  of  sixty  beds,  there  had  been  no 
stone  case  in  fifty  years. 

Fayrer^  says  that  stone  is  very  common  in  the  northwestern  and  central 
provinces  of  India,  554  cases  having  been  cut  for  stone  during  a  single  six 
months  in  1863.  In  Lower  Bengal  it  is  rare.  Fayrer'  says  that  lithotomy 
has  been  performed  only  about  one  hundred  times  in  the  Medical  College 
Hospital  of  Calcutta.  Harris  confirms  the  fact,  and  ascribes  the  frequency  of 
the  malady  in  the  Northwestern  Provinces  to  the  prevalence  of  cold  winds 
from  the  Himalayas,  and  to  the  use  of  a  heavy  unferraented  bread  by  the 
natives.  Dr.  Garden's*  testimony  from  the  Sarahunpore  Dispensary  is  corro- 
borative of  the  frequency  of  stone  in  India.  Mastin*  refers  to  Curran  for 
authority  in  stating  that  Hindostan  is  exceptionally  rich  in  stone  cases.  Van- 
dyke Carter""  speaks  for  Bombay  and  the  great  prevalence  of  oxalate-of-lime 
calculi  there.  He  thinks  that  stone  is  more  common  in  "Western  India  than 
in  the  southern  portion. 

Mr.  Dudgeon,"  of  Pekin,  informs  us  that  at  Canton,  in  China,  and  at  Takow, 
in  Formosa,  calculus  is  found,  but  apparently  not  elsewhere.  At  Pekin  the 
water  is  full  of  lime,  at  Canton  very  soft.  Kerr*''  also  says  that  Canton  fur- 
nishes the  stone  cases  of  China,  and  that  not  a  single  case  was  observed 
among  the  thousands  of  patients  treated  in  the  missionary  hospitals  at 
Hing-po,  Shanghai,  Pekin,  and  Hangkow. 

'  Causes  and  Geographical  Distribution  of  Calculous  Diseases.  Trans.  International  Medical 
Congress,  p.  609.     Philadelphia,  1877. 

2  Urinary  and  Renal  Diseases.     2d  American  ed.,  p.  275.     1872. 

'  Ueber  Steinkranheit  uud  ihre  Behandlung.     Archiv  f.  klin.  Chir.,  Bd.  vi.  S.  78. 

*  Trans.  International  Med.  Congress,  p.  663.     Philadelphia,  1877.  »  Op.  oit.,  p.  580. 

"  Referred  to  by  Coulson  (Dis.  of  Bladder  and  Prostate,  6th  ed.,  p.  378). 

'  Clinical  and  Pathological  Observations  in  India,  p.  385.     1873. 

'  Indian  Annals  of  Med.  Science,  1868,  No.  23,  p.  20.  >  Loo.  clt.   p.  618. 

"•  Calculous  Disease  in  Bombay.     St.  George's  Hospital  Reports,  1871-2,  p.  85. 
"  Calculus  in  China.     Med.  Times  and  Gazette,  Sept.  2,  1876.  p.  252. 
"  New  York  Med.  Journal,  1871.     * 
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In  Norway,  Sweden,  Denmark,  Styria,  and  Spain,  stone  is  not  very  common. 
In  France  and  Holland  it  is  abundant ;  iia  Austria,  Germany,  Italy,  Syria, 
and  Persia,  it  is  reasonably'  frequent.  In  Mexico,  Central  and  South  America, 
and  Australia,  as  far  as  known,  the  disease  is  not  common. 

Livingstone  failed  to  find  syphilis  or  stone  among  the  natives  of  Central 
Africa. 

In  ITorth  America,  in  the  United  States,  the  greatest  number  of  stone  cases 
originate  in  the  central  districts — Tennessee,  Kentucky,  Ohio,  Indiana,  Mis- 
souri, Western  Pennsylvania,  and  Virginia.  In  Utah  it  is  said  to  be  common. 
Authorities  differ  as  to  Georgia  and  North  Carolina.  In  the  ISTorthern, 
Eastern,  the  Gulf,  Southern,  and  Western  States  calculus  is  uncommon,  as  it 
is  also  in  the  Canadas  and  British  possessions.  These  peculiarities  of  dis- 
tribution are  not  satisfactorily  accounted  for  by  any  peculiarities  of  water, 
food,  or  climate. 


Causes  of  Stone  Formation. 

First  among  the  causes  of  stone  formation,  according  to  the  best  modern 
investigation,  must  be  placed  the  influence  of  the  colloids.  Doubtless  such 
substances  as  disturb  digestion  and  nerve-force,  and  furnish  an  excess  of  uric 
acid,  of  oxalate  of  lime,  of  phosphates,  as  the  case  may  be,  favor  the  forma- 
tion of  stone,  but  alone  they  ^re  not  suflBlcient.  Undoubtedly  also  without 
cystic  oxide,  urostealith,  or  indigo,  in  the  urine,  calculi  formed  of  these 
ingredients  could  not  occur.  But  the  fact  remains  that  urates  and  uric  acid 
may  be  in  excess  in  the  urine  for  years,  and  phosphates  for  a  life-time,  and 
no  concretions  into  stone  take  place,  while  at  a  given  moment,  presumably 
during  a  proper  co-operation  on  the  part  of  the  colloids,  primary  (acid) 
stone  starts  into  existence ;  or  the  presence  of  a  foreign  body  with  inflamma- 
tion of  the  mucous  membrane  will  speedily  give  rise  to  a  secondary  (alkaline 
phosphatic)  stone  in  any  individual,  whether  his  diathesis  be  phosphatic  or 
not.  The  colloid  in  the  latter  case  is  the  alkaline  muco-pus  furnished  by  the 
inflamed  mucous  membrane. 

In  1857,  George  Rainey  first  showed  at  St.  Thomas's  Hospital  that  certain 
crystalline  materials  assumed  globular  forms  •when  precipitated  in  gummy 
solutions,  and  he  announced  his  mature  doctrine  of  "  molecular  coalescence 
and  molecular  disintegration"  in  a  short  treatise  published  in  1858,  "  on  the 
mode  of  formation  of  shells  of  animals,  etc."  His  researches  led  him  to 
conclude  that  a  law  existed  by  which  organized  bodies  assumed  a  rounded 
form  on  account  of  physical  and  not  on  account  of  vital  agencies.  The 
following  was  Mr.  Rainey's  process  :  a  solution  of  gum  arabic  saturated  with 
carbonate  of  potassium,  sp.  gi-.  1.4068,  perfectly  clear,  was  placed  in  a  bottle, 
filling  it  one  third,  and  two  clean  slips  of  glass  were  introduced  into  the 
liquid,  touching  above,  separated  below.  The  bottle  was  then  filled  carefully 
with  a  perfectly  clear  solution  of  gum,  sp.  gr.  1.0844,  and  set  aside  for  a 
month. 

In  this  way  Mr.  Rainey  succeeded  in  forming  perfect  spheres  of  carbonate 
of  lime  having  all  the  hardness  of  pearls,  and  he  demonstrated  that  they 
were  built  up  oy  the  slow  coalescence  of  minute  molecules. 

The  spheres  showed  radial  and  concentric  markings,  and  a  very  distinct 
cross  in  polarized  light.  Where  too  spheres  touched,  they  gradually  coalesced 
into  one  perfect  sphere,  and  where  each  sphere  came  into  contact  with  the 
glass,  a  shallow  pit  formed  in  the  latter,  due  to  a  new  arrangement  of  its 
molecules. 

Mr.  Rainey  concluded  that  the  "  viscosity"  of  the  gum  destroyed  the 
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polarity  of  the  crystal  which  would  otherwise  form,  and  that  the  molecules 
simply  obeyed  the  law  of  mutual  attraction.  The  gum  was  intermixed. with 
the  lime  in  the  spheres. 

When  spheres  so  formed  are  placed  in  new  solutions  of  gum  of  different 
specific  gravity,  they  lose  their  laminated  arrangement,  split  radially,  and 
return  to  the  molecular  condition,  a  process  termed  by  Mr.  Eainey  "  mole- 
cular disintegration."  This  splitting  of  a  concretion  in  a  fluid  of  different 
specific  gravity  from  that  in  which  it  was  formed,  is  beautifully  illustrative 
of  what  sometimes  takes  place  in  the  human  bladder  in  the  spontaneous 
fracture  of  stone. 

Eainey  obtained  similar  results  by  the  use  of  the  carbonates  of  barium  and 
strontium. 

Professor  Harting,  of  Utrecht,  in  1872,  published  some  original  work  in 
the  same  direction.  William  M.  Ord  has  followed  up  Rainey's  investiga- 
tions with  some  excellent  independent  researches  directed  mainly  toward 
investigating  the  method  of  formation  of  urinary  and  other  calculi,  publish- 
ing the  final  results  of  his  labors  in  1879.'  Professor  F.  Guthrie,  and  Drs. 
Montgomery,  Jevons,  Aseherson,  and  others,  have  labored  in  the  same  field. 

Dr.  Ord's  second  proposition  is  the  following : — 

"  A  crystalloid  is  deposited  from  solution  in  tbe  presence  of  a  colloid.  This  occurs 
in  ...  .  uric  acid  and  urates  mixed  with  albumen  and  mucus,'  in  nitrate  of 
urea  crystallized  from  albuminous  urine." 

The  third  proposition  is — in  part: — 

"  Crystals  are  broken  down  and  turned  into  spheres  or  spheroids,  or  molecules,  by 
the  action  of  colloids  into  which  they  are  introduced,"  etc. 

Uric  acid  exists  in  three  forms : — 

1.  Rectangular,  oblong,  colorless  plates — pure  uric  acid. 

2.  Rhombohedra  and  its  modifications — urinary  uric  acid. 

3.  Spherical  form — calculous  uric  acid. 

Ord  states  that  ISTo.  1  is  the  proper  crystalline  form  of  uric  acid,  and  that 
the  changes  in  form  which  the  urinary  crystals  present  (40-50  varieties)  are 
assumed  in  obedience  to  Rainey's  law  of  molecular  coalescence,  and  vary  with 
the  quantity  and  quality  of  colloidal  substances  which  the  urine  contains. 
The  pure  tendency  to  polarity  in  the  crystals  is  modified,  and  mutual  attrac- 
tion of  the  particles  tends  to  produce  curved  lines  in  the  crystalline  form. 

Four  substances  in  normal  urine  influence  the  form  of  crystals:  mucus, 
urea,  extractive  coloring  matter,  and  salts.  To  these  must  be  added  the 
ingredients ' of  pathological  urine  capable  of  modifying  crystalline  form: 
albumen,  sugar,  blood,  and  pus.  To  mucus  and  purulent  mucus  seems  largely 
due  the  rounded  form  which  uric  acid  assumes,  so  that  by  proper  experi- 
ments Ord  was  enabled  to  form  small  uric  acid  calculi  under  his  very  eye, 
as  it  were.  Heat  intensifies  the  action  of  a  colloid,  and  a  colloid  in  partial 
degeneration  seems  to  be  particularly  active.  Such  a  colloid  is  purulent 
mucus. 

"Therefore,"  says  Ord,^  "if  the  causes  of  the  varying  prevalence  of  calculous  disease 
in  different  communities  and  regions  are  to  be  fully  and  usefully  examined,  such  sub- 
jects as  constitutional  proneness  or  indisposition  to  vesical  catarrh,  habits  of  life  diet 
and  regimen,  or  local  conditions  of  soil,  water,  and  climate,  which  can  hinder  or  pro- 
mote the  secretion  of  mucus  or  the  occurrence  of  irritation  in  the  urinary  tract,  must  be 
carefully  treated.     And  if  such  observations  be  applied  to  practice,  we  may  hope  to  find 

'  The  Influence  of  Colloids  upon  Crystalline  Form  and  Cohesion.     London,  1879 
2  Op.  oit.,  p.  61.  .     ,  . 
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that  the  prevention  of  stone  becomes  partly  possible  through  the  prevention  of  the  local 
conditions  which  constitute  the  soil  in  which  it  is  sown  and  grows." 

Ord  states  that  two-thirds  of  all  calculi  "  are  in  bulk  composed  of,  or  start 
from,  concretions  of  uric  acid."  His  experiments  with  colloids  and  oxalate  of 
lime  lead  him  to  believe  that  to  mould  oxalate  of  lime  into  calculi  requires  a 
denser  colloid  than  usually  exists  in  vesical  urine.  He  therefore  believes 
that  the  beginnings  of  oxalic  calculi  usually  occur  "  in  the  recesses  of  the 
kidney  among  less  diluted  colloids." 

H.  Yandyke  Carter^  believes  that  it  is  during  some  febrile  condition,  or  in 
connection  with  some  irritation  along  the  urinary  tract,  that  calculi  origin- 
ate; the  colloid,  mucus,  pus,  albumen,  fibrin,  and  blood  being  present  eoin- 
cidently  with  an  excess  of  the  saline  ingredient  out  of  which  the  nucleus  is 
to  be  composed.     He  says : — 

"  I  have  noticed  in  the  interstices  of  a  nucleus,  composed  of  oxalate-of-lime  spheroids 
and  blood,  isolated  collections  of  rhomb-crystals,  such  as  experiment  shows  will  appear 
in  a  firm  colloid  in  which  oxalic  acid  and  lime  are  caused  to  meet,  and  I  venture  to 
suppose  that  in  this  case  a  small  mass  of  mucus  served  as  the  medium."  In  his  micro- 
scopic researches  Carter  has  found  that  "  calculi  are  habitually  surrounded  by  a  thin 
layer  of  mucus  in  which  goes  on  the  process  of  molecular  coalescence  resulting  in  the 
addition  of  fresh  layers."^ 

Richness  of  the  Urine  in  Solid  Ingredients. — Excess  of  solids  alone  in 
the  urine  does  not  necessarily  give  rise  to  stone.  Ultzmann^  gives  nearly  the 
whole  credit  in  calculous  formation  to  the  amount  of  solids  in  the  urine, 
notably  uric  acid.  In  his  investigations  he  found  that  about  94  per  cent,  of 
all  stones  had  nuclei  of  uric  acid.  The  element,  he  believes,  which  influences 
stone  formation,  is  the  shape  of  the  uric  acid  crystals.  This  he  found  to  be 
modified  by  the  degree  of  acidity  of  the  solution  in.  which  the  crystals  were 
deposited,  and  consequently  he  assumes  that  the  fan-shaped,  sheaf-like  masses 
of  pointed,  acicular  crystals,  are  the  obvious  starting  points  of  stone.  This 
assumption  is  in  direct  opposition  to  the  conclusions  adopted  by  Ord  after 
the  demonstration  of  experiment. 

Ebstein*  gives  clinical  strength  to  Ord's  theories  in  quoting  Ereriehs  as 
finding  in  the  tubules  of  the  adult  kidney,  glomerules  of  urate  of  sodium,  and 
in  a  case  of  Bright's  disease  amorphous  fibrinous  coagula  with  nodules  of  brown 
uric-acid  crystals  the  size  of  a  pin's  head — evidently  rounded  by  the  colloid, 
and  not  sheaf-like.  Rounded  concretions  of  uric  acid  of  varying  size  are  not 
infrequently  found  in  diseased  kidneys,  in  cysts  and  dilated  urinary  tubules. 

That  an  excess  of  uric  acid  in  the  urine  is  the  chief  cause  of  stone  in  infan- 
tile life,  is  doubtless  true.  The  uric-acid  infarction  of  Virchow  is  a  pheno- 
menon nearly  constant  in  the  kidneys  of  young  infants.  It  has  been 
found  in  infants  who  have  never  breathed,  but  is  often  absent  in  such  cases, 
while  it  is  most  frequently  met  with  in  the  kidneys  of  infants  who  have 
lived  several  days.'  These  long  lines  of  reddish  gritty  substance  in  the 
kidney-tubules  are  believed  by  Ultzmann  to  be  composed  in  part  of  urate  of 
ammonium,  and  in  part  of  urate  of  sodium.  This  statement  of  their  exact 
nature  is  not  uniformly  accepted,  but  all  agree  that  uric  acid  is  a  main  ingre- 
dient in  the  infarctions,  which  occupy  the  straight  urinary  tubules,  filling 
them  up  and  giving  the  pyramids  an  appearance  as  if  they  had  been  injected. 

Ultzmann  examined  the  brown  dust  passed  out  from  these  infarctions  upon 

'  The  Mioroscopio  Structure  and  Mode  of  Formation  of  Urinary  Calculi.     London,  1873. 
'  Op.  cit.,  page  40.  '  Ueber  Harnsteinbildung.     Wiener  Klinik,  1875. 

*  Ziemssen's  Handbnch  d.  spec.  Pathologie  nnd  Therapie,  Bd.  ix.  H.  2,  S.  208. 
5  Ebstein,  loo.  cit.,  S.  216. 
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the  infant's  napkins  with  a  l^fo.  10  Hartnack  immersion  lens,  and  found  them 
to  be  composed  of  masses  spherical  and  dumb-bell  in  shape.  Concentrated 
urine  (as  that  of  intra-uterine  life  always  is),  and  concentrated  colloids  (those 
found  in  the  recesses  of  the  kidney  tubules),  thus  seem  to  give  a  rounded 
(colloidal)  shape  instead  of  crystalline  forms.  It  is  noteworthy  that  this 
brown  dust  is  found  more  often  on  the  napkins  of  puny  infants  than  upon 
those  of  robust  "babies. 

In  examining  specimens  of  kidney-substance  after  putrefaction  had  begun, 
large  spherical  globules  were  found  in  great  abundance.  Ultzmann  does  not 
mention  colloids,  but  his  testimony  goes  largely  to  sustain  the  assertions  of 
Ord  and  Carter.  His  most  recent  conclusion  is'  that  uric-acid  infarctions  in 
the  kidneys  of  the  newly  born  are  composed  of  balls  or  concentrated  groups 
of  fine  needles  of  urate  of  sodium,  which  would  go  to  prove  that  in  this  sense 
he  is  correct  in  believing  that  the  pointed  crystal  favors  calculous  formation. 

TJric  acid  is  normally" present  in  all  urine  to  the  amount  of  about  10  grains 
daily.  In  the  natural  condition  it  is  not  free,  but  is  in  combination  with 
alkaline  bases  which  feebly  hold  it  in  solution.  Any  excess  of  acid  of  any 
other  kind,  such  as  the  acid  phosphate  of  sodium  or  (out  of  the  body)  lactic  - 
acid,  from  acid  fermentation  of  the  urine,  combines  with  the  bases  of  urinary 
salts,  and  liberates  uric  acid. 

If  now  crystallization  takes  place  in  presence  of  the  feeble  and  dilute  col- 
loids of  the  bladder,  the  crystals  assume  acicular  or  rhomboid  forms,  and  are 
passed  as  gravel.  If,  on  the  contrary,  the  acid  crystallizes  in  the  thicker 
mucous  colloid  of  the  kidney-tubules,  it  may  take  the  laminated  form,  and 
is,  from  its  very  origin,  a  stone  ready  to  gather  about  itself  a  film  of  fresh 
colloid  from  the  mucous  membrane  of  the  urinary  tract  wherever  it  may  lie, 
the  colloid  being  furnished  by  the  irritation  which  the  presence  of  the  stone 
occasions,  and  ever  ready  in  this  film  of  colloid  to  attract  by  molecular  coa- 
lescence fresh  particles  of  uric  acid  out  of  the  urine.  Finally,  the  stone  may 
excite  inflammation  of  the  mucous  membrane,  cause  an  outpouring  of  stringy 
mucus,  decomposition  of  urine,  and  precipitation  of  phosphates,  and  then  its 
film  of  colloid  becomes  a  nidus  for  the  deposit  of  phosphatic  accretions,  and 
secondary  or  alkaline  stone  formation  goes  on. 

Oxalate  of  lime  in  the  same  way,  when  in  excess,  from  the  food,  or  from  ner- 
vous or  other  causes,  may  crystallize  in  its  customary  octohedral  form,  or  in 
the  modifying  presence  of  a  colloid  of  mucus,  blood,  or  pus,  may  assume  the 
dangerous  dumb-bell  or  the  spherical  shape,  and  may  become  at  once  a  possible 
stone.  And  so  of  other  substances.  The  phosphates  notably  do  not  precipitaite 
in  a  shape  capable  of  forming  stone,  except  in  the  presence  of  the  colloid  muco- 
pus  coming  from  catarrhal  inflammation.  Even  a  foreign  body,  if  unirritat^ 
ing,  may  remain  in  the  bladder  for  a  considerable  period,  and  no  phosphates 
will  precipitate  upon  it  unless  catarrhal  inflammation  be  present. 

If  a  small,  smooth  nucleus  gets  into  a  healthy  bladder,  it  may  at  first  ex- 
cite only  enough  irritation  to  surround  itself  with  a  film  of  mucus,  in  which 
acid  stone  formation  goes  on  indefinitely,  until  the  presence  of  the  foreign 
body  excites  vesical  catarrh,  when  peripheral  deposits  of  phosphates  will 
take  place. 

Effect  of  Age  in  Causing  Stone  Formation. — l^o  period  of  life  is  exempt 
from  the  liability  to  stone.  I  have  removed,  by  lithotomy  (successfully),  from 
the  bladder  of  a  boy  of  nine,  three  calculi,  weighing  collectively  very  nearly 
two  ounces,  which,  according  to  the  statement  of  the  mother,  had  been  diag- 
nosticated at  the  birth  of  the  child.     Many  operators  have  reported  cases 

'  Op.  cit.,  s.  25. 
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observed  shortly  after  birth.  J.  W.  Troizki^  extracted  from  the  urethra  of 
a  male  infant,  one  month  old,  a  uric-acid  stone  weighing  twenty-five  centi- 
grammes, eight  mm.  long,  and  five  mm.  broad.  This  had  formed  during 
intra-uterine  life,  and  had  produced  acute  symptoms  when  the  child  was  eight 
days  old. 

Civiale  never  saw  a  case  of  congenital  stone,  but  he  quotes  from  Brendel 
that  of  a  child  dying  two  days  after  birth,  in  whose  bladder  a  stone  of  some 
size  was  found,  and  he  alludes  to  two  male  babies  in  whom  urethral  stone 
was  found  within  twenty-four  hours  after  birth.  A.  Jacobi^  says  that  he  has 
detected  "six  cases  of  congenital  renal  calculi  in  forty  autopsies,"  and  believes 
so-called  intestinal  colic  in  children  to  be  often  renal  colic.  Langenbeck  has 
settled  the  whole  question  of  intra-uterine  stone  by  discovering  a  calculus  in 
the  bladder  of  a  male  foetus  of  six  months.  This  he  reported  orally  to  Mr. 
Coulson.  Nearly  all  surgeons  who  have  dealt  with  stone,  report  a  greater 
number  of  operations  upon  children  than  upon  adults,  and  it  has  been  gene- 
rally admitted  that  calculus  is  more  common  in  early  than  in  advanced  life. 
The  conditions  appropriate  for  prompt  stone  formation,  as  has  been  shown  in 
connection  with  the  question  of  the  influence  of  colloids,  are  amply  furnished 
by  the  infant,  and  but  for  the  fact  which  Coulson  has  emphasized,  that  the 
relative  number  of  young  people  in  the  world  is  so  large  when  compared  with 
the  number  of  adults,  it  would  be  fair  to  conclude  that  stone  was  very  com- 
mon in  children.     This,  however,  is  not  strictly  true. 

Coulson^  has  shown  by  calculations  based  upon  the  statistics  of  Civiale, 
that  the  liability  to  stone,  at  the  different  ages  of  life,  when  corrected  by 
taking  into  consideration  the  number  of  people  alive  at  different  ages,  is  very 
different  from  the  apparent  liability  computed  by  simply  noting  the  number 
of  cases  occurripg  at  different  ages. 

Thus,  while  out  of  a  collection  of  5376  cases,  2989  were  found  in  persons 
under  20  years  of  age,  the  number  of  persons  living  and  under  20  years,  ih 
a  given  100,  is  46  ;  so  that  while  the  actual  liability  appears  to  be  55  per 
cent.,  the  real  liability  is  below  25  per  cent.  In  the  same  way,  from  20  to  40, 
the  liability  is  less  than  half  what  it  is  below  20  ;  from  40  to  60,  it  nearly 
reaches  the  liability  of  youth ;  while  after  60  it  is  relatively  nearly  twice  as 
great  as  it  is  below  20. 

Thus  it  will  be  seen  that,  according  to  reported  statistics,  stone  is  relatively 
more  common  after  60  than  before  20,  and  that  the  period  of  early  manhood 
is  most  exempt.  This  is  undoubtedly  due  to  the  facts  that  all  infants  who 
have  stone  are  operated  upon  or  die  before  20,  and  that,  activity  of  life  and 
freedom  from  debilitating  agencies  prevailing  as  a  rule  between  20  and  50, 
stone  does  not  tend  to  form  readily  at  this  period. 

-  The  few  who  survive  60  are  usually  more  or  less  feeble;  prostatic  disease 
exists  in  about  one-third  of  the  men,  and  the  conditions  favoring  secondary 
phosphatic  stone  are  active.  If  primary  (acid)  stones  were  alone  computed, 
the  percentage  of  young  persons  affected  would  easily  surpass  all  others. 

Gross  and  Cadge  have  both  called  attention  to  the  fact  that  in  some  dis- 
tricts stone  seems  to  be  more  common  in  children ;  in  other  sections  in  adults ; 
and  Thompson  is  very  positive  in  stating  that  while  among  the  poor  of 
London  the  children  furnish  many  cases  of  acid  stone,  the  old  men  of  the 
same  class  of  life  do  not  have  phosphatic  stone. 

Water  as  Influencing  Stone  Formation. — The  water  question  has  been 
already  discussed  in  connection  with  the  geographical  distribution  of  stone. 

'  Quoted  in  Centralblatt  f.  Chirurgie,  No.  47,  1881,  S.  751. 

«  New  York  Med.  Journal,  July  21,  1883,  p.  74. 
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One  curious  means  by  which  water  may  prove  indirectly  to  be  a  source  of 
stone  formation,  is  suggested  bya  recent  contribution  on  the  formation  of 
calculi,  by  Zauearol,^  surgeon  to  the  Greek  Hospital  at  Alexandria,  Egypt. 
He  says  that  the  natives  drink  unfiltered  Nile  water,  and  imbibe  the  distoma 
hematobium,  and  that  the  animal  and  its  ova  can  always  be  found  in  the 
urine  and  among  the  layers  of  stone  in  the  case  of  the  natives,  who  suffer 
frequently  from  calculous  disorder.  The  foreigners,  who  only  drink  filtered 
ISTile  water,  do  not  often  have  stone,  and  their  urine  does  not  contain  the  dis- 
toma or  its  ova. 

Sex  has  undoubtedly  an  influence  upon  the  frequency  of  vesical,  but  not  of 
renal,  calculus.  Absence  of  the  prostate,  the  large  size  and  shortness  of  the 
female  urethra,  and  the  comparative  freedom  of  women  from  urethral  diseases 
and  vesical  catarrh,  are  sufficient  almost  to  secure  them  immunity.  Coulson 
estimates  the  relative  frequency  of  stone  in  females  as  compared  with  males 
at  5  per  cent.  Prout  makes  it  about  the  same.  Klein,  in  Russia,  puts  it  at  a 
little  over  one-fifth  of  one  per  cent.  Secondary  phosphatic  stones  forming 
upon  foreign  bodies  introduced  from  without,  seem  to  be,  relativelj'  to  the 
whole  number  of  cases,  more  common  in  the  female  than  in  the  male. 

E.ACE  seems  to  influence  stone  formation.  Gross,^  analyzing  the  lithotomies 
reported  in  some  of  our  Southern  States,  found  the  proportion  to  be  one  in'%. 
negro  to  six  in  whites.  Eayer  says  that  the  negro  escapes  in  Egypt,  while  the 
Ai-ab  suffers.  Mastin'  collected  3039  lithotomies -in  America,  and  found  only 
102  put  down  to  the  negro,  and  31  to  the  mulatto.  Mastin  says  that  gout  is 
seldom  if  ever  seen  among  the  black  people  of  the  United  States,  and  he 
quotes  Winterbottom  as  vouching  for  the  same  fact  in  regard  to  the  native 
Africans  around  Sierra  Leone. 

Climate. — Statistics  indicate  that  climate  alone  does  not  influence  stone 
formation.  Temperate  zones  seem  to  be  most  afflicted,  yet  the  cold  winds 
of  the  Himalayas,  and  the  gales  at  !N"orwich,  have  been  accused  of  contribut- 
ing to  the  calculous  tendencies  of  those  regions.  The  central  districts  of  the 
United  States,  however,  are  not  especially  windy  ;  in  France,  Civiale  found 
the  proportion  of  cases  in  the  Var  district  the  same  inland  and  on  the  coast. 
The  ISTew  England  coast  is  subject  to  dampness  and  boisterous  northeasterly 
gales,  yet  stone  is  infrequent  there. 

Social  Condition,  PIabits,  and  Occupation. — These  are  not  prominent 
etiological  factors  of  stone.  Civiale  affirms  this  for  France.  Soldiers  and 
sailors  are  reported  by  all  who  have  given  attention  to  their  statistics  to  be 
remarkably  free  from  stone,  but  most  soldiers '  and  sailors  are  between  the 
ages  of  20  and  40,  and  in  good  general  health.  Undoubtedly  there  are  more 
stone  cases  among  the  poor  than  among  the  wealthy,  but  the  latter  class  is 
comparatively  small,  and  nearly  all  cases  of  the  poor  go  to  hospitals  for 
operation,  where  they  are  sure  to  be  recorded,  while  the  wealthy  escape 
tabulation  to  a  certain  extent. 

In  ISTew  York  there  is  very  little  tendency  to.  stone  formation.     During  ' 
fourteen  years'  active  surgical  work  in  two  of  the  largest   city   hospitals 
(Charity  and  Bellevue),  I  have  found  in  my  service  only  two  cases  of  stone. 
The  cases  which  I  have  operated  upon  in  hospital  have  been  sent  in  by 
myself.     Most  of  my  operations  have  been  done  in  private  life. 

1  Rev.  de  Chir.,  10  Aodt,  1882,  p.  645. 

s  Op.  oit.,  p.  168.  "  Loo.  oit.,  p.  618. 


CAUSES    OF   STONE   FORMATION.  155 

Thompson'  however  "  does  does  know  any  disease  which  marks  more  distinctly  or 
more  curiously,  its  relation  with  class  than  this.  So  common  is  stone  in  the  children 
of  the  poor,  comparatively  speaking,  that  at  Guy's  Hospital,  surrounded  as  it  is  by  a 
very  large  neighborhood,  densely  populated  by  some  of  the  worst-nourished  classes  of 
the  community,  quite  one-half  the  cases  admitted  are  children.  Among  the  same 
classes,  however,  it  is  rare  at  the  other  end  of  life,  very  few  elderly  working  men  in 
London  being  afflicted  with  it.  On  the  other  hand,  among  the  well-to-do  and  well-fed, 
while  almost  never  found  in  childhood,  it  is  comparatively  common  in  advanced  age." 

Exercise  and  fresh  air  militate  against  stone  formation  by  thoroughly 
oxidizing  the  waste  products  of  the  body. 

Drink  and  Food. — Alcohol  probably  will  not  produce  stone  without  the 
co-operation  of  other  predisposing  agencies.  In  large  cities  all  over  the  world, 
alcohol  is  consumed  freely,  but  no  statistician  has  ever  noted  a  special  pre- 
valence of  stone  among  dwellers  in  cities.  Much  liquor  is  consumed  in 
Scotland  and  in  Ireland,  doubtless  as  much  or  more  than  in  England,  yet  the 
latter  locality  is  the  favorite  for  stone.  Some  wines,  like  the  Rhine  wines 
(ScEmmering),  being  charged  with  bitartrate  of  potassium,  rather  check  ten- 
dencies to  stone,  but  sweet  fermented  wines  and  malt  liquors,  which  increase 
the  amount  of  uric  acid,  undoubtedly  favor  the  formation  of  acid  stone. 

Food  alone  cannot  materially  aifect  stone  formation  by  its  quality.  Where 
tlse  tendency  exists,  it  may  be  intensified  by  the  nature  of  the  food.  Thus 
in  India,  Vandyke  Carter  found  oxalate-of-lime  nuclei  most  common  in  the 
calculi  of  the  rice-eating  natives.  But  it  is  not  starch  as  food  that  causes 
stone,  or  the  potato-eating  Irishman  would  be  prone  to  stone,  which  is  not 
the  case,  l^or  is  it  rice-starch,  or  the  Chinaman  would  be  as  constant  a 
stone-producer  as  the  Indian — which  again  is  not  the  case.  In  Europe  and 
America,  uric-acid  stones  are  the  rule,  but  if  a  meat  diet  caused  stones,  the 
latter  would  be  much  more  common  in  cities,  where  much  meat  is  consumed, 
than  in  the  surrounding  country  where  the  fai-mers  feed  more  sparingly  on 
meat — but  this  again  has  not  been  noticed  as  a  fact. 

Milk  diet  has  been  supposed  to  oppose  the  tendency  to  stone ;  probably 
this  is  true,  but  it  is  a  minor  factor.  Indigestion  again  has  been  accused  of 
causing  stone  ;  but  if  this  were  so,  surely  the  disease  ought  to  prevail  in  iN'ew 
England,  where  bad  teeth  and  dyspepsia,  due  to  hot  bread,  pie,  and  rapid 
eating,  are  the  rule,  and  yet  where  stone  is  very  rare. 

Constitution. — It  is  probable  that  gout  and  rheumatism  increase  any 
tendency  which  there  may  be  to  stone,  because  these  diathetic  conditions  are 
usually  accompanied  by  acidity  of  the  urine,  with  excess  of  uric  acid  and 
urates.  A  gouty  individual  leading  a  sedentary  life,  drinking  freely,  and  eating 
highly  nitrogenized  food,  especially  if  he  has  a  little  dyspepsia,  and  is  con- 
stantly kept  anxious  about  his  business  or  other  matters,  is  in  a  fit  condition 
to  form  stone  easily.  Such  patients  not  uncommonly  pass  small  uric-acid 
concretions. 

Acute  Maladies. — Prout,  Kletzinsky,  and  Beale  have  pointed  out  the 
tendency  to  a  deposit  of  oxalate  of  lime  in  cholera  patients.  Any  feverish 
condition  furnishes  in  the  accompanying  concentration  of  the  urine  one  of 
the  factors  of  stone,  and  some  authorities  believe  that  all  renal  stones  have 
their  origin  during  a  febrile  state,  perhaps  of  short  duration. 

Heredity. — As  gout  is  hereditary,  so  are  the  tendencies  to  stone.  I  have 
at  present  under  observation  a  family  in  which  three  generations,  all  living, 

'  Clinical  Lectures  on  Disease  qf  the  Urinary  Organs,  6th  ed.,  p.  67.     1882. 
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have  strong  and  constantly  out-cropping  tendencies  to  the  appearance  of  fine 
uric-acid  gravel.  The  baby  of  three  yeai-s  and  the  grandfather  of  seventy 
manifest  it  about  equall}-. 

The  most  celebrated  recorded  instance  of  inherited  tendency  to  stone  is  that 
reported  by  Mr.  Clubbe/  of  Lowestoft,  where  six  children  all  had  stone,  the 
father  and  mother  passed  quantities  of  uric  acid,  and  the  grandfather,  grand- 
mother, .great  uncle,  six  uncles,  four  aunts,  and  a  cousin — all  had  had  attacks 
of  gravel,  or  had  been  cut  for  stone.  Cadge*  recently  reported  a  case  of  stone 
in  a  female  with  sacculated  bladder,  who  asserted  that  her  father  had  died 
after  lithotrity,  and  that  her  brother  was  then  suiiering  from  stone.  In 
several  of  nnj  own  calculous  cases  the  patients,  ^^■ithout  prompting,  have 
accounted  for  their  stones  on  the  ground  that  their  fathers  had  had  gravel. 

It  seems  to  me  more  than  probable  that  hereditary  tendency  to  stone  lies 
at  the  bottom  of  its  regional  distribution,  and  accounts  for  its  geographical 
peculiarities.  Generation  after  generation,  gi'owing  up  in  the  same  region, 
and  intermarrying,  would  naturally  reproduce  and  intensify  any  such  physi- 
cal trait.  In  former  years,  when  locomotion  Avas  slow,  the  few  who  emigrated 
married  others  with  diflferent  tendencies,  and  so  failed  to  spread  tlie  habit,  while 
those  who  married  others  with  like  tendencies  established  new  areas  of  stone 
formation.  Food,  drink,  and  surroundings  may  have  intensified  or  modified 
these  natural  physical  peculiarities,  but  that  the  essence  of  the  geographical 
distribution  of  stone  (primary,  acid  stone)  lies  in  intensified  hereditary  predis- 
position, seems  to  me  at  least  plausible  in  lack  of  a  better  explanation.  With 
modern  facility  and  cheapness  of  locomotion,  it  seems  at  least  possible  that  the 
centres  of  stone  formation  may  finally  be  broken  up,  and  that  by  more  general 
and  mixed  marriages  the  disease  may  become  more  extended  in  geographical 
area,  but  less  active. 

Chronic  diskase  of  the  urinary  passages  is  unquestionably  a  factor  in  stone 
formation.  iSti-icture  of  the  urethra,  although  occasionally  complicated  by  stone, 
is  only  so  as  an  exception.  Stricture  provokes  powerful  contractions  of  the 
bladder  to  expel  its  contents.  As  a  rule,  the  bladder  empties  itself,  and  there 
is  generally  no  physical  reason  why  stone  should  form.  I  have  encountered 
stone  as  a  complication  of  stricture  in  only  three  or  four  instances.  Enlarged 
prostate,  on  the  other  hand,  leads  to  eecentrio  hypertrophy  and  atony.  In  tliis 
condition  the  patient  has  residual  urine,  often  in  a  state  of  partial  decomposi- 
tion from  vesical  catarrh,  and  thus  all  the  conditions  necessary  for  active, 
secondary,  phosphatic  stone  are  present.  These  conditions  exist  the  world  over, 
and  sufficiently  explaiu  the  great  relative  frequenc}-  of  stone  in  the  aged.  ISTo 
case  of  prostatic  disease  is  fairly  treated  unless  an  exploration  for  stone  is 
made,  whether  the  patient  presents  any  symptoms  of  stone  or  not.  I)iseases 
of  the  spinal  cord  which  cause  paralysis  or  atony  of  the  bladder  lead  to  stone 
(phosphatic),  unless  the  bladder  is  kept  washed  out. 

Foreign  bodies  play  a  chief  part  in  the  formation  of  secondary  (phos- 
phatic) stones.  Tlic  irritation  of  the  foreign  body  excites  more  or  less  catarrh ; 
the  urine  becomes  alkaline,  ammoniacal,  and  partly  decomposed ;  earthy  and 
triple-phosphates  are  thrown  down ;  and  in  the  colloid  muco-pus  about  the 
foreign  body  the  phosphatic  material  stiffens  into  stone. 

A  foreign  body  never  becomes  encased  with  phosphatic  material  until  after 
it  has  excited  catarrhal  inflammation  of  the  mucous  membrane  upon  which 
it  rests.     The  same  statement  applies  to  any  foreign  body  anywhere  in  the 

•  Hereditariness  of  Stone,     Lancet,  Feb.  10,  1872,  p.  204. 
s  Lancet,  January  5,  18S4,  p.  6. 
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Tirinary  tract,  be  it  a  blood-clot,  the  ovum  of  a  parasite,  a  tooth,  piece  of 
bone,  or  bunch  of  hair  from  an  ovarian  cyst,  a  bullet  from  without,  a  piece 
of  broken  bougie,  or  any  substance  introduced  by  accident  or  design.  Any 
calculous  nucleus  coming  down  from  the  kidney  is  as  much  a  foreign  body 
as  if  it  had  been  introduced  through  the  urethra,  and  is  built  upon  by  the 
same  laws,  by  acid  layers  first,  and  then,  after  catarrh,  by  phosphatic  layers. 


Classification  of  Urinary  Calculi. 

Calculi  as  commonly  encountered  are  made  up  of  several  ingredients,  one 
of  which  is  always  animal  matter,  a  sort  of  stroma  that  pervades  the  mass 
in  which  the  other  materials,  crystalline  and  amorphous,  are  deposited.  The 
cement-substance  is  constant  and  probably  uniform  in  character.  Different 
opinions  are  held  concerning  its  exact  nature.  It  contains  mucus,  fibrin,  and 
albumen,  but  the  final  word  has  not  been  spoken  as  to  its  exact  composition. 
Certain  microscopic  fungous  spores  and  mycelium  have  also  been  found  and 
described  as  part  of  the  organic  composition  of  a  stone,  but  their  presence 
seems  purely  accidental.  The  other  ingredients  which  the  cement  substance 
holds  together  are  not  usually  uniform  in  character — urates,  uric  acid,  and 
oxalates  occurring  together  in  the  same  stone,  and  phosphates  being  perhaps 
added  on  the  outside. 

The  nucleus  of  a  stone  often  differs  in  composition  from  the  various  super- 
imposed layers,  but  the  name  of  the  stone  surgically  depends  upon  that  in- 
gredient which  constitutes  most  of  its  bulk.  The  nucleus  and  the  organic 
stroma  are  disregarded.  An  oxalate-of-lime  nucleus  in  a  large  concretion  of 
uric  acid,  surrounded  by  a  thin  layer  of  phosphates,  in  a  surgical  sense  is  a 
uric-acid  stone. 

Scientifically  this  is  not  accurate,  for  a  calculus  owes  its  existence  to  its 
nucleus,  and  it  would  be  more  exact  to  name  the  stone  according  to  that  nu- 
cleus if  its  composition  could  be  readily  determined ;  and  in  a  certain  practical 
sense  also  a  stone  might  take  its  name  from  its  nucleus,  because  only  by 
determining  the  character  of  that  nucleus  can  the  special  tendency  of  the 
patient  toward  calculus  be  decided,  and  possibly  a  more  intelligent  preventive 
treatment  instituted.  But  a  stone  is  often  preserved  whole  for  its  beauty, 
and  thus  the  character  of  its  nucleus  remains  unknown.  Moreover,  the  prac- 
tical surgical  question  of  most  importance  when  a  stone  is  in  the  bladder  is 
its  hardness,  as  bearing  upon  the  question  of  lithotomy  or  lithotrity.  The 
substance  composing  the  bulk  of  the  stone  decides  this  question,  and  therefore, 
properly,  gives  its  name  to  the  stone. 

Among  the  various  classifications  which  have  been  proposed,  that  of  Ultz- 
mann,i  following  Heller,  is  perhaps  the  most  widely  adopted  and  possessed 
of  the  greatest  merit.  It  aims  at  scientific  exactness,  and  deals  with  the 
pathological  conditions  which  precede  the  formation  of  stone.  In  this  classi- 
fication the  nucleus  names  the  stone,  and  although  sometimes  the  surgical 
name  of  the  stone  differs  from  its  scientific  name  as  decided  by  this  method, 
yet,  purely  for  purposes  of  study,  a  classification  by  the  nucleus  can  hardly 
be  improved  upon. 

Eut  Ultzmanu^  in  his  latest  utterances  gives  up  his  former  classification  on 
the  ground  that  primary  stones  may  form  in  the  bladder,  as  well  as  in  the 
kidney,  and  secondary  stones  in  both  regions.  He  ofiers  no  fitting  substitute 
and  I  therefore  prefer  to  modify  his  former  classification  so  as  to  cover  all 

1  Ueber  Harnsteinbildung,  S.  156.     1875.  "  Die  HamcoDoretionen,  S.  15.     1882. 
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cases,  and  to  retain  it  thus  modified.     Ultzmann's  classification  was  the  fol- 
lowing : — 

1.  Primary  stone  formation. 

2.  Secondary  stone  formation. 

3.  Metamorphosed  stones. 

1.  Primary  stone  formation  of  Ultzmann  includes  stones  forming  in  acid  urine, 
which  is  'normal  as  far  as  any  inflammatory  exudation  derived  from  the 
tissues  is  concerned. 

2.  Secondary  stone  formation  includes  stones  forming  in  neutral  urine — such 
as  the  crystalline  phosphate  and  the  carbonate  of  lime,  and  in  urine  rendered 
pathologically  alkaline  by  the  products  of  inflammation  of  the  mucous  mem- 
brane lining  the  urinary  tract — the  phosphatic  stones. 

3.  Metamorphosed  stones,  according  to  Ultzmann,  ai'e  certain  large  kidney 
and  bladder  stones  with  uric-acid  nucleus  and  phosphatic  shell.  It  is  claimed 
that  an  acid  stone  lying  for  years  in  purulent  urine  loses  its  acid  crystals,  in 
part  or  wholly,  their  place  being  supplied  by  alkaline  phosphatic  precipitates. 
This  metamorphosis  of  stone  is  a  pure  assumption,  and  Ultzmann  does  not 
prove  it,  or  seriously  attempt  to  do  so,  in  either  his  monograph  on  stone  for- 
mation, his  work  on  urinary  analysis  written  with  Hofiiiian,  or  his  pamphlet 
on  urinary  concretions.     In  the  last  work  he  does  not  mention  the  subject. 

It  is  not  uncommon  to  find  a  phosphatic  stone  with  a  nucleus  of  uric  acid, 
and  it  is  much-  more  reasonable  to  suppose  that  the  nucleus,  acting  like  any 
other  foreign  body,  has  produced  catarrh  of  the  mucous  membrane,  and  has 
then  become  covered  with  phosphatic  incrustation,  than  it  is  to  believe  that 
the  stone  has  ever  been  composed  entirely  of  uric  acid,  and  has  become 
partly  metamorphosed  into  a  phosphatic  stone.  This  assumption  holds  as 
well  for  the  pelvis  of  the  kidney  as  for  the  bladder. 

Another  fault  of  Ultzmann's  classification  is,  that  it  places  the  phosphate- 
of-lime  and  carbonate-of-lime  stone  in  the  secondary  class,  and  assigns  no 
reasonable  position  to  indigo,  urostealith,  or  fibrin. 

I  think  that  the  division  into  primary  and  secondary  stones  is  an  excellent 
one,  with  this  understanding,  that  primary  stones  are  such  as  form  primarily 
from  altered  urine  and  colloids,  while  secondary  or  symptomatic  stones  follow 
as  a  consequence  of  inflammatory  lesions  of  the  mucous  membrane  of  the 
urinary  tract,  without  regard  to  the  condition  of  the  urine  in  respect  to  its 
various  salts. 

Only  two  stones  give  any  trouble  in  the  classification  which  I  propose :  uro- 
stealith and  amorphous  phosphate  of  lime.  I  rank  them  both  with  secondary 
stones,  because  amorphous  phosphate  of  lime,  when  found  at  all  as  a  separate 
stone  not  combined  with  the  ammonio-magnesian  phosphate,  is  a  friable, 
mortar-like  mass  entangled  in  a  magma  of  mucus,  and  although  phosphate' 
of  lime  is  found  where  there  is  no  catarrh  of  the  urinary  passages,  yet  it  is 
doubtful  whether  a  stone  ever  forms  from  it  except  in  the  presence  of  such 
catarrh. 

Urostealith  again  has  never  been  encountered  except  in  association  with 
mixed  phosphates.  It  therefore  seems  probable  that  it  only  forms  in  the 
presence  of  catarrhal  inflammation. 

The  classification  then  which  I  propose  is  as  follows : 

I.  Primary  stone — the  mucous  membranes  of  the  urinary  tract  being  sound 
when  the  stone  forms— uric  acid  (urate  of  sodium,  potassium,  lime),  oxalate 
of  lime,  cystine,  xanthine,  carbonate  of  lime,  crystalline  phosphate  of  lime, 
indigo. 

II.  Secondary  or  symptomatic  stone — the  mucous  membrane  of  the  urinary 
passage  being  in  a  catarrhal  state  at  the  point  where  the  stone  forms urate 
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of  ammonium,  triple  phosphate,  amorphous  phosphate  of  lime,  fusible  calcu- 
lus, urostealith. 


Structure  of  Stones  and  Nature  of  Nuclei. 

All  true  calculi  are  composed  of  a  nucleus,  single  or  multiple,  and  layers 
more  or  leas  concentric  of  the  same  or  another  material  arranged  around 
it.  This  is  the  case  for  large  as  well  as  for  microscopic  calculi,  those  requir- 
ing a  magnifying  power  of  250  diameters  (Beale)' — Iloft'man  says.  200^ — to 
make  out  their  lamination.  This  fact  of  lamination  alone  diflerentiates 
calculus  from  gravel,  the  latter  being  crystalline  dust  or  concretions  of  crystals" 
more  or  less  large,  but  not  possessed  of  definite  structural  arrangement. 

The  nucleus  of  a  stone  may  consist  of  whatever,  among  the  organized,  crys- 
talline, or  earthy  constituents  of  normal  or  pathological  urine,  is  capable 
of  concreting  into  a  more  or  less  solid  mass;  or  it  may  be  a  foreign  substance 
coming  from  within  the  body,  or  introduced  from  without. 

Among  the  familiar  examples  of  nuclei  afe  separate  rhomb-crystals  of  uric 
acid  and  clusters  of  them;  spheres  of  uric  acid;  dumb-bells  of  oxalate  of 
lime,  urates,  etc.;  a  lump  of  inspissated  pus,  mucus,  or  blood,  perhaps  drying 
out  and  leaving  a  central  cavity  in  its  place ;  lumps  of  tissue-debris  (casts, 
epithelium,  fibrin);  eggs  of  entozoa;  portions  of  bone,  teeth,  or  hair,  which 
have  escaped  from  a  neighboring  dermoid  cyst  by  ulceration  into  the  bladder; 
bullets,  shreds  of  clothing,'  and  other  foreign  matter  shot  into  the  bladder ; 
portions  of  bone  from  fractures  of  the  pelvis ;  foreign  material  from  the  rectum 
entering  the  bladder  through  fistulous  communications ;  portions  of  catheters, 
etc. ;  and,  finally,  foreign  bodies  in  endless  variety  which  have  been  intro- 
duced through  the  urethra,  usually  under  the  impulse  of  depraved  erotic 
fancies. 

Ultzmann's  celebrated  collection  of  545  single  vesical  calculi  gathered  from 
various  quarters,  for  the  purpose  of  examining  the  nuclei,  yielded  441,  nearly 
81  per  cent.,  in  which  the  nuclei  were  composed  of  uric  acid,  while  from  a 
further  study  of  multiple  calculi  and  those  passed  spontaneously  he  concluded 
that  among  primary  stones  the  nucleus  was  composed  of  uric  acid  in  94  per 
cent.*  Hoifman  and  Ultzmann  declare,  in  their  work  on  the  analysis  of 
urine,*  that  90  per  cent,  of  urinary  calculi  have  nric-acid  nuclei.  Ord°  states 
that  two-thirds  of  all  calculi  (this  estimate  includes  secondary  stones)  "  are 
in  bulk  composed  of,  or  start  from,  concretions  of  uric  acid." 

From  the  specimens  in  the  museum  in  Guy's  Hospital,  Golding-Bird  finds 
the  percentage  of  nuclei  of  uric  acid  and  urates  to  be  less  than  50.  In  con- 
sidering the  question  of  nuclei  entirely  apart  from  the  nuclei  of  large  stones, 
it  must  be  remembered  that  a  great  number  of  acid  nuclei  are  voided  by  the 
urethra;  the  patients  passing  them  do  not  enter  hospital,  and  their  minute 
calculi  do  not  find  their  way  into  museums. 

Roberts  estimates  that  uric  acid  forms  five-sixths  of  all  primary  calculi. 
Klein  found  that  alternating  calculi  were  most  common  in  Russia,  the  nucleus 
being  for  the  most  part  uric  acid  or  urates,  quite  often  covered  with  a  layer 
of  oxalate  of  lime.  Beale  states  that  two-thirds  of  all  calculi  in  the  different 
British  museums  are  composed  of  uric  acid,^  that  dumb-bell  crystals  of  oxa- 
late of  lime  are  frequently  found  as  the  nucleus  of  uric-acid  calculus,  and 

'  Kidney  Diseases,  Urinary  Deposits,  etc.,  3d  ed.,  p.  405.     1869. 

2  Hoffman  und  Ultzmann,  Auleitung  zur  Untersuohung  Harnes,  Zweite  Aufl.  S.  109.      1878. 

'  Op.  oit.,  p.  149.  *  American  translation,  p.  264.     1879. 

'  Op.  cit.,  p.  60. 

*  Kidney  Diseases,  Urinary  Deposits,  and  Calculous  Disorders,  3d  ed.,  p.  409.     London,  1869. 
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sometimes  a  hollow  space  representing  a  former  clot  of  mucus  or  of  b^ood. 
This  latter  phenomenon  has  been  recorded  b}^  many  observers.  The  well- 
known  case  of  the  Archbishop  of  Paris,  referred  to  by  Coulson  and  others, 
in  which  Fr^re  Come  predicted  before  operating  that  the  stone  inclosed  a 
clot  of  blood,  illustrates  probably  one  stage  of  calculus  with  a  hollow  nucleus. 
The  archbishop  had  formerly  been  a  victim  to  hsematuria,  and  Frere  Gome's 
guess  was  verified  by  the  result. 

A  remarkable  instance  of  calculus  containing  a  cavity  was  presented  to 
the  London  Pathological  Society  by  Mr.  Shaw.  The  stone,  composed  of 
uric  acid,  was  as  large  as  a  small  walnut,  but  seemed  very  light.  On  section 
it  was  found  to  be  a  shell  varying  in  thickness  from  a  sixth  to  half  an  inch,, 
'inclosing  a  large  cavity,  which  latter  [contained  a  stone  as  large  as  a  pea. 
Doubtless  the  small  stone  had  become  surrounded  with  a  clot  of  muco-pus 
upon  which  uric-acid  crystals  had  precipitated,  and  after  the  shell  had  formed 
the  soft  centre  had  shrunk  away.'  Mr.  George  Lawson^  reports  a  calculus  re- 
moved by  lithotomy  from  a  man  of  forty-eight.  It  was  2  J  x  2  x  1 J  inches  in  its 
various  diameters.  It  weighed  four  ounces  less  sixty  grains.  Its  surface  was 
smooth,  yellowish-white,  and  inodorous  after  being  washed.  Its  composition 
was  phosphatic.  On  making  a  section,  a  drachm  of  reddish-brown,  stinking, 
ammoniacal  fluid  escaped.  The  true  nucleus  turned  out  to  be  a  mulberry  cal- 
culus, ragged  in  outline,  seven-eighths  of  an  inch  in  its  two  chief  diameters. 
This  nucleus  lay  in  a  free  space  which  had  been  filled  with  the  reddish-brown 
fluid.  Mr.  Lawson's  explanation  is  the  obvious  one ;  that  the  rough  mul- 
berry calculus  when  free  in  the  bladder  had  at  last  excited  catarrh,  that  its 
interstices  had  become  filled  and  surrounded  by  muco-pus  mixed  with  ammo- 
niacal urine,  that  this  smooth  surface  had  then  become  encrusted  by  concen- 
tric phosphatic  laminae,  and  that  the  inclosed  contents  had  still  further  retro- 
graded into  the  brownish  putrid  liquid.  Carter  found  oxalate  of  lime  to  be 
a  more  common  ingredient  in  stone  formation  in  India  than  in  England.* 
This  he  ascribes  to  the  vegetable  character  of  the  food.  The  nuclei  he  found 
to  be  composed  of  uric  acid  and  urates  in  50.30  per  cent,  at  Grant  College, 
Bombay,  while  in  England  from  his  sources  of  information  he  makes  the 
percentage  of  stones  having  uric  acid  or  urates  as  nuclei  as  high  as  74.46.* 
Oxalate  of  lime,  on  the  other  hand,  formed  the  nucleus  in  38.65  per  cent,  at 
Grant  College,  while  the  English  sources  yield  only  16.87  per  cent. 

Carter,  from  his  Indian  researches,  concludes^  that  globular  urates  very 
often  accumulate  to  form  the  nucleus  of  stone ;  that  oxalate  of  lime  in  sub- 
morphous  form  is  very  common  ;  but  that  crystals  of  uric  acid  "  compara- 
tively seldom  compose  the  nucleus  of  a  calculus."  Dumb-bell  cr^-stals  of 
oxalate  of  lime  are  conspicuous  for  their  frequency  among  the  spicular, 
granular,  and  globular  urates  when  the  latter  occur  as  the  nucleus  of  stone. 

As  to  structure.  Carter's  microscopic  researches  confirm  the  conclusions  of 
Ord.  The  albuminous  substance  is  the  skeleton  in  which  the  solid  material 
forms.  Dissolving  out  the  latter  leaves  the  former  quite  perfect,  in  some 
cases,  showing  the  fibrillated  radial  structure  of  the  basis-substance.  In  this 
substance  crystals  and  granules  are  deposited,  the  former  assuming  a  peculiar 
crystalline  arrangement  (sub-morphous),  while  the  latter  undergo  remodelling. 
This  arrangement  of  the  basis-substance  in  a  fibrillated,  radial  manner  is  very 
similar,  as  Ord  has  pointed  out,  to  the  structure  existing  in  the  crab's  shell 
as  described  by  Mr.  Eainey,  and  serves,  according  to  Ord,  to  prove  the  sound- 

'  Trans.  Path.  Soc.  Lond.,  vol.  vi.  p.  251.  2  Lancet,  March  31,  1883,  p.  545. 

8  Calculous  Diseases  in  Bombay  and  some  other  parts  of  India.     St.  George's  Host)   Eeuorts 

1871-2,  p.  85.  "  F-       i-       . 

*  The  original  paper  makes  these  figures  71.79. 

*  Miorosoopic  Structure,  etc.,  of  Urinary  Calculi,  p.  29.     1873. 
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ness  of  the  doctrine  of  molecular  coalescence  as  applied  to  the  formation  of 
calculi. 

Eate  of  Growth  of  Urinary  Calculi. 

Cornpact  acid  stones — uric-acid,  and  oxalate-of-lime — generally  form  slowly. 
Gross  cut  a  man  who  had  had  symptoms  of  stone  for  twenty-six  years,  and  the 
calculus  was  only  as  larsje  as  a  hen's  egg.  I  removed  two  ounces  of  acid  stone 
from  a  boy  of  nine.  No  fixed  rate  can  be  named,  the  increase  being  doubt- 
leas  mainly  dependent,  in  acid  stones,  upon  the  proportion  in  the  urine  of  the 
ingredient  which  is  being  deposited.  The  estimates  of  Meckel  that  primary 
fitoues  gain  from  two  to  six  lines  in  diameter  yearly,  and  of  Gross  that  the 
increase  is  from  one  to  four  drachms  yearly,  arc  little  better  than  guesses. 

Ultzmann  attempted  scientifically  to  establish  the  rate  of  growth  for  pri- 
mary stones  by  keeping  them  in  acid  urine  which  he  renewed  daily.  He 
found  that  a  number  of  small  stones  so  treated  in  his  own  urine  weighed  on 
^u  average  ten  times  as  mut'h  at  the  end  of  the  year  as  they  did  at  the  be- 
ginning. He  concludes  that  the  rapid  rate  of  increase  can  only  hold  good  in 
the  case  of  small  stones.' 

Phosphatic  stones  grow  more  rapidly,  as  a  rule,  than  acid  stones,  but  they 
increase  at  a  varying  rate,  the  grade  of  the  catarrhal  process  probably  having 
more  to  do  with  it  than  anything  else.  I  removed  a  hair  pin  from  a  young 
girl's  bladder  where  it  had  remained  unmolested  for  more  than  a  year,  yet  it 
was  encrusted  with  less  than  a  drachm  of  phosphatic  deposit. 

Poulet^  refers  to  a  calculus,  removed  by  lithotomy,  which  weighed  two  and 
a  half  ounces,  and  which  had  for  its  nucleus  a  soft  catheter  introduced  by  the 
patient  ten  months  previously.  This  patient  undoubtedly  had  had  catarrhal 
cystitis,  with  atony  and  retention,  for  which  he  had  introduced  the  catheter 
in  the  first  place.  Hence  the  rapidity  of  stone  formation.  Robert  Abbe*  re- 
moved by  lithotrity,  from  a  man  of  70,  an  entire  soft  catheter  and  phosphatic 
material  with  which  it  had  been  encrusted.  The  phosphates  only  weighed 
forty  grains,  although"  the  catheter  had  been  in  this  old  man's  bladder  for 
seven  months.  These  instances  are  sufficient  to  show  the  irregularity  of  the 
rate  of  growth  of  stones  of  either  class. 


Gross  Characters  of  Urinary  Calculi. 

Calculi  present  peculiarities  in  shape,  surface,  color,  size,  weight,  consist- 
ence, and  number. 

Shape. — Calculi  are  ordinarily  oval  or  rounded  in  form,  and  more  or  less 
fattened. 

Ultzmann  argues*  that  the  shape  of  any  single  stone  forming  in  the  bladder, 
the  growth  of  which  is  not  interfered  with  by  accidental  causes,  is  regulated 
by  the  system  of  crystallization  to  which  belong  the  original  crystals  out  of 
which  the  stone  is  composed.  Thus  uric-acid,  phosphatic,  and  cystine  stones 
are  naturally  of  the  flattened-oval  t3'pe,  having  three  main  diameters,  because 
their  crystals  tend  to  assume  rhomboidal  forms  possessing  three  diameters. 
The  oxalate-of-lime  crystal  belongs  to  the  quadratic  system,  with  two  axes 
nearly  equal ;  hence  these  stones  are  globular.     Calculi  show  facets,  if  a  num- 

'  Op.  oit.,  p.  162. 

'  Treatise  on  Foreign  Bodies,  etc.,  American  translation,  vol.  ii.  p.  155,     1880. 

'  Medical  Record,  December  24,  1881,  p.  705. 

"  Die  Harnconcretionen,  p.  9.     1882. 
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ber  of  them  have  been  lying  together,  and  if  formed  upon  a  foreign  body 
they  often  approximate  the  shape  of  that  body.  They  are  found  with  hour- 
glass constrictions — notably  where  one  part  of  the  stone  is  encysted  and 
another  part  free  in  the  bladder,  and  very  fantastic,  branched  shapes  are  often 
assumed  by  renal  stones  and  by  vesical  phosphatic  stones,  which  branch  oft' 
sometimes  into  the  ureter  and  sometimes  into  the  urethra. 

Surface. — The  surface  of  a  calculus  may  be  as  smooth  as  glass,  but  it  is 
generally  rough.  This  is  especially  the  case  in  oxalate-of-lime  calculi. 
Phosphatic  stones  are  sometimes  quite  smooth,  sometimes  worm-eaten  on 
their  surface. 

Color. — Calculi  vary  through  nearly  all  shades,  from  white  through  yellow' 
to  brown  with  tints  of  green,  up  to  dark  brown,  nearly  black.  The  color 
depends  mainly  upon  urinary  pigments,  not  upon  admixture  with  blood. 

Size. — Calculi  vary  from  microscopic  size  upwards.  The  largest  I  have 
seen  is  the  kidney  stone  removed  after  death  by  MacGregor.'  It  measured 
16f  by  12J  inches  in  its  two  circumferences.  Several  others,  vesical  stones^ 
of  about  the  same  circumference  have  been  recorded.  A  stone  one  inch  in 
diameter  is  considered  surgically  a  medium-sized  stone  (Thompson),  all  below 
being  small,  and  all  above  large. 

Weight. — This  also  varies  from  a  fraction  of  a  grain  upwards.  Gross  refers 
to  stones  extracted  by  lithotomy,  weighing  as  little  as  four,  five,  six,  eight, 
or  ten  grains.  Gross  and  Coulson  have  each  removed  a  five-grain  stone,  and 
Ashhurst  one  of  less  than  two  grains,  from  a  boy,  by  lithotomy.  On  the  other 
hand,  stones  have  been  found  weighing  50  ounces  (MacGregor's  weighed  in 
the  fresh  state  51  ounces),  while  there  is  one  stone  on  record,  said  by  Coulson 
to  have  been  in  the  possession  of  the  French  lithotomist  Morand,  which 
weighed  6  pounds  and  3  ounces.  The  largest  stone  ever  removed  from  the 
bladder  successfully,  of  which  I  find  any  record,  was  a  stone  of  over  20  ounces, 
removed  after  fragmentation  by  Dunlap,  of  Springfield,  Ohio,^  from  a  man  of 
66.  The  patient  lived  nearly  three  years  after  the  operation.  Pulido'^  scrotal 
stone  of  23J  ounces  occurred  in  a  successful  case,  and  Graefe's  26-ounce 
scrotal  stone  in  another. 

The  largest  stone  which  was  ever  extracted  from  a  living  person,  as  far  as 
I  can  ascertain,  was  a  phosphatic  concretion  measuring  ifinches  around  its 
largest  circumference,  and  weighing  40-J  ounces.  This  enormous  mass  was 
removed  from  a  man  of  39  by  the  supra-pubic  operation.  Uytterhoeven,  of 
Brussels,  was  the  operator.  The  patient  died  eight  days  afterwards.  Leroy 
d'Etiolles  records  the  case.' 

Among  other  cases  of  verj'  large  stone  removed  by  the  supra-pubic  opera- 
tion— with  a  fatal  result  in  each  and  every  instance — are  the'  often-quoted 
historical  examples  of  Vitellius,  22  ounces,  and  Deguise,  31  ounces,  as  well  as 
the  more  recent  ones — also  fatal — of  Mouod,  346  grammes  (nearly  a  pound),, 
and  of  Despres,  the  elder,  two  pounds.^ 

A  rather  large  stone  of  pure  cystine,  and  notable  on  that  account,  with 
diameters  2J  x  If  x  1  and  a  circumference  of  7  inches,  weighing  a  little  more 
than  2J  ounces,  is  recently  reported"  to  have  been  successfully  removed  by 
John  Treameane,  in  Australia,  by  the  high  operation. 

Consistence. — Oxalate  of  lime  forms  the  hardest  variety  of  stone.  It  is 
difficult  to  break,  and  fractures  in  angular  fragments  from  the  centre.  The 
phosphatic  calculi  form  in  flakes  and  in  a  mortar-like  mass.    They  are  nearly 

'  Am.  Journal  of  Med.  Sci.,  Jan.  1877,  p.  120. 

2  Gross's  System  of  Surgery,  6th  ed.,  vol.  ii.  p.  752. 

'  Traits  pratique  de  la  gravelle,  etc.,  2e  M.,  p.  95.     Paris,  1869. 

*  Bull,  de  la  Soo.  de  Chir.,  5  D6o.  1881,  p.  758. 

5  Australian  Med.  Journ.,  and  Journal  of  Am.  Med.  Assoc,  Deo.  8,  1883,  p.  649. 
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always  rather  soft,  but  are  sometimes  quite  hard.  Cystine  calculi  have  a 
waxy  consistence. 

Number. — Often  single,  calculi  may  be  as  numerous  as  in  the  case  of  Murat, 
alluded  to  by  Ooulsofi,  who  vouches  for  678  stones  in  the  bladder  and  10,000 
in  the  kidneys  of  an  old  man.  Physick  extracted  over  1000  stones'  from  the 
bladder  of  Chief  Justice  Marshall,  of  the  Supreme  Court  of  the  United  States. 
Xone  of  these  stones  was  larger  than  a  bean. 

Dr.  Ellis  Blake,  of  ISTew  York,  once  showed  me  the  bladder  of  a  woman, 
distended  to  about  the  size  of  a  small  fist,  absolutely  full  of  stones  about  the 
size  of  duck  shot.  They  were  not  counted.  This  patient,  during  life,  had 
passed  these  minute  stones  freely.  Sometimes  they  would  drop  from  her  as 
she  moved  about.     Oxalate-of-lime  calculus  is  rarely  multiple. 


Spontaneous  Fracture  of  Calculi. 

The  spontaneous  fracture  of  calculi  within  the  bladder  has  been  explained 
by  Ord.^  Other  observers  had  already  written  concerning  it,^  but  their  theo- 
ries of  its  cause  are  less  satisfactory  than  that  given  by  this  writer. 

Ord  examined  a  number  of  specimens  from  various  sources,  and  reported 
upon  them  to  the  London  Pathological  Society.  He  believes  that  the  split- 
ting is  due  to  the  imbibition,  by  the  mucous  cement  of  a  calculus,  of  urine 
of  different  reaction  and  specific  gravity  from  that  in  which  the  stone  was 
originally  formed.  He  quotes  the  paper  of  Southam^  giving  two  cases  observed 
by  that  surgeon,  one  by  Luke,  and  one  by  Liston,  and  a  drawing  of  a  calculus 
from  the  Musee  Dupuytren,  in  Paris.  Southam  thought  that  the  rupture  Was 
effected  by  the  development  of  gas  within  the  stone,  but  Ord  believes  that  the 
internal  force  is  the  swelling  of  the  colloid  nucleus  by  the  imbibition  of  fluid 
different  from  that  in  which  the  stone  was  formed.  This  swelling  of  the  nu- 
cleus, Ord''  says,  acts  as  a  "bursting  charge  in  a  shell."'  Coulson  has  recorded 
a  case,  where,  according  to  his  belief,  two  soft  calculi  crushed  each  other  by 
mutual  friction.  Listen's  calculus  is  supposed  to  have  broken  up  under  the. 
influence  of  violent  bodily  shock.  Ord  has  collected  a  number  of  cases  in 
which  the  swelling  of  the  nucleus  alone  could  account  for  the  disintegration. 
He  also,  in  another  place,"  records  an  example  of  molecular  disintegration  of 
a  calculus,  as  shown  in  a  stone  taken  after  death  from  the  kidney. 

Ord  concludes'  that  the  spontaneous  fracture  of  calculi  may  be  due  to  the 
action  of  three  causes  :  (1)  Forces,  arising  within  the  calculus  itself.  (2) 
Molecular  disintegration.  (3)  Weakness  of  some  of  the  alternating  layers 
within  the  outer  shell  of  the  calculus. 

When  a  calculus  undergoes  spontaneous  rupture  within  the  bladder,  each 
fragment,  unless  expelled,  becomes  the  nucleus  of  a  new  stone.  Li  this  way, 
Ord  believes,  some  examples  of  multiple  calculi  take  their  origin.  His*  most 
recent  e&pression  on  this  subject  is  a  report  upon  Smith's  case,  in  which  he 
found  spores  and  mycelium,  and  in  w:hich  he  thinks  that  the  fungus  may  have 
had  something  to  do  with  the  disintegration. 

'  Gibson,  Institutes  of  Surgery,  5th  ed.,  vol.  ii.  p.  220. 

"  Trans.  Path.  See.  Lond.,  vols,  xxviii.  p.  170,  xxix.  p.  161,  xxx.  pp.  314^320;  and  op.  cit., 
p.  93. 

'  Otto  Schmidt,  Beitrage  zur  chirurgischeu  Pathologie  der  Harnwerkzenge.  Leipzig,  1865  ; 
quoted  by  Gross  (Practical  Treatise  on  the  Diseases,  Injuries,  and  Malformations  of  the  Urinary 
Bladder,  etc.,  p.  215). 

*  Brit.  Med.  Journal,  vol.  i.  p.  3.     1868.  =  Ibid.,  Sept.  7,  1878,  p.  347. 
^  Trans.  Path.  Soc.  Loud.,  vol.  xxxi.  p.  185. 

'  Spontaneous  Disintegration  of  Calculi.     Brit.  Med.  Journal,  May  10,  1879,  p.  702. 

*  Trans.  Path.  Soc.  Lond.,  vol.  xxxii.  p.  304. 
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Materials  which  Enter  into  the  Composition  of  Urinary  Calculi. 

The  colloidal,  albuminous,  fatty,  epithelial,  purulent,  extractive,  and  color- 
ing matters  found  in  varying  proportions  in  calculi,  as  well  as  foreign  sub- 
stances introduced  from  without  or  coming  from  within  the  organism  and 
forming  nuclei,  may  be  disregarded  in  considering  the  present  question.  Such 
substances  as  the  urates  of  lime,  magnesium,  potassium,  and  sodium,  and  the 
carbonate  of  magnesium,  which  may  occur  in  minute  proportions  mixed  with 
other  ingredients  of  a  calculus,  only  call  for  casual  mention,  as  well  as  the 
earthy  matters  found  as  a  trace — silica  (Berzelius,  Vauquelin,  Fourcroy,  Vena- 
bles,  and  others),  iron,  myeline,  haematoidin  (Ultzmann),  and  cholesterine. 
"When  a  calculus  is  found  to  be  formed  largely  of  cholesterine,  it  is  fair  to  sup- 
pose that  a  gall-stone  has  found  its  way  into  the  urinary  passages.  An  interest- 
ing article  by  Ludwig  Giiterbock^  details  a  case  of  extraction  by  lithotrity 
from  the  bladder  of  a  middle-aged  woman,  of  a  number  of  calculi  weighing 
thirteen  grammes,  composed  of  cholesterine,  with  a  little  uric  acid  deposited 
in  an  outside  layer  about  each  calculus.  This  patient  denied  having  had  any 
previous  malady,  and  the  stones  were  too  large  to  have  been  introduced  from 
without  through  the  urethra.  No  biliary  constituents  were  found  in  solu- 
tion in  the  urine,  and,  as  the  patient  recovered,  it  was  not  learned  how  the 
gall-stones  had  reached  the  bladder.  Giiterbock  refers  to  two  cases  previously 
reported,  those  of  Faber  and  Pelletan  (both  in  women).  In  the  former,  an 
autopsy  demonstrated  a  communication  between  the  gall-bladder  and  urinary 
bladder.  Pelletan's  patient  had  suffered  pain  in  the  right  side  for  some  time 
before  the  two  hundred  facetted  gall-stones  escaped  by  the  urethra — which 
they  did  in  a  period  of  eight  daj's — but  in  Giiterbock's  case  nothing  pointed 
to  previous  biliary  complications.'' 

The  substances  which  form  urinary  calculus,  constituting  the  bulk  of  the 
mass  or  well  marked  laminae,  are  the  following : — 

•  Gallensteinooucremente  in  der  Harnblase,  Archiv  fiir  path.  Anat.  u.  Phys.,  Bd.  Ixvi.,  Hft. 
3,  S.  273. 

*  Prostatic  concretions  are  not  urinary  calculi.  Their  consideration  belongs  to  another  article. 
Fecal  calculus,  so  called,  has  been  described,  among  others,  by  R.  Williams  (Lancet,  Oct.  1, 1881). 
A  small  vesico-rectal  fistula- existed  in  an  old  man  with  large  prostate.  Cancer  of  the  bladder 
with  perforation  was  diagnosticated.  After  death,  ten  drachms  of  hard,  solid,  fecal  material  was 
remoTed  from  the  bladder,  not  coated  with  phosphates.  No  cancer  was  found.  James  Miller 
(Edinburgh  Medical  Journal,  1829,  vol.  xxxi.  p.  61),  in  a  letter  to  Liston,  describes  a  curious 
fecal  and  urinary  calculus  as  large  as  a  turkey's  egg,  which  he  extracted  from  the  rectum  of 
a  child  who  had  been  operated  upon  for  imperforate  anus,  and  in  whom  a  communication  existed 
between  the  rectum  and  bladder.  The  stone  had  to  be  bored  into  and  crushed,  and  the  anus 
and  rectum  freely  incised,  before  the  calculus  could  be  removed.  The  stone  consisted  of  a  nucleus 
of  primitive  greenstone  which  the  boy  had  swallowed,  a  coating  of  the  fibrils  of  the  pencil  of 
oats,  such  as  WoUaston  found  in  the  spongy  portion  of  human  alvine  concretions  in  Scotland, 
and  an  outer  coating,  from  half  to  three-fourths  of  an  inch  thick,  of  urinary  mixed  phosphates. 
Miller  refers  to  a  rectal  concretion  described  by  Marcet  (Essay  on  Calculous  Disorders,  p.  126), 
as  found  in  the  rectum  of  an  infant  born  with  imperforate  anus  and  having  also  a  recto-vesical 
fistula.     This  stone  was  composed  of  mixed  phosphates. 

Among  the  irregular  substances  found  as  calculi,  stones  introduced  from  without  must  not  be 
lost  sight  of.  Under  the  title  "  De  la  gravelle  urinaire  simul6e  et  de  ses  rapports  chez  la  femme 
avec  I'hysterie,"  Brongniart  has  collated  twenty  histories  of  cases  full  of  curious  interest  in  the 
Ann.  des  Org.  Ggnito-Urinaires,  Nov.  1883,  p.  747. 

Urinary  calculi  in  animals  are  occasionally  reported.  Ebsteln's  recent  scientific  treatise  on 
the  Nature  and  Treatment  of  Urinary  Calculus  (Wiesbaden,  1884),  discusses  this  subject  quite 
fully.  The  Trans.  Path.  Soc.  Lond.,  vol.  xxxiv.  p.  326,  refers  to  a  stone  taken  from  the 
bladder  of  an  ass  and  one  from  the  bladder  of  a  dog,  both  of  carbonate  of  lime.  I  have  a  small 
box  full  of  minute  calculi  of  carbonate  of  lime,  passed  by  a  bull.  Dr.  D.  G.  Sutherland,  of  East 
Saginaw,  Mich.,  presented  me  with  a  portion  of  a  five-ounce  urinary  calculus  of  carbonate  of 
lime  cut  from  a  mare  on  January  24,  1884.  The  animal  survived.  Mehu  gives  the  analysis  of 
four  calculi  of  carbonate  of  lime  from  the  bladder  of  a  rabbit  in  Ann.  des  Organes  Gfinito- 
Urinaires,  t.  i.  No.  7,  1883,  p.  454. 
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OF  VBKT  COMMON  OCOURKENCE. 

1.  Uric  acid. 

2.  Oxalate  of  lime. 

3.  Mixed  phosphates  (lime,  ammonium,  magnesium). 

OF  LESS  COMMON  OCCURRENCE. 

4.  Urate  of  ammonium. 

5.  Ammonio-magnesian  phosphate. 

6.  Phosphate  of  lime. 

7.  Carbonate  of  lime. 

8.  Cystine. 

EXCESSIVELY  RARE. 

9.  Xanthine. 
10.  Fibrin. 

H.  Urostealith. 
12.  Indigo. 

Any  of  these  substance  may  occur  as  the  chief  constituent,  but  one  or  more 
may  also  be  deposited  in  the  same  calculus  forming  superimposed  layers,  the 
alternating  calculus.  Generally,  for  obvious  reasons,  the  phosphates  form 
the'outermost  layer.  The  layers  indicate  the  condition  of  the  urine  at  the 
time  each  was  being  formed.  According  to  Coulson,'  alternating  calculi  con- 
stitute almost  fifty  per  cent,  of  all  specimens  found  in  museums.  Cystine, 
xanthine,  urostealith,  indigo,  and  fibrin,  always  stand  alone,  and  do  not 
form  alternating  layers  in  calculi — but  any  one  of  them  may  act  as  a  nucleus 
and  become  coated  with  phosphates.  Urostealith  is  only  found  in  company 
with  the  phosphates,  while  indigo  has  been  observed  by  Ultzmann  in  crys- 
talline form,  included  in  or  surrounding  deposits  of  uric  acid  and  oxalate  of 
lime.  Fibrin,  as  blood  clot,  is  not  very  uncommon  as  a  nucleus  of  a  calculus 
— even  a  primary  calculus. 

,  Description  of  the  Various  Types  op  Urinary  Calculus. 

Uric-acid  calculus  is  the  most  common  form  encountered  in  the  human 
subject.     It  was  described  in.  1776  by  Scheele. 

The  calculus  of  old  men  with  enlarged  prostates  is  an  exception  to  the 
rule,  being  most  often  phosphatic.  The  uric-acid  stone  may  be  composed 
almost  exclusively  of  uric  acid,  or  may  be  mingled  in  its  intimate  structure, 
or  in  alternating  layers,  with  more  or  less  oxalate  of  lime  and  different  urates. 
It  is  generally  oval,  rarely  very  large,  and  sometimes  quite  smooth,  though 
more  often  granular  or  smoothly  tuberculated.  In  color  it  varies  fi-om  a  light 
fawn  (Owen"  Rees  has  seen  a  uric-acid  calculus  perfectly  white)  to  a  brownish 
or  even  a  blackish-red.  The  so-called  pisiform  uric-acid  calculus  is  a  pea-like 
body,  often  possessed  of  many  facets,  occasionally  single,  generally  multiple, 
and  often  of  a  pale  yellowish-white  color  from  a  coating  of  urate  of  ammo- 
nium. Of  this  kind  are  commonly  the  stones  passed  at  intervals  by  gouty 
patients  during  a  series  of  years. 

Section  discloses  two  forms  of  structure  in  uric-acid  calculi,  the  laminated 
and  the  amorphous.     A  given  stone  may  contain  layers  of  both  forms. 

The  laminated  unc-acid  calculus,  when  cut  through  the  centre  and  polished, 
resembles  an  agate.  It  displays  a  concentric  arrangement  of  regularly  curved 
lines  of  slightly  varying  color  and  thickness,  looks  crystalline  when  broken, 
and  takes  a  high  polish.     Radiating  lines  are  often  observed  upon  it,  extend- 

1  Op.  cit.,  p.  341. 
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ing  from  the  centre  to  the  periphery.  The  stone  is  generally  very  hard.  ] 
breaks  with  a  loud  noise,  upon  the  application  of  sufficient  force,  into  angula 
fragments  along  its  laminae  and  radiating  lines. 

The  amorphous  uric-acid  calculus  is  generally  of  a  dirty  reddish-yellow  coloi 
looking  gritty,  structureless  on  section  or  fracture,  perhaps  presenting  rad; 
ating  lines  from  the  centre.  Sometimes  it  is  found  with  a  radiating  cract 
indicating  a  tendency  to  spontaneous  fracture,  which  is  said  to  be  mor 
common  in  this  than  in  the  laminated  variety.  This  form  is  sometimes  quit 
soft,  and  breaks  into  irregular,  angular  fragments. 

OxALATE-OF-LiMB  CALCULUS,  OE  MULBERRY  CALCULUS,  was  described  by  Wo] 
laston  in  1797,  and  occurs  next  in  frequency  to  uric-acid  stone  among-primar; 
calculi.  It  is  generally  round,  occurs  singly  in  the  bladder,  and  rarely  exceed 
the  size  of  a  nut.  It  is  usually  covered  with  blunt  asperities — whence  th 
name — and  varies  in  color  from  dark  gray  through  brown  to  black.  Some 
times  the  asperities  are  crystalline,  small,  sharply  angular,  and  shining.  Th 
oxalate-of-lime  stone  is  commonly  mixed  with  more  or  less  uric  acid,  th 
different  urates,  and  some  carbonate  of  lime,  with,  often,  a  certain  amount  o 
blood.  The  blood  comes  from  the  mucous  membrane  of  the  bladder,  irritate( 
by  the  asperities  upon  the  stone,  and,  lodging  in  the  depressions  betweei 
these  asperities,  it  becomes  incorporated  with  the  stone.  The  same  rough 
nesa  often  sets  up  more  or  less  catarrhal  inflammation  of  the  bladder,  an( 
leads  to  a  peripheral  deposit  of  phosphates. 

Hemp-seed  calculus  is  a  sub-variety  of  the  oxalate-of-lime  stone.  It  occur 
in  the  kidney,  and  is  a  rounded,  smooth,  brown-colored  body,  somewha 
resembling  a  hemp-seed.  It  is  generally  of  mixed  composition,  containinj 
oxalate  and  phosphate  of  lime  in  different  proportions. 

Other  varieties  of  oxalate-of-lime  calculus  have  been  noted.  Dr.  Yellol; 
describes  one  of  a  white  or  pale-brown  color,  and  crystalline  in  structur* 
throughout.  Mr.  Poland'  refers  to  this,  and  speaks  of  an  oxalate-of-lim 
calculus  which  he  extracted,  pale-brown  in  color,  which  immediately  crum 
bled,  there  being  little  or  no  animal  matter  in  its  composition ;  and  stil 
another  variety  has  been  described  by  Mr.  Charles  Williams,  a  milk-whit 
calculus  of  highly  polished  surface,  generally  encountered  in  the  kidney,  am 
having  no  crystals  on  its  surface,  but  sometimes  spinous  projections. 

Oxalate-of-lime  stone  is  excessively  hard,  and  resists  the  lithotrite  more  thai 
any  other  calculus.  It  breaks  with  a  sharp  report  into  jagged,  angular  frag 
ments.  On  section  it  shows  concentric  laminfe,  deposited  in  undulating  line 
about  the  nucleus.  The  layers  vary  through  shades  of  light  yellow  and  browr 
to  greenish  or  blackish-brown. 

Mixed  Phosphatic  or  Pusible  Calculus. — This  is  the  variety  of  stone  pre 
duced  by  catarrhal  changes  in  the  mucous  membrane  with  which  the  urin 
lies  in  contact.  It  is  this  phosphatic  material  which  encrusts  ulcers,  tumors 
and  foreign  bodies  in  the  bladder.  It  forms  the  phosphatic  layers  about  othe 
varieties  of  stone,  and  is  the  concretion  commonly  encountered  in  cases  c 
enlarged  prostate.  In  the  total  list,  all  stones  considered,  the  fusible  calci 
lus  stands  second,  being  estimated  to  form  one-twelfth  of  the  total  numbei 
against  one-seventeenth  for  oxalate-of-lime  stones  and  five-sixths  for  those  c 
uric  acid. 

The  fusible  calculus  was  described  by  WoUaston  in  1797.  It  is  dull,  dirtj 
white  in  color,  varying  in  bulk  from  pin-head  size  up  to  that  of  enormoi 
masses,  filling  the  bladder  and  weighing  several  pounds.     These  stones  ai 

1  Holmes's  System  of  Surgery,  vol.  iv.  p.  1024. 
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for  the  most  part  multiple,  showing  facets  from  mutual  contact.  When 
single,  their  shape  is  not  generally  symmetrically  round  or  oval,  but  irregular 
in  some  way.  These  are  the  stones  that  grow  in  a  branching  manner  from 
the  bladder  into  the  prostatic  sinus,  into  the  ureters,  and  into  sinuses  and 
sacculi.     Quite  often,  in  fusible  calculus,  the  nucleus  is  not  central. 

This  variety  of  ea,lculus  is  often  light,  soft,  and  mortar-like,  crumbling 
readily  under  the  lithotrite.  It  breaks  into  irregular  pieces  or  in  laminae,  and 
is  more  or  less  hard,  according  as  the  triple-phosphate  or  the  phosphate  of 
lime  prevails  in  its  composition.  So  also  its  structure  varies.  Some  speci- 
mens are  white  and  structureless,  others  amorphous  and  crystalline,  and  others 
again  laminated,  and  exhibiting  triple-phosphate  crystals  between  the  slightly 
adherent  laminae.  * 

Urate-of-ammonium  calculus,  discovered  by  Fourcroy  and  Vauquelin  in 
1798,  and  described  particularly  by  Prout  in  1823,  is  yet  a  subject  of  some  dis- 
cussion. Roberts  thinks  that  it  may  be  doubted  "  whether  the  calculi  de- 
scribed by  Prout  as  urate-of-ammonium,  were  really  anything  more  than  fawn- 
•colored  ui'ic-aeid."  Yet  observers  agree  that  the  urate  of  ammonium  does 
■occasionally  occur  as  a  calculus,  mainly  in  the  kidneys  and  bladders  of  children. 
It  does  not  reach  a  large  size,  and  is  flattened,  oval,  smooth,  or  granular,  and 
:slate-gray  or  clay-colored.  Its  structure  is  close  and  finely  laminated,  but  the 
laminae  are  so  intimately  united  that  the  fracture  often  looks  amorphous. 
The  lamiuae,  however,  are  easily  separable.  The  stone  is  brittle  and  is  suit- 
able for  lithotrity. 

Ammonio-magnesian  Phosphate. — This  substance,  also  discovered  by  "Wol- 
laston,in  1797,  and  commonly  called  ti-iple  phosphate,  occurs  occasionally  as 
the  main  constituent  of  a  calculus.  It  is  rare  to  find  it  alone,  but  common  as 
a  layer  in  an  alternating  calculus,  or  combined  with  phosphate  of  lime  in  the 
fusible  calculus.  Sometimes  alone  it  forms  a  secondai-y  calculus  upon  a  foreign 
body  as  a  nucleus  (Bryant). 

Calculi  of  triple-phosphate  are  white,  unevenly  round,  rough,  and  crj'stalline 
■on  the  surface,  chalky  and  crystalline  in  texture,  and  not  laminated.  They 
become  dulled  in  appearance  when  dry  and  old.  Their  bulk  varies  from  a 
minute  size  up  to  that  of  very  large  concretions,  weighing  man}'  ounces. 
Thompson  speaks  of  one  weighing  nearly  two  pounds.  They  are  very  friable, 
and  excellent  objects  for  the  lithotrite.  The  mass  is  made  up  of  stellate, 
bibasic  phosphate,  and  of  neutral,  ammonio-magnesian,  phosphatie  prisms 
(Wollaston). 

Phosphate  op  lime,  quite  common  in  combination  (alternating  and  fusible 
oalculus)  is  very  rare  as  the  main  ingredient  of  a  stone.  Wollaston  described 
this  substance  in  1797.     Two  foi-ms  are  mentioned :    (1)  renal,  (2)  vesical. 

The  renal  phosphate-of-lime  calculus  is  pale-brown,  smooth,  oval,  and  small, 
composed  of  neutral  phosphate  of  lime,  and  made  up  of  loosely  united  laminae, 
sometimes  showing  radial  markings.  The  material'  is  soft  and  friable,  and 
the  laminae  easily  disconnected.  These  stones  contain  a  large  proportion  of 
animal  matter.     The  neutral  phosphate  fuses  with  the  blowpipe. 

The  vesical  bone-earth  phosphatie  calculus  is  very  rare.  It  is  a  mortar-like 
substance,  semi-crystalline,  entangled  in  a  magma  of  mucus.  The  basic 
phosphate  of  lime  is  not  fusible  with  the  blowpipe. 

Carbonate-of-Lime  Calculus. — This  form,  although  common  in  herbaceous 
animals,  is  rare  in  man.  Carbonate  of  lime  not  infrequently  occurs  as  an 
ingredient  in  the  oxalate-of-lime  and  in  the  phosphatie  calculus.     As  the 
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main  element  of  stone  it  is  exceedingly  rare,  except  in  the  case  of  prostatic 
concretions. 

The  carbonate- of-lime  calculus  was  first  described  by  Brugnatelli,  in  1819. 
It  forms  in  the  kidney  as  a  rule,  and  is  generally  multiple.  Among  the  most 
noted  cases  are  those  of  Haldane,  Hunstone,  and  "Waggstaffe,  all  carefully 
described  by  Roberts,  who  personally  made  a  careful  study  of  the  specimens- 
passed  from  the  patient  under  the  care  of  Mr.  Hunstone.  In  Hunstone's- 
case,  says  Roberts,  "  myriads  of  minute  calculi  of  carbonate  of  lime  were 
voided  with  the  urine,"  "  the  largest  of  which  were  about  the  size  of  poppy- 
seeds,  and  the  smallest  only  just  visible  to  the  naked  eye  as  bright  specks." 
Waggstaft'e's  carbonate-of-lime  calculus  was  a  "  large  branching  calculus"' 
taken  from  the  kidney  after  death. 

Usually  these  calculi  are  small,  rarely  larger  than  a  nut.  They  may  he- 
white  and  friable  (Prout),  but  are  genei-all}'  gray,  yellowish,  brownish,  or 
even  reddish,  or  bronzed,  or  amber-colored,  and  quite  translucent  (Roberts). 
They  are  exceedingly  hard,  and  on  section  show  a  varying  arrangement  of 
curved  lines  about  one  or  more  nuclei,  resembling  in  structure  the  mulberry 
calculus. 

Cystine  ok  Cystic-Oxide  Calculus. — This  form  is  almost  sufficiently  un- 
common to  claim  a  place  in  the  third  group  of  stones,  those  I  have  desig- 
nated as  "  excessively  rare."  Arnaldo  Cantani,  in  his  essay  on  Cystinuria, 
etc.,'  states  that  cases  of  cystine  stone  have  only  been  reported  59  times  in. 
medical  literature  up  to  the  date  of  his  jjaper. 

Wollaston  discovered  cystine  in  1810,  and  believed  it  to  be  an  especial  and 
exclusive  product  of  the  walls  of  the  bladder,  but  soon  after  Marcet  found  it 
in  a  kidney-stone,  and  Scherer  in  the  liver.  In  1824,  Stromeyer  and  Prout 
found  it  in  the  urine  where  there  was  no  calculus.  Owen  Rees  thinks  it 
more  common  in  dogs  than  in  men.  Cleotta  found  it  in  the  kidney  of  the 
ox.  Beneke,  in  1850,  found  only  3  cj'^stine  calculi  among  the  649  of  Hunter's- 
Museum.  Leroy  d'&iolles,  among  1100  stones,  found  only  6  of  cystine. 
Ivanchich  encountered  1  in  300  cases  of  lithotrity,  and  Dumreicher  4  in  lOS 
operations.  Golding-Bird  found  11  among  the  374  calculi  in  Guy's  Hospital 
Museum.  Ultzmann  has  8  in  his  table  of  545  stones,  3  of  which  are  in  his 
special  collection  of  200  stones.^  Civiale,  up  to  1851,  seems  to  have  encoun- 
tered cystine  only  8  times.  Carter  says  that  it  forms  less  than  1  fier  cent,  of 
the  stones  in  the  ^Museum  of  Grant  College,  Bombay.  It  is  exceptionally 
uncommon  in  the  United  States.  Buck's  collection  in  the  Xew  York  Hos- 
ital  contains  one  of  large  size  removed  by  lithotrity. 

Cystine  may  form  a  calculus  in  the  kidney  or  in  the  bladder,  either  consti- 
tuting the  exclusive  constituent  of  the  calculus,  or  forming  the  nucleus.  It  is- 
encountered  in  connection  with  the  mixed  phosphates,  uric  acid,  and  oxalate 
and  carbonate  of  lime.  All  observers  report  heredity  as  an  active  cause  in 
its  production.  Cystine  stones  occur  singly,  but  are  often  multiple.  They 
are  generally  small,  but  have  been  found  in  the  bladder  weighing  several 
ounces.  They  are  rounded,  smooth,  or  occasionally  worm-eaten  on  the  sur- 
face. Generally  yellowish,  they  may  be  white  or  quite  dark.  On  section 
they  are  smooth,  pale-green,  waxy-looking,  not  laminated.  The  fracture 
looks  semi-transparent,  satiny,  and  glistening.  Golding-Bird  says  that  the  yel- 
lowish color  changes  to  a  blue-green  when  the  stone  is  long  kept  exposed  to- 
the  light. 

1  Cystinuria,  FettsuchtundGallensteine.  Berlin,  1881.  The  German  translation,  by  Seigfrifid 
Hahn,  forms  part  of  the  third  volume  of  the  Specielle  Pathologie  und  Therapie  der  Stoffwechsel- 
krankheiten. 

2  Die  Harnconeretionen,  S.  41.     1882- 
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Cystine  calculus  is  rather  soft  and  friable,  and  is  entirely  suitable  for 
lithotrity. 

Xanthine,  Xanthic-Oxide,  or  Uric-Oxide  Calculus. — Coulson^  gives  a. 
bibliography  and  description  of  the  seven  cases  of  xanthine  stone  which 
were  known  to  have  existed  at  the  date  of  his  last  edition,  the  first  discovered 
by  Marcet  in  1815,  weighing  eight  grains  (Coulson  by  a  misprint  says  ounces)^ 
and  the  last  reported  in  1873,  by  Gaillard,  removed  from  a  boy  of  13,  and 
weighing  350  grains. 

Dr.  Porter,  of  Bridgeport,  adds  an  eighth  case,  the  only  one  recorded  in^ 
America,  the  stone  having  been  passed  spontaneously  from  the  kidney  bj'  a 
young  lady.  It  weighed  48  grains.  I  have  reproduced  its  appearance  in  sec- 
tion, in  the  plate  which  accompanies  this  article.  (Plate  XXXIII. ,  Fig.  4.) 
Dr.  Porter's  remarks  upon  the  case  are  full  of  interest.  They  appeared  in. 
the  "  ISTew  England  Medical  Monthly,"  for  May,  1882. 

Ultzmaim,  among  thousands  of  stones  examined,  never  encountered  xan- 
thine, and  seems  rather  to  doubt  its  existence.  These  stones  are  generally 
small,  and  resemble  those  of  uric  acid.  They  vary  fi'om  a  light  to  a  reddish- 
brown,  are  smooth  and  polished  externally,  laminated  on  section,  hut  without 
radiate  structure,  assume  a  waxy  look  when  rubbed,  and  about  equal  uric- 
acid  stones  in  hardness.  They  are  generally  single.  They  have  been  passed 
spontaneously  and  obtained  by  the  aid  of  lithotomy — but  no  specimen,  as  far 
as  reported,  has  been  crushed  with  a  lithotrite.  They  are  suitable  for  re- 
moval by  this  method. 

Fibrinous  and  Blood  Calculus. — Marcet  was  the  first  to  describe  this  very- 
rare  form  of  calculus.  His  specimens  were  quite  small,  and  were  passed 
spontaneously  by  a  gentleman  of  50.  Roberts  encountered  a  similar  calculus- 
voided  by  a  man  of  35.  Prout  has  seen  and  described  several.  Scott  Alison 
(quoted  by  Beale)  found  several  in  the  kidney,  one  as  large  as  a  horse-bean. 
They  have  been  described  as  whitish-gray,  amber-colored,  dark  reddish- 
brown,  and  black.  They  are  usually  small.  Roberts  has  one  as  large  as  a 
walnut,  taken  from  the  bladder  of  a  sheep.  They  are  generally  rough,  and 
either  hard,  brittle,  friable,  with  a  fracture  which  has  been  described  as  rusty, 
dull,  like  baked  clay,  or  of  waxy  consistence,  or  showing  fibrous  texture  upoa 
fracture.  They  are  more  often  multiple  than  single.  Prout  believes  that 
they  are  composed  of  fibrin,  and  all  agree  that  their  occurrence  is  liable  to  be 
associated  with  previous  renal  hsematuria.  In  a  neutral  saline  solution  of 
one  of  these  concretions  Owen  Rees  found  the  remains  of  blood-corpuscles. 

Urostealith  ;  Fatty  or  Saponaceous  Calculus. — This  material  is  known 
to  have  formed  calculous  concretions  in  only  four  instances.  Two  vesical 
calculi,  from  the  same  individual,  composed  of  a  central  saponaceous  sub- 
stance surrounded  by  a  thick  coating  of  phosphates,  are  now  in  the  Museum  of 
the  Royal  College  of  Surgeons,  London.  They  belong  to  Hunter's  collection, 
and  are  described  in  the  catalogue  of  1842.  The  presence  of  the  earthy  soap 
forming  the  centre  of  the  calculus  is  ascribed  in  the  catalogue  to  the  fact  that 
soapsuds  had  been  used  to  wash  out  the  patient's  bladder,  and  it  is  suggested 
that  the  fatty  acids,  combining  with  the  earthy  bases  of  the  urine,  had  formed 
a  nucleus  of  "  earthy  soap,"  which  in  its  turn  had  become  surrounded  with, 
phosphates.  Pleller^  described  some  similar  masses  in  1845,  which,  as  small 
pisiform  bodies,  passed  from  a  young  man  of  24.     W.  Moore,^  of  Dublin,  ia 

'  Op.  cit.,  p.  328.  2  Harnooncretionen,  S.  146. 

3  Dab.  Quart.  Journ.  of  Med.  Sci.,  vol.  xvii.  p.  473. 
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1853,  observed  two  small  calculi  of  saponaceous  nature,  and  subsequently 
two  large  ones  were  taken  after  death  from  the  same  patient;  and  Vidau'  has 
added  another,  in  which  the  stone  was  as  large  as  a  bean,  to  the  cases  already 
known.  Ultzmann,^  finding  no  urostealith  among  the  thousands  of  stones 
which  he  has  examined,  concludes  that  this  substance  is  a  foreign  matter 
which  has  been  introduced  from  without,  and  therefore  that  it  is  not  a  true 
calculus.  Thus  it  appears  that  urostealith  has  only  been  encountered  in  four 
patients.  It  consists  of  a  yellowish  or  brownish  material,  which  dries  into 
a  waxy-looking  mass.  It  seems  always  to  be  associated  with  a  deposit 
of  earthy  phosphates,  both  interstitially  and  often  as  a  distinct,  external 
layer. 

Indigo  Calculus. — Ord*  has  described  the  specimen  of  indigo  calculus  which 
he  showed  to  the  London  Pathological  Society,  March  5, 1878.  Dr.  Bloxam 
removed  it  after  death  from  the  right  kidney  of  a  patient,  the  other  kidney 
being  sarcomatous  and  containing  an  alkaline  calculus.  The  indigo  specimen 
was  of  a  dai'k-brownish  color  in  part,  in  part  blue-black.  It  made  a  blue 
mark  upon  paper.  It  was  about  an  inch  in  circumference,  and  weighed  40 
grains.  This  is  the  only  calculus  of  this  sort  thus  far  recorded.  Ord  expressed 
his  belief  to  the  Pathological  Society  that,  as  the  ureter  of  the  left  kidney 
was  occluded  by  a  sarcomatous  mass,  some  material  produced  by  the  disease 
in  that  kidney  had  been  absorbed  and  excreted  as  indigo  by  the  other. 

Ultzmann*  has  never  encountered  a  calculus  formed  of  indigo,  but  considers 
this  substance  not  uncommon  in  connection  with  other  deposits  (uric  acid  and 
oxalate  of  lime).  He  possesses  a  uric-acid  stone  covered  with  a  layer  of 
iudigo  as  thick  as  paper,  and  gives  a  beatiful  photograph  (Plate  7)  of  a  micro- 
scojiic  section  of  stone,  showing  a  number  of  blue  crystals  of  indigo, shut  in 
within  a  mass,  of  colorless  oxalate  of  lime. 


Chemical  Analysis  of  Stone. 

To  examine  a  stone  thoroughly  it  must  be  sawed  through  its  nucleus,  and 
the  latter,  with  portions  of  the  various  concentric  layers,  separately  tested. 
The  best  plan  which  I  have  found  for  conducting  this  examination  methodi- 
cally, is  that  laid  down  by  Loebisch,'  and,  with  certain  modifications,  I  have 
followed  it.  The  dust  collected  from  the  sawing  of  the  stone  may  be  first 
roughly  examined  to  obtain  general  information.  In  burning  some  of  this 
in  a  Bunsen  flame,  further  investigations  may  be  largely  directed  by  noticing 
whether  the  powder  burns  totally  away  or  leaves  a  residue,  whether  the 
flame  possesses  color,  or  the  smoke  odor,  and  whether  the  powder  crackles  in 
burning  (oxalate  of  lime). 

A  minute  fragment,  to  be  tested,  is  pulverized  and  held  at  a  red  heat  upon 
a  bit  of  platinum-foil  over  a  spirit  lamp  or  Bunsen  burner: — 

A.  It  is  entirely  consumed,  except  a  trace :  the  fragment  is  composed  of 
organic  matter ;  that  is,  uric  acid,  urate  of  ammonium,  cystine,  xanthine, 
ibrine,  urostealith,  or  indigo. 

B.  It  is  not  very  sensibly  reduced  in  bulk  by  heat :  the  fragment  is  com- 
posed of  inorganic  matter — lime,  potassium,  sodium,  or  magnesium,  in  the 
form  of  urate,  carbonate,  oxalate,  or  phosphate. 

1  Journ.  de  Pharm.  et  de  Chim. ;  and  Loeljisch,  Anleitung  zur  Ham-analyse,  zweite  Aufl.  S.  418. 
1881. 

2  Op.  cit.,  S.  5.  3  Op.  oit.,  p.  144. 
■'  Op.  oit.  6  Op.  cit.,  S.  415. 
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A.  Organic  Constituents. — I.  Dissolve  a  little  of  the  powder  with  dilute 
nitric  acid  in  a  thin  porcelain  dish,  dry  it  over  a  spirit  lamp,  and  allow  it  to 
cool.  Touch  the  yellowish-red  sediment  with  a  glass  rod  carrying  a  drop  of 
liquor  ammonise.  A  beautiful  purple-red  (murexid)  reaction  shows  uric  acid. 
This  reaction  is  the  same  for  uric  acid  and  the  urate  of  ammonium.  To  dis- 
tinguish between  them,  boil  some  of  the  powdered  stone  in  water.  The  urate 
is  dissolved,  the  uric  acid  very  slightly.  The  clear  hot  water  decanted,  and 
allowed  to  cool,  deposits  the  urate.  Some  of  this  dust  is  collected  and  boiled 
with  liquor  potassse.  The  fumes  of  ammonia  are  given  oft",  recognized  by  the 
peculiar  odor ;  yellow  turmeric  paper  turns  brown  in  the  vapor ;  a  rod  moist- 
ened in  acetic  acid  becomes  surrounded  with  white  fumes.  These  positive 
tests  indicate  urate  of  ariimonium  ;  their  fail  ure  shows  uric  acid  alone. 

II.  The  murexid  test  fails.  Dissolve  a  portion  of  the  powder  in  dilute 
nitric  acid  and  dry  slowly  with  the  spirit  lamp  ;  a  lemon-yellow  deposit  is 
left,  which  shows  no  change  with  ammonia,  but  becomes  reddish-yellow  on 
adding  a  drop  of  liquor  potassse.     This  reaction  shows  xajithine. 

in.  The  burning  powder  on  the  platinum-foil  gives  off  a  disagreeable  sul- 
phurous odor.  The  powder  dissolves  in  a  solution  of  ammonia.  Acids 
re-precipitate  it.  The  alkaline  solution,  allowed  to  evaporate,  deposits  the 
flat  hexagonal  crystals  of  cystine. 

IV.  The  burning  powder  smells  like  burning  horn.  "Water,  alcohol^  and 
ether  fail  to  dissolve  the  powder.  Liquor  ammonise  or  liquor  potassse  dis- 
solves it,  and  from  such  a  solution  acids  re-precipitate  it.  It  swells  up  in 
acetic  acid,  and  promptly  dissolves  in  boiling  nitric  acid.  These  tests  indi- 
cate _^6rz«.e. 

V.  The  powder  melts  on  the  foil,  then  swells  up  and  gives  oft'  a  strong 
odor,  recalling  that  of  a  mixture  of  shellac  and  benzoin.  Ether  dissolves  it, 
and  evaporating  leaves  an  amorphous  deposit,  which,  being  heated,  assumes 
a  violet  color.  Vidau's  urostealith  calculus  gave  a  negative  result  to  this 
test.  The  powder  dissolves  into  a  soapy  solution  in  warm,  caustic  alkalies. 
It  dissolves  with  slight  eftervescence  in  nitric  acid,  precipitates  on  evaporation 
without  change  of  color,  and  the  deposit  becomes  dark-yellow  if  touched  with 
an  alkali.     These  tests  indicate  urostealith. 

VI.  The  powder  of  Ord's  indigo  stone,  on  heating  in  a  test-tube,  developed 
purple-red  fumes,  which  deposited  dark-blue  crystals  on  a  cool  surface.  The 
crystals  were  characteristic,  long  hexagonal  plates  with  pointed  ends.  The 
odor  was  sooty,  like  that  of  indigo.  Strong  sulphuric  acid  dissolved  the 
powder  first  into  a  brownish,  and  then  into  a  muddy-blue  solution,  which, 
after  dilution  with  water  and  filtration,  yielded  a  clear  blue  fluid.  The  spec- 
trum gave  the  indigo  line  in  the  yellow.  Besides  indigo,  the  stone  contained 
phosphate  of  lime  and  a  trace  of  blood. 

B.  Inorganic  Constituents. — "When  a  considerable  residue  is  left  after 
burning  the  powdered  fragment  upon  a  piece  of  platinum-foil,  the  stone  is 
composed  either  almost  entirely  of  inorganic  ingredients,  or  of  organic  salts, 
the  earthy  inorganic  bases  of  which  are  not  consumed  by  fire :  such  as  the 
urates  of  potassium,  sodium,  lime,  or  magnesium;  the  oxalate,  carbonate,  or 
phosphate  of  lime;  the  ammonio-magnesian. phosphate. 

I.  The  murexid  test  applied  to  the  powder  shows  uric  acid,  but  the  resi- 
due left  on  heating  proves  the  existence  of  an  earthy  base  ;  it  is  soda,  potassa, 
lime,  or  magnesia.  The  urates  generally  exist  in  small  quantity  along  with 
other  ingredients ;  they  do  not  alone  form  stone.  The  powder  is  boiled  in 
distilled  water  and  filtered  while  hot.  The  filtrate  is  evaporated  and  the 
residue  brought  to  a  red-heat.  If  a  portion  of  the  ash  held  in  a  Bunsen 
flame  burns  yellow,  sodium  is  present ;  if  violet,  potassium. 
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Magnesia  and  lime  exist  (if  at  all)  in  the  precipitate  of  the  boiling  water, 
after  moderate  heating,  as  carbonates.  A  portion  of  the  powder  is  dissolved 
in  dilute  hydrochloric  acid,  made  neutral  with  ammonia,  and  the  precipitate 
dissolved  with  acetic  acid  ;  on  adding  oxalate  of  ammonium  a  white  crystalline 
precipitate  is  thrown  down  (oxalate  of  lime).  This  test  shows  lime.  After 
filtering  out  this  precipitate  the  filtrate  is  treated  with  phosphate  of  sodium, 
and  magnesium  shows  itself  under  the  microscope  as  a  precipitate  of  crystals 
of  triple  phosphate. 

II.  The  murexid  test  fails.  The  powder  consists  of  oxalate  of  lime;  of 
carbonate  of  lime  or  magnesium ;  of  triple  phosphate,  of  secondary  (neutral) 
phosphate  of  lime,  or  of  tertiary  (basic)  phosphate  of  lime. 

Oxalate  of  Lime. — The  powder  of  this  substance  crackles  under  the  blow- 
pipe, red  heat  blackens  it,  further  red  heat  whitens  it,  and  it  becomes  car- 
bonate of  lime,  which  now  dissolves  in  dilate  acids  with  effervescence.  White 
heat  reduces  the  powder  to  caustic  lime,  which  no  longer  dissolves  in  dilute 
acids  with  effervescence,  but  turns  moistened  yellow-turmeric  paper  brown. 
Furthermore,  powdered  oxalate  of  lime,  before  being  heated,  is  not  influ- 
enced by  acetic  acid,  but  dissolves,  without  effervescence,  in  mineral  acids, 
and  is  precipitated  from  such  solutions  by  ammonia. 

To  distinguish  between  the  other  substances  mentioned  above,  put  some 
of  the  powder  into  hydrochloric  acid.  It  dissolves :  (a)  with  effervescence, 
(b)  without  effervescence: — 

(a)  Carbonate  of  Lime  or  Carbonate  of  Magnesium : — 

Carbonate  of  Lime. — The  powder  blackens  under  moderate  heat ;  whitens 
under  intense  heat  into  caustic  lime,  which,  when  moistened  with  water, 
turns  yellow-turmeric  paper  brown.  The  powder,  also,  without  previous 
heating,  effervesces  freely  in  dilute  acids. 

Carbonate  of  Magnesium. — Dissolve  the  powder  in  dilute  hydrochloric  acid, 
neutralize  the  solution  with  ammonia,  and  dissolve  the  precipitate  with  acetic 
acid  ;  add  phosphate  of  sodium  and  ammonium,  and  the  magnesia  will  pre- 
cipitate as  crystalline  ammonio-magnesian  phosphate  in  the  shape  of  little 
stars  or  oblique  crosses,  the  form  of  the  crystals  being  due  to  the  rapidity  of 
the  crystallization. 

(b)  Oxalate  of  Lime  or  Phosphates: — 
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The  Pathological  Results  of  Urinary  Calculus. 


A  comprehensive  view  of  the  relation  which  urinary  calculus  bears  to 
structural  alterations  in  the  urinary  passages,  is  obtained  by  simply  recognizing 
the  distinction  between  the  two  great  divisions  of  stone,  the  primary  and  the 
secondary'.  The  former  are  formed  by  the  urine,  often  when  the  urinary 
organs  are  sound  ;  the  latter  demand  as  an  essential  factor  in  their  formation 
that  the  mucous  membrane  lining  that  portion  of  the  urinary  passage  in 
which  they  appear,  shall  be  in  a  condition  of  chronic  catarrhal  inflammation  ; 
consequently  they  only  exist  as  a  sequence  of  antecedent  disease. 
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The  primary  stone,  therefore,  acting  precisely  lilce  any  other  foreign  body, 
may  become  the  active  agent  of  organic  tissue-changes  through  the  instru- 
mentality of  the  process  of  traumatic  inflammation,  while  the  secondary 
stone  is  essentially  little  more  than  an  excretion  solidified  by  accident.  It 
is  indeed  rather  a  symptom  or  result  of  previous  disease  than  a  malady ;  and 
although  by  its  size  and  weight  it  may  react  upon  the  malady  which  caused 
it,  and  may  become  a  traumatic  factor  increasing  the  intensity  of  that  malady, 
yet  it  always  continues  to  occupy  a  position  second  in  importance  to  the 
original  disease. 

A  knowledge  of  this  fact  is  of  value  in  prognosis.  When  a  primary  stone 
is  removed  from  the  urinary  passages  spontaneously  or  surgicall}',  provided 
that  no  other  stone  remains  and  that  the  surgical  removal  has  caused  no  se- 
rious damage,  the  disease  is  entirely  cured.  K"ot  so,  however,  when  a  secondary 
(phosphatic)  stone  is  removed.  The  patient  is  not  well ;  one  of  his  symptoms 
indeed  has  ceased,  but  the  persistence  of  the  cause  which  gave  rise  to  that 
symptom  (the  secondary  stone)  may  furnish  the  same  symptoms  (another 
stone)  again.  Consequently,  the  curative  treatment  of  a  patient  practically 
begins  after  the  extraction  of  his  secondary  stone,  where  in  the  case  of 
extraction  of  a  primary  stone  it  virtually  ends. 

The  only  exception  to  this  rule  is  the  case  where  a  secondary  phosphatic 
crust  forms  abOut  a  primary  nucleus,  the  latter  having  alone  served  as  the 
efficient  cause  for  the  catarrhal  condition  in  the  presence  of  which  the  phos- 
phatic deposit  occurred.  Plere,  the  foreign  body  being  removed,  the  chronic 
inflammation  which  it  occasioned  may  and  often  does  spontaneously  subside. 

In  the  kidney,  a  calculous  infarction  xaa,j  lead  to  a  cyst,  but  it  rarely  does 
60.  A  stone  retained  in  the  pelvis  of  a  kidney  may  block  the  ureter  and 
occasion  acute  congestion,  suppression,  ursemia — if  the  other  kidney  be 
diseased — and  death.  It  may  occasion  hydronephrosis.  It  may  grow  enor- 
mously, distend  the  pelvis  of  the  kidney,  and  cause  atrophy-  of  the  secreting 
substance.  It  maj'  give  rise  to  pyelitis  and  catarrhal  changes  in  the  mucous 
membrane  of  the  pelvis  of  the  kidney,  going  on  to  calculous  pyelitis,  pyelo- 
nephritis, pyelo-nephrosis,  or  perinephric  abscess. 

At  any  point  along  the  ureter  a  stone  may  be  arrested  in  its  passage,  and 
partly  or  wholly  occlude  the  tube.  In  such  a  case,  in  addition  to  the  results 
of  occlusion  at  the  renal  orifice  of  the  ureter,  the  tube  itself  becomes  dilated 
above  the  point  of  obstruction,  ulceration  of  the  ureter  at  the  point  pressed 
upon  may  occur,  granulations  arise,  and  hsematuria  ■^^•ith  blood-casts  of  the 
ureter  follow. 

In  the  bladder,  at  first  subacute  and  then  chronic  cystitis  is  caused  by  pri- 
mary stone,  leading  ultimately  to  chronic  vesical  catarrh  with  secondary 
incrustation  of  the  stone  by  phosphates.  The  chronic  catarrh  is  marked  by 
acute  exacerbations,  and  may  lead  to  extension  of  inflammation  to  the. kid- 
neys, and  to  all  the  sequences  of  a  chronic  cystitis. 

In  the  urethra,  a  stone  may  lodge  in  the  prostatic  sinus,  or  behind  any  point 
of  physiological  or  pathological  (stricture)  narrowing  of  the  canal.  There 
it  may  grow  to  a  large  size  and  cause  catarrhal  changes  in  that  portion  of  the 
mucous  membrane  upon  which  it  presses,  and  in  the  distended  urethra  behind 
it.  Therefore  its  accretions  in  the  end  are  phosphatic,  whatever  its  primary 
structure  may  have  been. 

The  foregoing  remarks  apply  to  calculi  belonging  to  the  primary  group. 
All  calculi  forming  outside  of  the  urinary  tract — sub-preputial,  scrotal,  peri- 
neal, in  connection  with  abscesses  and  fistulse  communicating  with  the  urinary 
tract — are  secondary,  phosphatic,  and  symptomatic  of  urinary  contact  with 
the  products  of  chronic  inflammation. 

When  such  concretions,  wherever  situated,  within  or  without  the  urinary 
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channels,  attain  a  certain  size,  they  act  locally  as  irritating  foreign  bodies, 
and  increase  the  grade  of  the  pre-existing  inflammatory  symptoms,  together 
with  the  intensity  of  the  subjective  and  functional  phenomena  to  which 
these  inflammatory  symptoms  give  rise. 


Stone  in  the  Kidney. 

All  forms  of  urinary  calculus  are  found  in  the  kidney.  The  only  indigo 
calculus  on  record  was  removed,  after  death,  from  the  kidney.  Urostealith 
has  not  yet  been  detected  in  the  kidney  after  death,  but  of  the  four  cases  on 
record  (Hunter's  Museum,  Heller,  Moore,  Vidau),  in  the  second.  Heller's,  the 
patient  complained  of  pain  in  the  region  of  the  right  kidney,  and  passed  all 
his  small  calculi  by  the  urethra.  This  proof  is  circumstantial,  but  it  is 
reasonably  strong. 

Secondary  stone  deposits  occur  in  the  kidney,  but  only  as  a  sequence  of 
pre-existing  stone  formation,  or  as  an  epiphenomenon  in  pyelitis,  pyelo- 
nephritis, tubercle,  cancer,  etc.,  of  that  organ. 

Renal  nuclei  usually  pass  on  into  the  bladder.  Those  which  do  not 
escape  from  the  kidney  increase  in  size.  They  'remain  smooth  and  oval 
while  small,  and  may  continue  in  this  condition  while  they  grow,  unless  the 
pelvis  of  the  kidney  passes  into  a  condition  of  chronic  inflammation.  In 
this  case,  alkaline  deposit  forms  either  spontaneously  or  upon  the  nucleus 
already  at  hand,  and  such  secondary  stones  are  liable  to  attain  large  size  and 
to  assume  a  branched  form,  extending  into  the  calices  and  down  into  the 
mouth  of  the  ureter.  They  often  still  remain  oval,  even  after  becoming 
phosphatic.  A  branching  kidney  stone,  however,  is  not  necessarily  phos- 
phatic.  Melchior  Torres^  reports  a  large  renal  calculus,  thoroughly 
branched,  weighing  over  an  ounce  (37  grammes),  and  composed  almost 
entirely  of  uric  acid  with  a  little  urate  of  ammonium  and  oxalate  of  lime. 
This  stone  seemed  to  have  formed  as  the  direct  result  of  an  injury.  A  stone 
in  the  kidney,  on  the  other  hand,  may  reach  enormous  dimensions  and  retain 
its  rounded  form,  not  being  in  the  least  branched.  Such  was  the  large  speci- 
men obtained  after  death  by  MacGregor,  and  already  referred  to.  This  stone 
has  never  been  chemically  examined,  but,  although  apparently  covered  with  a 
layer  of  phosphates,  it  is  undoubtedly  an  acid  (primary)  stone.  Its  weight 
is  61  ounces. 

The  symptoms  of  stone  in  the  kidney  (hsematuria,  nephralgia,  irritable  blad- 
der, reflex  pains),  its  spontaneous  escape  (nephritic  colic),  its  results  (calculous 
pyelitis,  hydronephrosis),  its  surgical  removal  (litho-nephrotomy  and  nephrec- 
tomy), have  been  considered  in  a-  previous  article.^  It  must  not  be  forgotten 
that  stone  may  remain  for  years  in  the  kidney  without  producing  any  symp- 
tom, and  may  be  accidentally  discovered  after  death. 


Stone  in  the  Ureter. 

There  is  no  reason  to  believe  that  stone  ever  forms  primarily  in  the  ureter,and, 
as  a  rule,  any  calculus  which  fairly  passes  into  the  mouth  of  the  ureter  sooner 
or  later  works  through  and  enters  the  bladder.  The  length  of  time  required 
for  this  passage,  in  my  experience,  varies  from  a  few  minutes  to  many  months. 
In  one  instance,  a  patient  regularly  had  a  paroxysm  of  nephritic  colic  on  the 

'  Bull,  de  la  Soo.  Aiiat.  de  Paris,  t.  iii.  p.  90.     1877. 
2  See  Vol.  v.,  page  1075,  supra. 
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same  day  of  the  week  for  several  successive  weeks,  being  without  pain  on 
the  other  days,  until  iinally  his  stone  passed.  In  another  instance,  a  gentle- 
man was  treated  by  a  homoeopathic  physician  for  what  was  called  hernial 
colic  (the  patient  wore  a  truss),  during  an  entire  winter.  Under  the  use  of 
alkaline  diuretics,  an  acid  stone  which  had  been  arrested  during  all  this  time 
at  the  vesical  end  of  the  ureter,  was  voided. 

Both  ureters  may  be  plugged  simultaneously,  sometimes  with  single,  some- 
times with  multiple  calculi.'  The  distressing  symptoms  and  high  mortality 
recorded  for  cases  of  calculous  anuria  are  well  known.  Reliquet''  quotes  Merk- 
len's  statement  that  out  of  fifty  cases  there  were  only  nine  cures.  He  proposes 
as  a  means  of  relief  an  increase  of  the  blood  pressure  by  a  simultaneous  elastic 
constriction  of  both  lower  extremities  with  elastic  bands.  Aided,  seemingly, 
by  this  means,  one. of  the  two  cases  in  which  it  was  tried  ended  in  recovery. 
The  suggestion  is  due  to  Prof.  Bouchard.  The  constriction  may  be  repeated 
daily,  and  the  bandages  may  be  left  in  place  until  difliculty  of  breathing  and 
general  physical  distress  make  their  removal  imperative. 

If,  instead  of  passing  out  or  causing  complete  anuria,  the  calculus  does  not 
absolutely'  occlude  the  ureter,  then  the  urine  trickles  along  side  of  it,  and  it 
ultimately  sets  up  catarrhal  inflammation  in  the  ureter,  and  becomes  a  phos- 
phatic  stone  with  acid  nucleus.  Or  the  calculus  may  form  a  pouch  for  itself, 
a  sort  of  sacculation,  as  in  a  case  shown  by  !N'orman  Moore  to  the  London 
Pathological  Society.^  The  specimen  was  removed  after  death.  The  pouch 
had  become  surrounded  by  a  large  deposit  of  fat,  which  Moore  believed  to  be 
due  to  irritation. 

Total  suppression  due  to  calculus  impacted  in  the  ureter  has  caused  a  num- 
ber of  deaths  in  persons  from  whom  one  kidney  has  been  removed.  So 
positively  has  this  fact  been  observed  that  it  has  been  brought  forward  as 
a  reason  why  nephrectomy  should  not  be  performed.  I  have  personal  knowl- 
edge of  one  death  from  this  cause. 

The  symptoms  of  impacted  stone  in  the  ureter  vary.  There  has  generally 
been  prolonged  nephritic  colic,  without  the  passage  of  the  stone.  There  is 
always,  at  first,  partial  anuria,  complete  if  both  ureters  are  plugged.  More 
or  less  pain  is  felt  about  the  region  of  the  kidney  on  the  affected  side.  There 
is  often  a  dull  pain  in  the  groin,  and  more  or  less  in  the  testicle  of  the  same 
side.  There  may  be  considerable  or  very  little  irritability  of  the  bladder, 
with  some  pus  and  blood  in  the  urine.  Localized  tenderness,  increased  by 
manipulation,  often  marks  the  point  in  the  ureter  at  which  the  stone  lies. 
This  point  is  usually  near  the  upper  or  the  lower  outlet  of  the  tube. 

Treatment. — -When  a  stone  is  stopped  in  a  ureter,  it  is  to  be  presumed 
that  the  methods  employed  for  the  relief  of  renal  colic  have  failed — such 
as  hot  baths,  diluents,  opiates,  diuretics,  electricity,  external  manipulation, 
cups  to  the  loins.  Should  there  be  complete  calculous  anuria,  these  methods 
should  be  persisted  in  with  renewed  energy,  and  Eeliquet's  plan  of  simulta- 
neous elastic  compression  ot  both  lower  extremities  should  be  tried.  Along 
with  this,  Reliquet  recommends  repeated  rectal  injection  of  small  quantities 
of  iced  water.  A  little  pilocarpin  might  be  cautiously  tried  subcutaneously 
ifr^  E^^™)i  to  which  might  be  added  the  copious  use  of  Bethesda  water  or 
light  beer.  Modern  surgery  has  further  placed  at  our  command  more  radical 
measures  which  should  always  be  tried  before  it  is  too  late,  when  a  positive 
diagnosis  can  be  made. 

'  Fatal  case  with  autopsy.     H.  Haehner,  Berlin,  klin.  Wochensohrift,  12  Sept.  1881,  S.  531. 
'  Anuria  calculeuse,  etc.,  Note  hie  h,  la  Soo.  de  Med.  de  Paris,  11  Fev.  1882.     (Extrait  de 
L'Union  MSdicale,  36me  serie,  23  et  25  Mai,  1882.) 
3  Lancet,  March  25,  1882,  p.  482. 
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A  brilliant  innovation  of  modern  surgery  is  nephrolithotomj'  for  calculous 
anuria.  Dr.  Thelen,'  of  Cologne,  has  described  a  succeissful  case,  Barden- 
Jieuer  being  the  operator..,.  Czerny  first  suggested  the  peribrmance  of  nephro- 
lithotomy. H.  Morris^  first  performed  it,  but  not  for  obstruction  ;  his  case 
was  one  of  kidney  stone  without  suppression.^  In  Thelen's  case  the  pati«nt 
had  had  left  suppurative  pyelitis  and  perinephric  abscess.  Through  an  in- 
cision made  into  this  abscess  the  kidney  was  felt  to  be  entirely  atrophied. 
Suddenly,  during  convalescence,  complete  suppression  came  on.  Bardenheuer 
thereupon  exposed  the  other  ureter  in  the  fiank,  found  in  it  a  calculus  as 
large  as  a  bean,  firmly  impacted,  liberated  the  calculus  bj'  a  longitudinal  inci- 
sion, and  sewed  up  the  ureter.  After  temporary  relief,  a  severe  chill  and  high 
temperature  caused  Bardenheuer  to  reopen  the  wound,  cut  the  ureter,  and 
bring  out  its  proximal  end  into  the  wound.  A  month  afterwards  the  patient 
was  doing  well,  urinating  through  the  wound. 

Sometimes  a  stone,  reaching  the  vesical  orifice  of  a  ureter  but  not  entirely 
obstructing  it,  will  grow  by  phosphatic  accretion,  and  finally  find  its  way 
into  the  bladder  by  ulceration,  or  it  may  prolong  itself  into  the  bladder, 
Sometimes  a  vesical  stone  grows  into  the  ureter. 


Prostatic  Stone. 

Two  forms  of  concretion  may  be  encountered  in  the  prostate-  and  its  sinus, 
the  true  prostatic  concretion,  and  urinary  calculus.  The  former  will  receive 
consideration  in  another  article." 

Primary  urinary  calculus  does  not  form  in  the  prostate.  An  acid  nucleus 
■or  fragment  may  lodge  in  the  sinus,  and  for  a  time  increase  as  aii  acid  stone. 
But  sometimes  nuclei  detained  in  the  prostate  grow  by  the  addition  of  layers 
mainly  composed  of  phosphate  of  lime — in  this  way  coming  to  resemble  true 
prostatic  concretions.  There  are  five  methods  by  which  urinary  calculus 
may  form  in  the  prostate. 

1.  A  nucleus  from  the  kidney  may  become  arrested  there  and  grow.    • 

Ebel^  relates  the  case  of  a  boy  who,  at  the  age  of  three,  commenced  to  suffer  from 
urinary  discomfort  and  occasional  attacks  of  retention.  This  persisted  for  six  years, 
until  a  bean- sized  stone  was  removed  from  the  prostatic  sinus  by  a  cutting  operation. 

2.  A  fragment  after  lithotrity  may  behave  in  a  similar  manner. 

3.  A  true  prostatic  concretion,  reaching  a  certain  size,  may  ulcerate  its 
Tvay  into  the  prostatic  sinus  and  continue  to  grow,  a  pure  phosphate-of-lime 
prostatic  calculus,  as  in  Mastin's^  case.  Or  it  may  receive  accretions  of  uri- 
nary salts  and  grow  backward  into  the  bladder,  reaching  considerable  dimen- 
sions— prostatico-vesical  calculus. 

4.  A  vesical  calculus  may  send  a  prolongation  forward  into  the  prostate, 
Tesico-prostatic  calculus. 

5.  An  abscess  in  the  prostate  may  leave  a  pouch  in  which  urine  accumulates, 
decomposes,  and  gives  rise  to  a  calculus.  The  same  thing  may  happen  in 
the  fistulous  tracts  left  by  burrowing  abscesses,  and  after  lithotomy. 

Stones  in  this  region  attain  great  size,  and  may  ulcerate  their  way  out- 
wards into  the  scrotum,  perineum,  or  rectum.     A  large  phosphatic  calculus 

'  Centralblatt  f.  Chir.,  25  Marz,  1882,  S.  185.  2  Lancet,  Oct.  30,  1880,  p.  698. 

^  Up  to  May  23,  1884,  eight  cases  of  pure  nephrolithotomy,  all  told,  had  been  performed  with- 
out one  death.     (Lancet,  May  31,  1884,  p.  983.) 

*  See  article  on  Injuries  and  Diseases  of  the  Bladder  and  Prostate,  infra. 
5  Mag.  f.  d.  ges.  Heilk.,  Bd.  xlviii.  S.  271.     1837. 
«  Medical  News,  August  16,  1884,  p.  175. 
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which  presumably  had  been  carried  by  the  patient  for  fifty  years,  and  had 
made  a  nest  for  itself  in  the  perineum  and  prostate,  was  removed  by  Walton.' 
Its  diameters  were  two  and  a  half  inches  by  one  inch.  Many  other  cases 
will  be  found  included  under  the  head  of  urethral  calculus. 

/Symptoms.— Prostatic  stones,  even  when  very  small,  may  give  rise  to  much 
annoyance ;  yet  the  parts  sometimes  acquire  surprising  tolerance  of  the  foreign 
body,  and  the  calculus  may  be  first  revealed  during  an  autopsy.  I  find  two 
cases  in  which  large  prostatic  calculi  were  perforated  by  a  natural  channel 
for  the  escape  of  urine.  One  of  these  calculi,  removed  by  Kushton  Parker,^ 
weighed  an  ounce  and  a  half.  It  seemed  to  replace  the  prostate,  and  had  a 
central  perforation.  The  other,  observed  by  T.  Sympson,^  had  two  channels 
widely  separated  from  each  other.     It  was  a  vesico-prostatic  calculus. 

The  actual  symptoms  of  prostatic  stone  are  a  varying  amount  of  pain, 
weight,  heat,  dragging,  throbbing  in  the  perineum  and  rectum — possibly 
abscess,  irritability  of  the  bladder,  retention  of  urine,  presence  of  more  or  less 
pus  and  blood  in  the  urine,  erotic  desires  and  a  tendency  to  priajaism — or  there 
may  be  practically  no  symptoms  at  all.  A  searcher  can  generally  be  made 
to  enter  the  bladder  with  ease,  and  diagnosis  is  established  by  the  grating 
sound  and  confirmed  by  rectal  touch. 

Treatment. — If  the  stone  is  small  and  has  recently  lodged  in  the  prostatic 
sinus,  an  effort  should  be  made  to  push  it  back  into  the  bladder  with  a  large, 
blunt,  steel  sound,  or  by  passing  a  hollow  tube  up  to  the  stone,  and  rapidly 
injecting  a  large  amount  of  warm  oil  through  it  while  the  urethra  is  kept 
compressed  about  the  tube.  If  these  means  fail,  an  attempt  may  be  made  to 
crush  the  stone  with  a  small  urethral  lithotrite,  or  to  extract  it  with  the 
long  urethral  forceps  or  a  Thompson's  divulsor,  as  recommended  for  urethral 
calculus.  Failing  in  this,  and  in  all  cases  of  large  stone,  a  perineal  incision 
is  required — in  the  median  line  for  stones  of  moderate  dimensions  ;  lateral  or 
bilateral  incision  for  stones  of  very  large  size. 

Urethral  Calculus. 

It  is  not  probable  that  primary  acid  stone  forms  in  the  urethra.  Secondary 
alkaline  stones  do  originate  there  in  ulcerated  pouches,  behind  tight  stric- 
ture, in  cavities  left  by  abscesses,  and  perhaps  in  dilated  follicles  with  narrow 
mouths.  Commonly,  urethral  stone  forms  upon  a  nucleus  sent  down  from 
above,  a  kidney-stone,  or  a  fragment  left  after  lithotrity.  In  young  chil- 
dren a  kidney-stone  on  its  passage  is  often  arrested  in  the  fossa  navicularis, 
or  at  the  meatus;  in  older  persons,  in  the  more  sensitive  membranous  urethra. 
Here  it  remains  grasped  by  the  muscular  urethral  walls,  and  grows  by  the 
addition,  first  of  uric  acid,  and  afterwards  of  phosphates.  Ulceration  may 
ensue  and  the  stone  find  its  way  out  spontaneously  (Civiale).*  How  long  ure- 
thral stone  may  be  carried  is  uncertain.  In  a  case  recorded  by  Block,*  sucha 
stone  was  extracted  after  a  sojourn  of  twenty-eight  years.  Urethral  stone  may 
be  single  or  multiple  to  any  extent ;  particularly  is  urethral  calculus  multiple 
when  the  floor  of  the  urethra  communicates  with  a  pouch  beneath.  I  have 
encountered  this  condition  once,  extracting  five  phosphatic  stones. 

The  size  which  urethral  calculus  may  reach,  and  other  points  connected 
with  the  subject,  may  be  illustrated  by  briefly  citing  some  curious  cases. 
ZeissP  has  collected  a  number  of  these,  among  them  Wattmann's  case,  that 

'  Trans.  Path.  Soo.  Lond.,  vol.  xiii.  p.  143.    1862.         2  Brit.  Med.  Journ.,  vol.  i.  p.  85.    1878. 
,    3  Ibid.,  vol.  1.  p.  413.     1878.  i  Op.  cit.,  p.  607. 

'  Acta  Acad.  Nat.  Curios.,  torn.  viii.  p.  441.     Norimbergae,  1748. 
«  Ueber  die  Steine  in  der  Harnroehre  des  Mannes.     Stuttgart,  1883. 
VOL.  VI. — 12 
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of  a  man  of  80,  who  passed  in  all  300  stones  by  the  iirethra.  Pulido's  scrotal 
stone,  weighing  23 J  ounces,  taken  out  by  incision  through  the  scrotum;  the 
patient  recovered  with  fistula.  Rathelot's  urethral  stone  of  60  grammes,  re- 
moved by  incision,  fistu-la  remaining.  Grtefe's  scrotal  stone  of  26  ounces, 
which  escaped  spontaneously  while  the  patient  was  making  a  straining  effort. 
Ulecia's  case  of  an  80-gramrae  stone  removed  by  incision.  Civiale's  case  of  the 
old  man  whose  bladder  and  urethra  were  so  full  of  stones  that  no  one  had  the 
patience  to  countthem.  Voillemier's  stone  of  2  ounces  6  drachms,  which  filled 
the  entire  urethra  from  the  meatus  to  the  membranous  portion,  being  com- 
posed of  several  segments.  Camper's  5-ounce  stone  cut  from  the  membranous 
urethra.  Maigrot's  stone  of  nearly  8  ounces,  cut  from  the  membranous  and 
prostatic  urethra  by  the  bilateral  operation,  with  fatal  result.  Da  Luze's 
20J-ounce  scrotal  stone.     Heath's  cystine  stones,  and  many  others  of  interest. 

Vanzetti^  tells  of  a  Russian,  who  at  the  age  of  one  year  passed  a  kidney-stone  which 
became  arrested  in  the  fossa  navicularis,  and  ulcerated  its  way  through  the  floor  of  the 
urethi'a.  In  its  sac,  which  did  not  communicate  with  the  preputial  cavity,  it  grew  for 
eighteen  years,  and  when  removed  consisted  of  one  large  and  many  small  calculi,  weigh- 
ing collectively  224  grammes,  more  than  seven  ounces. 

Bellamy'  removed  two  phosphatic  calculi  weighing  one  ounce,  from  a  sac  beneath 
the  urethra  just  in  front  of  the  scrotum  in  a  man  of  forty.  The  sac  was  incised  and  a 
small  orifice  of  communication  was  found  between  it  and  the  urethra.  The  patient  re- 
covered without  fistula.  Walton'  refers  to  another  such  sub-urethral  sac  connected  with 
the  spongy  portion  of  the  canal.  It  contained  146  calculi,  and  is  now  in  the  jyRjseum 
of  St.  Bartholomew's  Hospital.  Kerr*  gives  another  case,  where  a  similar  sac  was 
found  to  contain  291  calculi,  four  of  which  were  as  large  as  pigeon's  eggs.  This  patient 
was  21  years  old,  and  had  carried  the  sap  from  birth. 

Symptoms. — The  symptoms  of  urethral  calculus  vary  with  the  position  of 
the  stone.  A  very  small  stone  in  the  membranous  urethra  may  cause  partial 
or  entire  retention  of  urine  by  exciting  permanent  spasm  of  the  "cut-off" 
muscles.  I  have  recorded  a  case°  where  retention,  over-distention,  and  over- 
flow ensued  from  this  cause.  Impacted  calculus  at  the  meatus  may  also 
(but  rarely)  cause  retention,  and  calculus  impacted  in  a  tight  stricture  may 
do  the  same.  Otherwise  urethral  stone  causes  irritation,  gleet,  irritability  of 
the  bladder,  tendency  to  erection,  pain  on  erection,  general  inflammatory 
phenomena,  etc.,  more  or  less  intense,  according  to  the  position  and  size  of 
the  stone  and  the  general  condition  of  the  patient.  In  front  of  the  peno- 
scrotal angle,  or  at  any  part  of  the  canal,  if  the  foreign  body  be  large  enough, 
it  may  be  felt  from  the  outside. 

Diagnosis,  in  doubtful  casesj  is  made  by  touching  the  stone  with  a  probe 
or  sound  introduced  through  the  meatus. 

Treatment. — A  urethral  calculus,  when  small  and  round,  may  be  washed 
out  of  the  canal  by  causing  the  patient  to  drink  freely  of  mild,  diluted  drinks, 
or  even  of  gin  or  beer.  The  patient  should  be  instructed  to  hold  his  urine  as 
long  as  possible ;  then  he  should  receive  a  small,  subcutaneous  dose  of  morphinfe 
or  a  dose  of  chloral,  take  a  very  hot  bath,  pass  his  water  freely  in  the  bath, 
and,  when  the  stream  is  under  full  headway,  arrest  it  suddenly  by  compress- 
ing the  urethra,  without  relaxing  the  eftbrt  at  urination,  and"  then  immedi- 
ately allow  the  stream  to  continue  its  flow.  This  sudden  distention  of  the 
urethra  will  often  dislodge  a  small  stone.    If  such  a  small  stone  lies  behind 

1  Bull,  de  la  Soc.  Anat.  de  Par.,  t.  xix.  p.  16.     1844. 

2  Trans.  Clin.  Soo.  Lond.,  vol.  xi.  p.  22.     1878. 

3  Trans.  Path.  Soc.  Lond.,  vol.  xili.  p.  43.  1862. 
*  New  York  Med.  Journal,  vol.  xv.  p.  283.  1872. 
«  Med.  Record,  March  6,  1875. 
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the  bulbo-membranous  junction,  it  is  better  to  push  it  back  with  a  large, 
blunt,  steel  sound  into  the  bladder,  whence  it  may  be  afterwards  washed  out 
through  a  tube  or  crushed.  Or  it  might  be  washed  back  into  the  bladder  by 
injecting  warm  oil  through  an  open  tube  passed  down  to  it.  If  it  can  be 
felt  in  or  anterior  to  the  perineum,  March's'  expedient  may  be  employed. 
This  consists  in  passing  a  very  large  blunt  steel  sound  up  to  the  obstruction, 
and  then,  by  external  manipulations  upon  the  calculus  alone,  to  push  out  at 
the  same  time  both  it  and  the  sound ;  the  latter,  of  course,  maintaining  an 
open  urethra  as  it  goes. 

This  is  very  similar  to  the  expedient  first  suggested  by  Averill,  that  a  large 
eound  should  be  carried  down  to  the  stone,  and,  while  the  patient  made  a 
continued  eifort  to  urinate,  the  sound  should  be  withdrawn  that  the  stone 
might  more  easily  escape  through  the  distended  urethra. 

When  the  stone  is  large,  rough,  angular,  or  lodged  behind  a  constriction, 
these  means  do  not  suffice.  It  must  then  be  extracted  with  forceps,  or  the 
urethra  must  be  incised.  I  have  not  found  the  urethral  lithotrite  of  service, 
but  believe  that  it  might  be  available  in  a  case  of  prostatic  stone.  Leroy 
•d'Etiolles's  scoop,  the  crocodile  forceps,  and  the  long  urethral  forceps,  in  my 
hands  uniformly  scrape,  pinch,  or  tear  the  urethra,  and  I  no  longer  use  them. 

The  best  instrument  in  my  experience  for  extracting  foreign  bodies  from 
the  urethra  has  been  Thompson's  divulsor,  designed  for  splitting  strictures. 
My  first  success^  was  upon  a  physician  in  whose  membranous  urethra  a  rough 
oxalate-of-lime  calculus  had  been  lodged  for  two  months,  causing  repeated 
retention  of  urine,  vesical  distention,  and  overflow.  The  accompanying 
figure  shows  the  stone  in  position  as  it  was  caught  and  extracted.    The  diam- 

Fig.  1198. 


Extraction  of  urethral  calculus  with  Thompson's  divulsor. 

eters  of  this  calculus  were  |  and  -f-^  inch.  The  whalebone  guide  slipped  easily 
past  it,  and  the  tunnelled  divulsor  followed  without  difficulty.  The  blades 
were  separated,  and,  on  being  approximated,  caught  the  stone  and  extracted 
it  with  ease.  I  found  afterwards  that  this  expedient  had  been  previously  re- 
sorted to  with  success  by  Dr.  Westmoreland,*  of  Georgia.  Subsequently  I 
removed^  a  pin  from  the  deep  urethra  of  the  male  with  the  same  instrument, 
and  without  any  difficulty.  A  divulsor  with  one  cross-bar  is  preferable  to 
those  which  have  two. 

•  Trans.  New  York  State  Med.  Soc,  p.  71.     1867. 
«  New  Yoi-k  Med.  Record,  March  6, 1875. 

3  Atlanta  Med.  and  Surg.  Joiirn.,  Oct.  1874,  p.  415. 

*  New  York  Med.  Record,  May  1, 1875. 
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In  trying  to  remove  an  angular  fragment  with  any  instruroent,  there  would 
he  great  risk  of  tearing  the  urethra,  and  in  any  such  case,  or  where  the  stone 
is  quite  large,  a  single,  clean,  free,  longitudinal  incision  of  the  urethra  at  the 
site  of  the  stone  is  probably  better  than  other  methods. 

Such  incisions  heal  rapidly  if  kept  clean,  and  never,  in  my  experience,  yield 
fistulse.  All  that  it  is  necessary  to  do,  even  when  the  cut  is  extensive,  is,  if  the 
urine  be  ammoniacal,  to  inject  a  little  warm  water  through  the  urethra,  letting 
it  pass  out  by  the  fistula  after  each  act  of  urination,  when  the  healing  pro- 
cess is  approaching  its  termination.  If  the  urine  be  normal,  no  such  precaution 
is  usually  necessary.  All  encysted  urethral  stones  require  treatment  by  exter- 
nal incision,  and  the  wound  must  be  handled  afterward  according  to  general 
surgical  principles.  There  is  a  liability  for  fistula  to  remain  in  these  cases- 
when  the  urethra  is  much  thickened  and  chronically  inflamed  at  the  position 
occupied  by  the  stone. 


Preputial  Calculi. 

Sub-preputial  calculi  are  common  in  China.  In  Europe  and  America  they 
are  rare.  Among  15,000  patients  examined  by  Albers,'  in  1835,  only  one  case 
of  preputial  stone  was  found ;  while  Lewin,^  among  36,000  hospital  patients 
examined  during  fifteen  years,  found  only  three  cases.  Kerr,^  on  the  other 
hand,  declares  that  the  affection  is  not  uncommon  in  China,  and  gives  a. 
table  of  18  personal  cases. 

This  malady  is  encountered  at  all  periods  of  life.  Uncleanness  and  a  tight 
prepuce  are  prime  factors  in  its  production. 

The  efficient  causes  are  three :  (1)  calcification  of  smegma ;  (2)  retention  of 
a  small  renal  or  vesical  stone  passed  from  above;  (3)  ammoniacal  degene- 
ration of  urine  retained  within  a  tight  prepuce. 

(1)  Calcified  Smegma. — Every  one  who  has  removed  from  a  child  a  tight,, 
adherent  prepuce,  has  noticed  the  little  white  rolls  of  smegma  imprisoned 
behind  the  corona  glandis.  If  these  miasses  are  retained  long  enough  they 
acquire  considerable  size,  cause  the  prepuce  to  inflame,  and,  finally,  calcify 
more  or  less  completely.  They  may  subsequently  act  as  nuclei  for  the- 
precipitation  of  urinary  salts  out  of  urine  retained  in  the  preputial  cavity. 
Salkowsky  and  Zahn  have  examined  these  concretions,  and  have  found  fat^ 
fatty  acids,  lime  salts  (but  no  uric  or  phosphoric  acid),  epithelium,  choles- 
terine,  and  bacteria. 

(2)  Retention  of  a  Small  Urinary  Stone. — This  occasionally  happens,  but  is 
exceptionally  rare,  because  any  stone  that  can  pass  the  meatus  urinarius  can,, 
as  a  rule,  also  escape  at  the  preputial  orifice.  It  may  lodge,  however,  and 
then  becomes  a  nucleus  for  further  calculous  deposit. 

(3)  Most  common  among  the  causes  of  preputial  stone  is  tightness  of  the 
preputial  orifice  and  consequent  retention  within  its  cavity  of  a  few  drops  of 
urine.  This  residuum  decomposes,  and  deposits  triple-phosphate  crystals  and 
earthy-phosphatic  dust  in  a  magma  of  mucous  colloid,  and  deposits  continue 
from  new  portions  of  urine  until  stones  of  considerable  size  may  be  formed. 

The  composition  of  preputial  calculi  is  ordinarily  a  little  urate  of  ammonium 
and  much  triple  and  earthy  phosphate,  with  a  great  deal  of  mucus,  "they 
are  generally  multiple.  The  least  number  found  in  any  of  Kerr's  cases  was 
two ;  the  greatest  number,  116.    They  are  usually  facetted  and  queerly  fitted 

•  Journ.  der  Chir.  und  Aus;enheilkunde,  Bd.  xxiv.  S.  247.     1836. 

'  Ueter  Prseputialsteine,  Berl.  klin.  Wochensohr.,  Bd.  xvi.  S.  177  und  197.     1879. 

'  New  York  Med.  Journal,  xv.  p.  283. 
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into  each  other  and  about  the  glans  penis,  being  often  laminated  and  concavo- 
convex  in  shape,  sometimes  capping  the  glans  penis,  and  perforated  to  allow 
the  passage  of  urine. 

In  size  these  calculi  vary  from  a  minute  cluster  of  crystals  up  to  concre- 
tions as  large  as  an  egg.  In  one  of  Kerr's  cases  they  weighed  one  ounce  two 
drachms  and  two  scruples,  and  Bardeleben'  refers  to  a  stone  reported  by 
Dumeril,  which  weighed  two  hundred  and  iifty-five  grammes — about  eight 
•ounces.  This  sounds  improbable.  No  reference  is  given,  and  I  have  been 
unable  to  find  the  original  report.  Civiale^  speaks  of  a  young  man  of  twenty, 
with  phimosis,  who,  after  practising  coitus  for  the  first  time,  experienced 
pain  and  a  purulent  discharge.  Civiale  removed  five  stones  as  large  as 
prunes.  These  had  been  felt  by  the  patient,  but  he  had  supposed  that  it 
was  perfectly  natural  to  have  them. 

The  results  of  subpreputial  stone  are  disturbance  in  the  function  of  the  penis, 
.atrophy  of  the  glans,  and  more  or  less  ulceration  and  inflammation  within 
the  preputial  cavity. 

The  symptoms  are  hard  lumps  felt  beneath  the  prepuce,  more  or  less  pain, 
purulent  discharge,  interference  witli  urination  and  coitus,  involuntary  pol- 
lutions— in  some  cases,  finally,  impotence. 

The  treatment  consists  in  ablation  of  the  prepuce  with  the  calculi. 


Umbilical  Calculi. 

Scattered  instances  are  encountered  of  cases  in  which  a  calculus  has  been 
■extracted  or  spontaneously  voided  from  the  umbilical  region,  a  calculus  pre- 
sumably formed  in  a  pervious  urachus,  or  a  kidney-stone  that  has  found  its  way 
out  through  this  sti'ange  channel.    Umbilical  stones  are  generally  phosphatic. 

Among  the  classical  cases  may  be  mentioned  that  of  Boj'er,  who  took 
twelve  calculi  out  of  a  patulous  urachus  in  a  man  of  twenty-six,  and  that  of 
Thomas  Paget,'  of  Leicester,  who  i-emoved,  from  the  patulous  urachus  of  a 
patient,  a  ring-like,  phosphatic  concretion  with  a  hair  for  a  nucleus.  An- 
other case,  in  a  man  of  forty,  is  reported  by  H.  C.  Stewart.^  The  calculus 
is  called  phosphatic,  and  described  as  being  as  largo  as  a  hazel-nut.  H.  T>. 
Vosburg'  reports  the  case  of  a  mechanic  of  fifty,  from  whose  umbilical  region 
a  phosphatic  stone  as  large  as  a  hickory-nut  was  voided.  A  similar  stone 
had  been  passed  by  the  man  in  the  same  way  twenty  years  previously.  These 
records,  and  those  of  J.  Dixon'and  several  others,  generally  make  no  mention 
of  urinary  symptoms.  The  complaint  is  of  local  discomfort,  the  inflamma- 
tory swelling  is  obvious,  and  the  foreign  body  is  palpable.  The  latter  seems 
fully  capable  of  discharging  itself  under  poulticing)  and  recovery  follows. 


Urinary  Calculi  outside  of  the  Urinary  Tract. 

Wherever  urine  may  trickle  through  a  fistulous  track,  secondary  urinary 
calculus  may  form,  composed  of  triple  and  earthy  phosphates,  mixed  often 
with  some  urate  of  ammonium.  Stones  also,  starting  within  the  urethra,  may 
by  ulceration  get  into  the  scrotum,  perineum,  or  elsewhere,  and  increase 
enormously  as  outside  stones.     Civiale'  speaks  of  a  stone  taken  from  the 

>  Lehrbuch  der  Cliirurgie,  7te  Ausgabe,  Bd.  iv.  S.  354.  '  Op.  cit.,  p.  560. 

'  Med.-Chir.  Trans.,  vol.  xxxiii.  p.  294.     (See  J'ig.  1114,  Vol.  V.,  p.  970,  supra.) 

»  Lancet,  vol.  li.  p.  294.     1849. 

'  Lond.  Med.  Repository,  N.  S.,  vol.  i.  p.  291.     1824. 

*  Ibid.  "  '  Op.  oit.,  p.  689. 
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scrotum  of  a  boy  of  eighteen,  which  was  three  inches  long  and  one  inch 
circumference  centrally.  Lippoman'  records  the  case  of  a  man  of  sixty-eigt 
who,  fifteen  years  previously,  had  had  a  scrotal  stone,  weighing  one  hundn 
and  twenty  grammes,  removed  by  incision.  A  fistula  remained.  New  stoi 
formation  occurred,  and  Lippoman  took  out  four  phosphatic  calculi,  weig 
ing  forty  grammes,  as  large  collectively  as  a  goose-egg.  Louis^ '  refers  to  i 
enormous  perineal  stone,  weighing  ten  and  a  half  ounces,  removed  by  M.  c 
Graigneau  from  a  patient  of  fifty-eight,  who  had  been  cut  for  a  stone  at  tl 
age  of  eight,  and  was  known  to  have  carried  his  perineal  stone  more  the 
twenty  years.  In  the  same  article  he  quotes  a  most  remarkable  case  from 
dissertation  by  Denys  de  Launay,  printed  in  1700.  Five  years  after  litho 
omy,  a  large  stone  escaped  spontaneously  from  the  perineum  of  the  patien 
and  was  discovered  in  his  bed.  The  surgeon  who  was  summoned,  it 
related,  then  and  there,  through  the  same  opening,  withdrew  from  the  blai 
der  a  stone  which  weighed  seventeen  ounces. 

Amussat^  records  another  case  of  spontaneous  exit  of  vesical  calculi  i 
front  of  the  scrotum.  The  patient  was  thirty-three  years  old,  and  had  sufter'c 
for  twenty  years  previously  from  urinary  symptoms;  the  stones  had  ulcerate 
their  way  through  the  skin,  and  were  pressed  out  by  the  surgeon.  Thei 
were  two  stones  fitted  together,  collectively  one  by  two  inches  in  diamete 
It  is  narrated  of  this  patient  that,  up  to  a  short  time  before  the  spontaneoi 
exit  of  the  stones,  he  had  urinated  and  performed  the  sexual  act  naturally.  B 
got  well  without  a  fistula.  Alex.  Patterson*  reports  a  case  of  perineal  stor 
following  a  traumatism.  The  patient  removed  an  ounce  with  a  chisel,  an 
the  rest  of  the  stone,  weighing  14|  ounces,  came  away  spontaneously. 

Vaginal  calculus  is  a  similar  instance  of  outside  stone  formation.  Herbe: 
Cole*  describes  two  such  calculi  taken  from  the  vagina  of  a  child  of  eigh 
one  of  which  had  a  button  for  a  nucleus.  The  total  weight  of  these  mixe 
phosphatic  stones  was  four  ounces.  The  floor  of  the  urethra  had  sloughe( 
J.  G.  Wilson,  of  Glasgow,^  speaks  of  a  uterine  calculus,  discovered  an 
removed  during  labor,  and  believed  to  have  been  due  to  vesico-uterine  fistuli 
The  secretary  of  the  Edinburgh  Obstetrical  Society  reports  another  precisel 
similar  case  in  the  same  journal.  In  neither  instance  was  the  fistula  seei 
Old  medical  writings  contain  numerous  references  to  uterine  calculi,  most  ( 
which  are  undoubtedly  examples  of  calcareous  tissue  change.^  I  ha\ 
removed,  by  lithotomy,  a  large  phosphatic  calculus  which  had  collected  i 
the  vagina  of  a  lady  who  had  suffered  from  vesico-vaginal  fistula,  and  wboi 
vulva  had  been  nearly  closed  to  create  a  reservoir  for  the  urine. 

The  cavities  of  abscesses  in  the  pelvis,  perineum,  and  thighs,  which  con 
municate  with  the  bladder,  often  contain  more  or  less  phosphatic  calculov 
material. 

Thus  it  will  be  seen  that  after  lithotomy  leaving  a  fistula,  in  cases  ( 
abscess  or  wound  communicating  with  the  bladder,  or  in  connection  wit 
a  stone  ulcerating  its  way  out,  phosphatic  calculous  material  is  quite  sure  1 
precipitate  in  any  situation  outside  of  the  bladder. 

The  symptoms  of  such  stones  vary  with  their  position  and  size. 

The  treatment  is  removal  and  operative  closure  of  the  vesical  end  of  tt 
fistula,  when  practicable. 

•  Wratschebuyja  Wedomosti,  No.  454,  1881  ;  and  Oentralblatt  f.  Chir.,  23  April,  1881. 
2  M6m.  de  I'Acad.  Roy.  de  Chir.,  t.  iii.  p.  332. 

'  Rev.  de  ThSrap.  Med.-Chir.,  p.  372.     Paris,  1869. 

*  Glasgow  Med.  Journ.,  June,  1884,  p.  409. 

5  Lond.  Med.  Reposit.,  vol.  viii.  p.  109.     1817. 

6  Edinb.  Med.  Journal,  vol.  viii.  p.  92.     1826. 

'  An  interesting  article  by  Louis,  with  ample  references  to  previously  reported  oases  in  tl 
line,  is  found  in  the  Mem.  de  I'Acad.  Roy.  de  Chir.,  t.  ii.  pp.  130-150.     Paris,  1753. 
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Stone  in  the  Bladder. 

The  frequency  of  stone  in  the  bladder,  the  serious  discomfort  which  it  occa- 
sions, and  the  brilliancy  and  success  of  the  various  operations  for  its  removal, 
have  made  it  a  subject  of  great  interest  to  surgeon?.  The  ingenuity  of  man 
has  taxed  itself  to  devise  cunning  instruments,  monuments  of  mechanical 
skill,  and  to  plan  out  bold  operations  for  the  relief  of  this  painful  disorder, 
aud  probably  no  field  in  medicine  or  surgery  has  furnished  a  fairer  harvest 
for  the  quack. 

Position  of  Stone  in  the  Bladder. — A  small  calculus  in  a  healthy  blad- 
der lies  at  the  neck  of  the  organ  when  the  latter  is  empty,  and,  during  dis- 
tention, rests  upon  that  portion  of  the  bladder  which  is  most  dependent. 
The  stone  is  freely  movable,  and  consequently  shifts  its  position  with  the 
varying  posture  of  the  patient.  This  change  of  position  helps  to  explain  the 
symptoms,  relief  during  repose,  aggravation  by  exercise  when  the  foreign 
body  is  rubbed  against  the  bladder's  most  sensitive  portion,  its  neck. 

When  the  prostate  is  much  enlarged,  the  stone  habitually  rests  in  the  bas- 
fond  behind  it,  and  does  not,  in  any  ordinary  position  of  the  patient,  ever 
touch  the  neck  of  the  bladder  except  when  the  bladder  is  empty.  In  this 
way  an  old  man  may  carry  a  small  stone  without  suffering  any  of  the  cus- 
tomary symptoms.  Such  stones  are  frequently  first  detected  by  accident. 
When  the  bladder  is  sacculated,  a  stone  may  lodge  in  one  of  the  pockets. 
Calculi,  indeed,  may  form  in  these  pockets  and  never  leave  them,  thus 
becoming  encysted  stones,  or  the  stone  may  lie  partly  within  and  partly 
without  a  pouch.  A  bilobed  bladder  may  contain  a  stone'  which  may  occupy 
the  cavities  alternately.  A  vesical  tumor  may  fix  the  position  of  a  stone. 
A  calculus  may  form  and  remain  in  an  abscess-cavity  in  the  walls  of  the 
bladder.  A  stone  may  be  adherent  to  an  ulcerated  surface,  or  to  a  tumor,  or 
may  be  -fixed  by  partial  impaction  in  the  orifice  of  a  ureter,  or  of  the  urethra. 

A  stone  may  sometimes  be  retained  by  contraction  of  certain  parts  of  the 
bladder-walls  about  it,  thus  being  held  behind  the  pubis  ox  at  the  fundus, 
there  being  no  true  adhesion. 

Encysted  Calculus. — This  variety  generally  commences  as  a  sacculated  stone, 
which, growing  by  concentric  accretions,  distends  its  pouch  to  its  utmost  capac- 
ity, the  stone  becoming  larger  than  the  mouth  of  the  pouch.  Such  a  stone  may 
become  hour-glass-shaped,  for,  after  it  has  completely  filled  the  pouch,  it 
grows  by  deposit  upon  the  exposed  part  presenting  toward  the  bladder,  and 
thus  growing  becomes  in  shape  like  a  dumb-bell  with  a  narrow  neck.  Such 
stones  cause  obscure  symptoms  and  are  often  difficult  to  remove. 

When  a  stone  in  the  bladder  is  very  large,  its  position  does  not  change.  It 
becomes  oval,  and  perhaps  sends  prolongations  into  the  ureters  and  urethra ; 
the  thickened  and  infiamed  wall  of  the,  bladder  embraces  it  upon  all  sides 
and  the  urine  trickles  away,  thei-e  being  perhaps  true  incontinence.  Sjuch 
stones  may  be  easily  felt  by  the  finger  in  the  rectum. 

Adherent  Calculus. — The  possibility  of  the  adhesion  of  a  calculus  to  the 
vesical  mucous  membrane  has  been  denied.  It  is  certainly  not  as  common 
as  might  be  inferred  from  reading  reports  of  cases  of  lithotomy,  for  it  is  not 
very  exceptional  to  read  that  the  stone  adhered  to  the  bladder  and  was  ex- 
tracted with  considerable  difficulty. 

Undoubtedly  this  hypothesis  is  frequently  suggested  by  difliculty  in  extract- 
ing a  stone,  especially  if  a  rough  side  of  the  stone  happens  to  come  out  cov- 

'  Case  of  Scarenzio,  quoted  by  Gross  (op.  cit.,  p.  190). 
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ered  with  a  blood  clot.  But  adhesion  does  occur  in  two  ways:  (1)  ciystalli 
deposits  form  upon  an  eroded  surface  and  are  entangled  in  long  gi^nulatioi 
and  (2)  the  pressure  of  a  rough  stone  may  so  irritate  the  mucous  membra 
that  granulations  form  and  entangle  themselves  among  the  irregularities 
the  stone. 

T.  Gr.  Morton'  reports  an  operation  for  removal  of  a  phosphatic  calculus 
one  hundred  and  sixty-five  grains,  which  was  firmly  attached  by  a  long  pedii 
to  the  top  of  the  bladder.  All  doubt  about  the  adhesion  of  stones  has  be 
removed  by  evidence  furnished  at  autopsies — such  as  the  following : — 

A  woman''  of  50  died  at  the  Middlesex  Hospital,  England,  of  uterine  and  ovari 
cancer,  having  no  symptoms  of  stone.  A  vesical  calculus  was  found  after  death 
"  flat  scale  or  lamina  about  half  an  inch  in  diameter,  situated  at  the  base  of  the  blad( 
about  an  inch  from  the  opening  of  the  uretiira."  It  reposed  upon  an  ulcerated  ar 
and  minute  shreds  of  tissue  could  be  seen  passing  into  the  concretion  which  v 
composed  mainly  of  phosphate  of  lime  and  crystals  of  oxalate  of  lime.  Mr.  Nui 
reports  an  example  of  adherent  stone,  as  large  as  a  nutmeg,  composed  exteriorly  of  u 
acid  and  phosphates,  and  found  in  a  dead-house  case.  The  stone  was  attached  j 
behind  the  prostate.  Finally,  another  post-mortem  case  is  related  by  F.  Powell.* 
occurred  at  the  Necker  Hospital,  Paris,  and  Civiale  exhibited  the  specimen  to  his  cla 
The  stone  was  phosphatic,  projected  three-quarters  of  an  inch  into  the  bladder,  and  h 
formed  upon  an  ulcer  at  the  base  of  the  bladder,  being  firmly  attached  to  the  muscu 
coat. 

I  have  encountered  adherent  stone  only  once,  and  this  was  a  thin  laj 
mixed  with  granulations  on  the  back  wall  of  a  bladder  in  a  patient  whon 
cut  by  the  median  operation,  and  from  whom  I  extracted  a  small  phospha 
stone.  To  remove  the  adherent  laminated  stone,  I  was  obliged  to  use  cons' 
erable  force,  and  to  scrape  the  mucous  membrane  bare,  removing  both  grar 
lations  and  debris  of  stone.  The  patient  made  a  good,  recovery  und 
injections  acidulated  with  dilute  nitric  acid.  When  a  stone  is  adherent,  t 
symptoms  it  occasions  are  usually  obscure  and  generally  more  like  the  syii 
toms  of  severe  chronic  cystitis  than  like  the  classical  symptoms  of  stone. 

Symptoms  ol  Urinary  Calculus  in  the  Bladder. — There  is  no  sympto; 
no  set  of  symptoms,  absolutely  and  invariably  pathognomonic  of  the  existen 
of  stone  in  the  bladd'er,  except  the  physical  sign  furnished  by  touching 
directly  or  with  an  instrument.  All  so-called  symptoms  may  be  prese 
without  stone.  On  the  other  hand,  there  is  no  ordinary  symptom  of  calcul 
which  may  not  be  absent  in  a  given  case,  and  perhaps  all  of  them  may  fa 
and  the  stone  elude  even  a  skilled  searcher. 

A  certain  grouping  of  symptoms,  however,  is  very  suggestive  of  f 
presence  of  stone.     These  symptoms  are : — 

1.  Frequency  of   urination,  greater  by  day  than  by  night,  aggravated.  1 
exercise,  especially  by  jolting,  and  sometimes  amounting  to  incontinence 
children,  or  even  in  an  old  patient  with  a  large  stone,  or  when  a  portion 
the  stone  grows  into  the  urethral  orifice. 

2.  Hsematuria,  especially  after  exercise. 

3.  Sudden  stoppage  of  the  full  stream  of  ul'ine,  attended  by  pain  and 
desire  to  strain. 

4.  Pain,  sometimes  referred  to  the  rectum  or  perineum,  more  often  to  t' 
meatus  urinarius,  or,  especially  in  the  adult,  to  a  point  on  the  under  surfa 
of  the  urethra,  about  three-quarters  of  an  inch  from  the  meatus. 

1  Penna.  Hosp.  Reports,  p.  49.     1869. 

2  Van  der  Byl,  Trans.  Path.  Soo.  Lond.,  vol.  Ix.  p.  296.     18.')7-1858. 

3  Med.  Times  and  Gaz.,  vol.  Ix.  p.  579.     1854.  ■'  Ibid.,  vol.  ixi  p.  528.     1854. 
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5.  A  tendency  to  pull  at  the  end  of  the  penis,  especially  in  children  and 
young  adults,  a  habit  which  leads  to  permanent  elongation  of  the  prepuce  in 
the  former,  and  to  masturbation  in  the  latter. 

6.  Pus  or  stringy  mucus  in  the  urine. 

7.  Intense  straining  with  severe  pain  during  and  after  each  act  of  urination, 
a  pain  often  of  agonizing  intensity.  These  paroxysms  exhaust  the  patient's 
strength,  and  during  them  he  resembles  a  woman  in  the  third  stage  of  labor. 
In  children,  prolapse  of  the  rectum  is  a  common  result  of  this  straining,  with 
fecal  evacuations  during  the  paroxysms,  while  adults  complain  of  hemorrhoids, 

•  pass  blood  by  the  rectum,  and  during  the  paroxysms  suffer  from  unavoidable 
escape  of  intestinal  flatus,  and  often  of  feces.  The  paroxysms  vary  in 
intensity  and  duration. 

8.  Reflex  pains  in  the  back,  testicle,  thigh,  and  not  uncommonly  in  the 
sole  of  the  foot  (pododynia). 

9.  Priapism  with,  or  moi'e  often  without,  sexual  desire. 

10.  All  the  symptoms  of  chronic  catarrh  of  the  bladder,  especially  in  the 
case  of  secondary  (phosphatic)  calculi. 

Should  several  of  these  symptoms  coincide  in  a  given  case,  a  suspicion  of 
calculus  is  justified,  but  they  may  all  occur  when  there  is  no  stone,  and  stone 
may  be  in  the  bladder  without  furnishing  any  of  these  symptoms,  while 
nothing  is  moi'e  common  in  old  men  than  for  the  presence  of  stone  to  be 
masked  by  the  ordinary  symptoms  of  catarrhal  cystitis  accompanying 
enlarged  pi'ostate. 

Young  people,  as  a  rule,  suffer  more  from  stone  than  old  ones.  Their 
symptoms  are  generally  more  obvious,  and  an  error  of  diagnosis  from  lack  of 
symptoms  is  not  likely  to  occur.     With  adults  this  is  not  always  the  case. 

I  extracted  by  lithotrity  a  calculus  larger  than  a  pea  from  a  gentleman 
who  had  passed  it  into  his  bladder  during  an  attack  of  nephritic  colic  two 
months  previously,  and  had  not  been  inconvenienced  by  it  in  any  way  until 
a  few  days  before  applying  to  me.  In  many  instances  I  have  removed 
primary  smooth  stones  of  considerable  size  where  the  patients  have  been  posi- 
tive that  their  symptoms  only  dated  back  a  year  or  more,  while  a  careful 
cross-questioning  has  been  able  to  place  the  date  of  origin  of  the  stone  a 
number  of  years  before,  at  some  well-remembered  attack  of  marked  nephritic 
colic  not  followed  by  an  escape  of  stone  from  the  urethra. 

In  one  case  a  gentleman  applied  to  rae  for  relief  from  slight  irritability  of  the  bladder, 
of  recent  occurrence.  His  urine  was  heavy,  contained  crystals  of  uric  acid,  and  a 
few  pus-cells.  An  alkaline  diluent  was  ordered,  and  he  was  relieved  and  believed  him- 
self well.  After  many  months  frequency  of  urination  recurred,  and  then  a  search 
revealed  the  fact  that  the  bladder  was  full  of  small  calculi.  I  washed  out  six  of  these, 
as  large  as  peas,  through  a  Bigelow  tube  in  my  office,  and  felt  many  more  larger  ones 
rattling  against  it.  This  manoeuvre  so  relieved  the  patient  that  he  pronounced  himself 
well,  and  declined  to  submit  to  further  instrumentation,  and  this  in  spite  of  my  strono-est 
assertions  that  the  bladder  still  contained  stone.  He  simply  declined  to  believe  it, 
although  I  had  felt  them  and  made  him  hear  the  sound. 

A  youth  of  about  18,  with  a  congenitally  long,  tight  prepuce,  intensely  nervous,  and 
a  masturbator,  applied  to  me,  complaining  that  he  passed  water  too  often,  and  was  obliged 
to  pull  upon  the  penis  and  scratch  the  under  surface  of  the  urethra  and  the  perineum 
during  and  after  the  act  of  urination,  and  to  practise  masturbation.  He  had  no  pain, 
no  tenesmus,  nor  other  symptom.  The  urine  was  not  perfectly  clear,  but  was  no  more 
purulent  than  might  be  expected  in  one  who  habitually  urinated  too  often.  As  a  first 
and  necessary  step  in  the  case,  I  suggested  circumcision.  This  was  done,  but  no 
improvement  followed.  The  patient  was  then  searched,  and  a  stone  over  an  inch  in 
diameter  found  and  removed. 
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ITo  old  man  with  prostatic  hypertrophy  and  catarrhal  disease  of  the  bladder 
hould  be  allowed  to  go  unsearched  for  stone,  whether  he  has  the  so-called 
ymptoms  of  stone  or  not.  In  such  cases  there  is  very  often  no  symptom 
iresent  which  could  not  be  accounted  for  equally  well  by  the  catarrh  of  the 
iladder  and  the  prostatic  hypertrophy.  But  in  these  cases,  when  stone  is- 
ound,  its  removal  greatly  comforts  the  patient,  although  it  may  not  abso- 
utely  cure  him.  But  to  return  to  a  specific  consideration  of  the  separate 
ymptoms,  any  of  which  may  be  caused  by  stone,  and  the  association  of 
I'hich  is  nearly  pathognomonic. 

1.  Frequency  of  Urination  more  marked  hy  Day. — This  symptom  is  quite, 
onstant — except  in  the  case  of  old  men  with  prostatic  enlargement.  The 
atter  almost  uniformly  causes  nocturnal  frequency  of  urination,  and  the 
n'esence  of  one  or  more  small  stones  in  the  residual  urine  may  not  modify 
his  symptom.  Such  a  patient  will  urinate  more  often  by  night  than  by 
[ay,  except  during  occasional  exacerbations  of  the  cystitis — "attacks  of  the 
tone" — when  the'intervals  by  day  will  probably  be  shorter  than  they  are  by 
iia;ht.     The  stone  in  these  patients  never  touches  the  neck  of  the  bladder. 

"This  rule  does  not  hold  good  when  in  cases  of  enlarged  prostate  there  is 
10  residual  urine,  nor  in  any  case  where  the  stone  is  large.  Here  the  diurnal 
requency  of  urination  is  more  marked.  A  reason  for  this  is  not  far  to  seek.. 
tVhen  there  is  no  bas-fond  behind  the  prostate,  the  floor  of  the  bladder  is 
ibout  on  a  level  with  its  neck,  and,  when  the  patient  is  erect  and  moving 
ibout,  the  stone  rolls  against  the  neck  of  the  bladder  and  irritates  this  sensi- 
ive  part.  During  urination,  also,  the  stone  is  driven  against  the  vesical 
)rifice,  and  the  tenesmus  after  urination — a  blind  efl:brt  on  the  part  of  nature 
o  get  rid  of  the  cause  of  annoyance — mercilessly  grinds  the  stone  against  the 
nost  tender  part  of  the  bladder.  This  is  especially  the  case  in  young- 
ihildren. 

An  irritation,  even  a  cystitis,  about  the  neck  of  the  bladder,  is  in  this  way 
produced,  and  is  mechanically  aggravated  bj'  the  movements  of  the  stone 
hiring  the  day,  while  rest  at  night  gives  the  tender  vesical  orifice  a  certain 
•espite. 

Considerable  cystitis,  even  an  ulcer,'  may  exist  at  the  fundus  of  the  bladder 
vith  no  frequency  of  urination  to  announce  its  presence ;  but  not  so  if  the 
nflammation  involves  the  neck  of  the  bladder.  In  the  latter  case,  urination 
s  invariably  too  frequent,  and  especially  so  by  day  while  the  patient  is  con- 
scious of  his  sensations,  and  more  particularly  if  he  be  moving  about.  With 
m  enlarged  prostate,  residual  urine,  and  a  bas-fond  behind  the  prostate  in 
which  the  stone  reposes,  exercise  does  not  rub  the  stone,  if  it  be  small, 
igainst  the  neck  of  the  bladder,  and  urination  does  not  raise  it  high  enough  to 
touch  the  neck  of  the  bladder  at  all ;  consequently^  the  old  man  may  continue, 
j,s  is  the  wont  of  prostatic  patients,  to  urinate  too  often  by  night,  not  being 
much  annoyed  by  day  except  during  the  paroxysms  of  aggravation  of  the 
systitis,  when  the  inflammation  spreads  to  the  vesical  neck.  Then  the  patient 
has  "  an  attack  of  the  stone."  It  is  obvious  why  in  irritability  of  the  bladder 
'neuralgia),  ordinary  cystitis  complicating  stricture  of  the  urethra,  acute 
prostatic  disease,  etc.,  urination  should  be  more  frequent  by  day  than  by 
night,  although  the  patient  has  no  stone;  for  in  these  cases  the  neck  of  the 
bladder  is  in  a  state  of  irritation,  and  the  patient  while  awake  is  more  con- 
scious of  this  irritation  than  during  sleep. 

2.  Hcematima,  as  a  symptom  of"  stone  in  the  bladder,  is  traumatic  in  its 
origin.  It  arises  from  the  direct  mechanical  injury  done  to  the  gorged 
vessels  near  the  neck  of  the  bladder  by  the  stone,  or,  exceptionally,  from  the 

1  See  T.  H.  Banlett's  case.     Lancet,  Feb.  5,  1876,  p.  210. 
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intensity  of  the  cystitis  alone.  Hence  it  is  valuable  as  an  early  diagnostic 
^iixn  of  stone,  and  is  generally  noticed  after  exercise.  It  is  rarely  asbsent 
in  children,  frequently  lacking  in  old  men.  In  doubtful  cases  it  may  be 
recognized  by  the  smoky  tint  of  the  urine,  or  even  the  microscope  may 
be  required.  Hnematuria  is  so  common  that  it  has  no  value  as  a  symptom, 
except  when  combined  with  others. 

3.  Sudden  stoppage  of  the  stream  durivg  urination  is  caused  by  the  action  of 
the  stone  as  a  ball-valve,  the  urine  carrying  it  into  the  vesical  orifice  of  the 
urethra.  Children  commonlj^  present  this  symptom,  while  old  men  frequently 
escape  for  the  reasons  given  above.  Conversely,  the  symptom  occurs  some- 
lime5  in  cases  of  pedunculated  prostatic  tumor,  and  in  cases  of  irritability 
and  spasm  of  the  cut-off  muscles  of  the  deep  urethra,  the  cause  of  the  spasm 
being  generally  reflex,  and  due  to  some  disturbance  of  the  prostate,  bladder, 
or  kidneys,  or  possibly  sometimes  to  a  stricture  of  the  pendulous  urethra. 
Occasionally  the  obstacle  to  urination  is  so  great  that  the  patient  has  to  assume 
some  unusual  position  in  order  to  urinate  at  all.  Eve,  of  JSTashville,  lithoto- 
mized  a  patient  who  for  two  years  before  his  operation  had  had  to  lie  down 
when  he  wanted  to  urinate,  and  with  a  finger  in  the  rectum  push  the  stones 
in  his  bladder  well  up  before  the  flow  would  start.  One  hundred  and  seven- 
teen calculi  were  removed  from  this  patient  by  the  cutting  operation. 

4.  Pain  in  the  bladder  and  penis  is  common  with  stone,  especially  in  chil- 
dren ;  old  men  may  have  little  or  none.  When  present,  the  pain  is  certainly 
aggravated  by  exercise.     Encysted  stones  may  cause  but  little  pain. 

5.  The  pain  referred  to  the  end  of  the  penis  is  nearly  as  common  in  adults 
and  old  people  with  chronic  cystitis  without  stone,  as  in  those  who  have  it. 
It  is  more  intense  with  stone,  and  more  often  follows  than  precedes  or  attends 
urination.  In  young  people,  this  pain,  with  tendency  to  pidl  upon  the  penis, 
is  nearly  pathognomonic  of  stone. 

6.  Pus  in  the  urine  is  more  often  due  to  other  causes  than  to  stone. 

7.  Vesical  tenesmus,  very  intense  in  children,  and  in  adults  and  old  men 
during  an  "  attack  of  the  stone,"  is  far  from  being  confined  to  patients  with 
calculous  disease.  It  exists  in  many  conditions  of  cystitis,  from  whatever 
cause,  while  its  absence  in  the  old  maia  with  a  small  stone  does  not  save  him 
from  the  suspicion  of  having  calculus,  or  excuse  the  surgeon  for  neglecting 
to  search. 

8.  Distant  reflex  pains  occur  with  stone,  pains  seemingly  having  no  direct 
relation  with  the  nerves  supplying  the  bladder.  Hunter's^  well-known  case 
of  the 'father  of  Lord  Cavendish  is  in  point,  where  a  pain  in  the  left  arm 
existed  as  a  reflex  symptom  of  stone  in  the  bladder. 

Pains  in  the  back,  loins,  stomach,  or  thighs,  may  be  due  to  vesical  cal- 
culus and  relieved  by  its  extraction.  Pododjaiia  or  podalgia,  pain  in  the 
foot,  is  often  a  reflex  symptom  of  irritation  near  the  neck  of  the  bladder  or 
in  the  prostate,  and  may  be  associated  with  stone.  It  is  very  rare  in  young 
persons,  quite  common  in  old  men,  but  more  often  absent  than  present  in  a 
ease  of  stone  at  any  age.  It  is  a  pain  in  the  foot,  usually  the  sole,  generally 
occupying  one  of  the  phalanges  or  the  ball  of  the  great  toe.  This  pain  may 
be  a  sharp  sensation,  a  feeling  of  burning,  or  one  of  intense  coldness.  When 
due  to  stone  it  disappears  with  the  extraction  of  the  stone,  but  it  may  exist 
as  a  symptom  of  vesical,  prostatic,  or  urethral  disease,  or  may  be  due  to  gout 
or  to  alcoholic  excess  when  the  bladder  is  quite  sound.  T.  B.  Curtis^  has  col- 
lected a  number  of  interesting  examples  of  this  peculiar  reflex  pain,  among 
them  Pitha's  own  severe  attack  of  cystalgia,  which  induced  that  distinguished. 

•  Hunter's  Works,  Palmer's  edition,  vol.  i.  p.  321. 
'  Boston  Med.  and  Surg.  Journ.,  April  7,  1881,  p.  316. 
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urinary  specialist  to  cause  himself  to  be  sounded  for  stone  no  less  than  fi 
timeswith  negative  result.  Curtis  also  quotes  Pitha's  account  of  Dr.  Reis< 
who,  while  suffering  with  stone,  had  a  sensation  as  though  his  left  foot^  w( 
placed  upon  a  red-hot  plate.  The  size  of  the  hot  spot  diminished  as  the  sto 
grew  smaller  at  each  sitting  of  lithotrity.  Finally  only  a  small  point  : 
mained.  Pitha  believed  that  he  had  removed  every  fragment.  Search  fou 
nothing,  but  the  pododynia  persisted  and  the  patient  declared  that  a  smi 
fragment  of  stone  certainly  remained.  Further  search  discovered  this  fn 
ment.  It  was  removed,  and  the  pain  in  the  foot  departed.  Marshall  Hall 
case  of  spasm  of  the  sphincter  ani  is  well  known,  and  a  very  instructive  cs 
is  referred  to  by  Gross,'  as  observed  by  John  Duncan,  of  Scotland — that  of 
five-year  old  boy  with  epilepsy  of  two  years'  duration,  due  to  stone  and  ceasii 
permanently  a  fortnight  after  successful  lithotomy. 

9.  Priapism. — This,  like  nearly  all  other  symptoms  of  stone,  is  more  coi 
mon  in  infants  and  young  persons  than  in  the  adult  or  aged.  It  is  n 
induced  by  or  attended  with  sexual  emotions  in  the  adult,  as  a  rule.  A  bi 
having  the  erection  at  first  mechanically,  may  afterwards  by  association  ha 
sexual  inclinations  with  his  erections,  and  may  become  confirmed  in  a  habit 
masturbation.  The  erection  is  undoubtedly  due  to  a  turgescence  of  the  vess( 
in  the  prostatic  sious  and  about  the  neck  of  the  bladder,  and  is  irritative 
character. 

'    Yet  occasionally  erotic  desires  may  occur  as  a  symptom  of  stone  late 
life.     Such  a  case  is  recorded  in  a  man  of  85  by  Bouvier.^  " 

10.  Symptoms  of  Chronic  Vesical  Catarrh.— The  infant  or  j'oung  pers( 
■does  not  very  often  have  this  symptom  of  stone  in  the  bladder,  while  in  i 
old  man  it  may  be  absolutel^'^  the  only  evidence  of  the  existence  of  stone. 

Diagnosis  of  Stone. — The  subjective  "symptoms  of  stone  are  only  sugg* 
live;  no  positive  diagnosis  can  be  made  without  the  aid  of  physical  mear 
'The  most  common  of  these  is  sounding. 

Many  devices  have  been  resorted  to  to  improve  this  manoeuvre,  such  as  tl 
use  of  a  peculiar  polish  upon  the  metal  sound,  that  it  may  show  a  scratch,  • 
the  addition  of  a  sounding,board  to  the  searcher,  or  the  attachment  of  a  tul 
to  connect  the  searcher  with  the  surgeon's  ear,  or  the  adaptation  of  a  micr 
phone  to  intensify  the  sound. 

These  appliances  are  certainly  not  surgical.  If  the  surgeon's  hand  is  not  de 
-cate  enough  to  detect  the  contact  of  his  searcher  with  a  stone  without  the  aid 
hearing,  it  will  be  wiser  for  him  not  to  attempt  to  deal  further  with  the'surge: 
-of  the  bladder.  There  is  not  generally  any  difliculty  in  hearing  the  sound  oi 
■Btone  as  it  is  struck,  if  the  bladder  contains  some  fluid,  so  that  the  end  of  t] 
searcher  may  be  freely  rotated  and  a  little  force  be  given  to  the  stroke.  Th 
sound  aids  the  touch  and  helps  the  surgeon  to  differentiate  between  a  ha 
and  soft  stone ;  but  the  sound  is  very  inferior  to  the  sensation  imparted 
the  fingers  through  the  searcher  when  it  touches  calculous  material. 

The  difficulty  in  finding  stone  is  not  to  recognize  it  when  it  is  touched,  b 
to  touch  it  at  all,  if  the  bladder  is  capacious  ;  for  it  may  elude  all  search  whi 
the  bladder  is  full,  and  may  be  covered  by  the  loose  folds  of  the  viscus  ai 
out  of  reach  when  the  bladder  is  empty. 

On  one  occasion,  I  was  called  to  decide,  in  the  case  of  an  old  man  with  a  capacioi 
atonied  bladder,  whether  stone  was  present  or  not.  A  prolonged  search  proved  neg 
live,  and  the  decision  stood  against  the  probability  of  calculus.     As  the  bladder  h 

'  According  to  my  observation,  the  left  foot  is  generally  the  one  to  suffer. 

'  Diseases  of  the  Nervous  System,  p.  339.     London,  1841. 

■■"  Urinary  Organs,  3d  edition,  p.  197.     1876. 

4  Bull,  de  I'Acad.  de  M^d.,  t.  ii.  p.  815.     Paris,  1837-8. 
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been  injected  with  water,  however,  I  asked  the  patient  to  stand  up  while  I  drew  off  the 
fluid  throuo-h  a  soft  catheter.  This-he  did,  and  as  the  last  drops  were  coming  away  I 
recoo-nized  the  gritty  feel  of  a  small  stone  against  the  soft  catheter,  and  verified  the  fact 
after"  the  bladder  was  empty  by  pushing  tlie  catheter  back  and  forth  several  times. 
Lithotrity  promptly  relieved  the  patient. 

The  Bigelow  washing  bottle  and  small  tube  would  decide  a  case  like  this 

at  once. 

Only  two  instruments  are  essential  to  discover  a  movable  stone  in  the 
bladder — a  searcher,  and  a  washing  bottle  and  metallic  tube.  In  many 
instances,  no  especial  form  of  instrument  is  necessary,  and  anything  thrust  into 
the  bladder — a  catheter,  hard  or  soft,  a  common  steel  sound,  or  a  lithoti'ite — 
strikes  against  the  foreign  body  and  reveals  its  presence  even  to  the  unskilled 
touch.  Sometimes  such  instruments  fail.  A  lithotrite  is  too  heavy  for  deli- 
cate handling  if  the  stone  is  small.  A  soft  instrument  cannot  be  directed 
over  the  various  surfaces  of  the  bladder.  An  instrument  with  a  long  curve 
has  so  wide  a  sweep  that  it  cannot  be  manipulated  at  all  except  in  a  bladder 
full  of  water,  and  even  then  it  is  a  physical  impossibility  to  bring  its  tip  into 
contact  with  the  bas-f ond,  jnst  behind  an  enlarged  prostate,  the  very  seat  of 
election  for  small  stones  in  old -men. 

An  instrument  with  a  flat  handle  like  that  of  the  ordinary  sound  is  not  a 
good  searcher,  because  it  cannot  be  evenly  and  lightly  rotated.  A  good 
searcher  must  be  very  light,  composed  of  metal,  and  hollow,  that  urine 
may  be  withdrawn  or  water  injected  during  the  search  without-  removing 
the  instrument ;  it  should  have  a  slight  bulb  at  its  tip,  and  a  cylindrical, 
corrugated  handle,  easy  to  grasp  and  to  rotate.  Probably  the  best  instrument 
of  this  sort  which  has  yet  been  devised,  is  Thompson's  searcher. 

Fig.  1199. 
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Thompson's  searcher  for  vesical  calculus. 

This  is  usually  made  of  white  metal,  graduated  in  inches,  and  furnished 
with  a  movable  collar  for  roughly  measuring  the  diameter  of  the  stone.  The 
common  size  for  the  adult  is  about  15  of  the  French  scale,  for  the  infant 
about  8. 

To  sound  for  stone,  the  patient  is  placed  upon  a  table  or  iirm  couch,  lying 
upon  his  back  with  the  shoulders  low,  and  the  pelvis  raised  upon  a  hair 
cushion  or  otljer  solid  support  so  that  it  may  be  several  inches  higher  than 
the  shoulders.  The  thighs  and  legs  are  extended  and  lie  flat.  The  bladder 
should,  when  possible,  contain  about  three  ounces  of  liquid.  Special  chairs 
and  tables  for  sounding  have  been  devised ;  upon  them  the  patient  is  strapped 
and  the  pelvis  raised  or  lowered  at  will.  Like  the  microphone  and  sounding 
board,  these  devices  are  more  impressive  than  useful.  The  surgeon  may  prefer 
to  have  the  thighs  and  legs  flexed  so  as  to  relax  the  abdominal  walls.  This  is  a 
matter  of  indifference  except  when  it  is  desired  to  explore  the  roof  of  the  blad- 
der with  the  tip  of  the  sound.  In  such  case  relaxed  abdominal  walls  allow 
pressure  over  the  bladder  to  bring  all  parts  of  the  roof  of  the  viscus  within 
reach  of  the  tip  of  the  instrument.  Most  male  adults  can  be  searched  as  well 
without  an  anaesthetic  as  with  it.  With  women  and  children  anesthesia  is 
always  appropriate,  in  the  former  for  reasons  of  delicacy,  in  the  latter  to 
restrain  spasmodic  ejection  of  the  urine,  and  tc  insure  quiet  manipulation, 
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lichis  essential  to  all  accurate  searching.^  In  any  case  when  pain  is  great, 
B  bladder  vei'y  irritable,  or  the  patient  nervous — and  particularly  for  a 
;ond  search  after  one  negative  exploration — it  is  wiser  to  use  ether  than  to 
ik  failure  without  it. 

If  the  stone  is  movable  and  the  bladder  contains  fluid,  when  the  pelvis  is 
Lsed  higher  than  the  shoulders,  the  stone  will  roll  away  from  the  tender 
ck  of  the  bladder  and  rest  at  the  fundus  behind  the  trigone,  where  it  is 
3st  easily  found. 

The  surgeon,  standing  at  the  patient's  right  side,  introduces  the  searcher 
ntly,  making  its  heel  slide  along  the  membranous  urethra  and  the  floor  of 
e  prostatic  sinus,  and  aiding  its  passage  through  these  segments  of  the 
ethra  by  pressing  the  skin  over  the  pubes  towai-ds  the  feet,  with  the  left 
nd,  so  as  to  relax  the  suspensory  ligament  of  the  penis.  In  some  cases  the 
lole  search  is  made  less  painful  by  keeping  the  ligament  go  relaxed  through 
e  entire  sitting.    When  the  heel  of  the  searcher  enters  the  bladder  it  should 

carried  gently  down  the  inclined  plane  formed  by  the  base  of  the  bladder 
itil  it  is  arrested.  Most  often  the  stone  will  be  struck  at  this  point.  If 
t,  then  the  toe  of  the  searcher  should  be  gently  rotated  as  far  as  it  will  go, 
st  toward  one  and  then  toward  the  other  side  of  the  bladder,  l^ext,  the 
ircher  is  drawn  forward,  well  inclined  toward  one  side,  and  by  I'otating  the 
lindrical  handle,  gentle  taps  are  given  to  the  wall  of  the  bladder,  along  the 
tire  side  as  far  forward  as  the  instrument  can  be  drawn.  It  is  then  slid 
ck  to  the  fundus  along  the  course  it  has  just  traversed.  This  double  pass- 
e  is  repeated  on  the  other  side  of  the  bladder.  Ifext,  the  beak  of  the  sound 
reversed,  and  the  whole  floor  of  the  bladder  is  swept  by  to-and-fro  lateral 
Dtions  of  its  tip,  as  it  is  brought  forward  to  the  vesical  neck  and  carried 
ck  again  to  the  fundus. 

If  the  result  is  negative,  some  water  may  be  drawn  ofi:'  and  the  search  re- 
ated,  or,  an  expedient  which  I  have  found  of  great  value,  the  patient  may 

asked  to  stand  erect  with  the  searcher  still  in  his  bladder,  and  the  urine 
a.y  be  drawn  off  through  the  searcher  while  he  is  standing,  leaning  forward 
ion  a  chair  for  support.  As  the  urine  flows  away,  the  fceak  of  the  sound 
ould  be  held  quite  near  the  neck  of  the  bladder,  and  rotated  from  side  to 
le  until  every  drop  of  urine  has  passed.  It  is  diflicult  for  even  a  minute 
5ne  to  escape  detection  by  this  method. 

Should  a  stone  be  touched,  the  bulbous  tip  of  the  searcher  passed  over  its 
rface  will  indicate  ^^•hether  it  is  rough  or  smooth.  The  character  of  the 
.ck  produced  by  tapping  the  stone  gives  a  clue  to  its  composition,  a  dull, 
iv-pitched  sound  indicating  a  soft  phosphatic  stone,  while  a  clear,  high- 
tched  click  indicates  uric  acid  or  oxalate  of  lime. 
If,  when  the  patient  is  quiet,  the  sound  strikes  a  stone  in  being  rotated  first 

one  side  and  then  to  the  other,  it  is  probable  that  two  stoiies  are  present, 
itter  evidence  as  to  the  composition  of  the  stone  is  furnished  by  the  condi- 
)n  of  the  urine  and  the  crystals  it  contains,  than  by  the  nature  of  the  click. 
lus,  if  crystals  of  oxalate  of  lime,  uric  acid,  cystine,  or  triple  phosphates 
ound  in  the  urine,  it  is  fair  to  presume  that  at  least  the  last  coatings  of 
e  stone  are  composed  of  similar  crystals. 

Another  point  in  the  diagnosis  of  stone  is  its  size.  This  may  be  approxi- 
itely  ascertauied  as  follows :  The  searcher  is  pushed  to  the  back  wall  ot 
e  bladder,- and  then  gently  brought  forward,  tapping  the  vesical  wall  on 
eside  upon  which  the  stone  lies  until  the  latter  is  touched.  ISTow  the 
ding  collar  on  the  shaft  of  the  instrument  is  pushed  down  to  the  meatus. 

The  injection  of  a  four-per-oent.  solution  of  the  hydrochlorate  of  cocaine  In  some  cases  makes 
i  use  of  ether  unnecessary. 
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and  the  tappings  on  the  surface  of  the  stone  are  continued  as  the  searcher  is 
withdrawn,  until  a  certain  tap  clears  the  stone  and  strikes  the  bladder  in 
front  of  it.  The  graduations  on  the  shaft  of  the  searcher,  between  the  sliding 
collar  and  the  meatus,  mark  approximatively  one  diameter  of  the  stone.  The 
actual  diameter  is  best  ascertained  with  a  small  lithotrite,  and  multiple  stones 
are  best  demonstrated  by  seizing  one  of  them  quite  firmly  in  the  jaws  of  the 
lithotrite,  and  using  this  as  a  searcher  to  strike  one  or  more  stones  on  either 
side. 

The  size  of  a  stone  may  often  be  estimated  by  passing  one  or  two  fingers 
into  the  rectum  and  feeling  the  stone  between  the  finger  and  the  searcher, 
or,  in  a  thin  person  with  a  large  stone  and  small  prostate,  by  bi-manual  pal- 
pation, one  or  two  fingers  in  the  rectum,  while  the  other  hand  pushes  down 
the  abdominal  wall  over  the  bladder.  With  large  prostate  and  deep  bas-fond, 
a  finger  in  the  rectum  will  sometimes  elevate  a  small  stone  within  the  reach 
of  the  searcher. 

.  A  stone  may  still  escape  detection  by  being  encysted  or  situated  in  a  hernial 
pouch,  or  behind  an  hour-glass  contraction,  or  wrapped  up  in  a  blood-clot,  or 
in  a  mass  of  mucus  so  as  to  yield  no  sound  or  sensation  of  hardness  to  the 
searcher. 

In  cases  of  grave  doubt,  the  bladder  may  be  examined  with  straight  and 
long  curved  sounds  as  well  as  with  the  searcher,  and  by  lifting  the  floor  and 
depressing  the  roof  of  the  bladder  so  as  to  bring  the  point  of  an  instrument 
into  contact  with  every  part  of  its  wall.  The  lithotrite  also  would  be  of  ser- 
vice in  finding  a  stone  enveloped  in  blood  or  mucus,  as  would  extreme  disten- 
tion of  the  bladder  with  warm  water,  and  a  change  of  position  to  throw  a 
stone  out  of  a  large  pouch  or  double  bladder,  if  there  should  be  any  reason 
to  believe  this  condition  to  exist.  Furneaux  Jordan,'  in  one  case  of  tight 
stricture,  sounded  with  an  acupuncture  needle  through  the  perineum,  and 
struck  a  stone. 

But  all  these  means  occasionally  fail  when  a  stone  is  very  small.  In  such 
case  no  searcher  approaches  the  accuracy  of  the  washing  bottle  and  small 
metallic  evacuating  tube,  straight  or  curved — the  Bigelow  apparatus  for  wash- 
ing in  litholapaxy.  Such  a  tube  being  introduced,  and  the  apparatus  so  man- 
aged that  not  a  particle  of  air  enters  the  bladder,  the  swash  of  the  water  will 
certainly  bring  any  small  stone  into  contact  with  the  tube,  and  the  sharp  click 
can  be  plainly  felt  by  the  surgeon  or  heard  by  any  one  placing  his  ear  over 
the  bladder.  This  means  in  my  hands  has  proved  successful  in  more  than 
one  instance  when  all  other  efforts  had  failed. 

Notwithstanding  the  accurate  means  of  investigation  now  possessed  by  the 
surgeon,  it  is  still  possible  occasionally  to  overlook  a  stone,  and  in  a  doubtful 
case  at  least  two  examinations  ought  to  be  insisted  upon  before  giving  a  final 
opinion ;  and  the  second  of  these  examinations  should  be  practised  with  the 
patient  under  the  influence  of  ether,  and  should  be  made  with  the  searcher, 
washing  bottle  and  tube,  and  lithotrite.  Even  then  an  error  may  be  made: 
a  small  tumor,  encrusted  with  crystals,  may  be  declared  to  be  a  stone  ;  or  a 
calculus  may  be  overlooked,  lying  in  a  cyst,  sacculus,  or  pouched  ureter,  or 
shrouded  in  a  blood-clot  or  mass  of  viscid  mucus. 

The  fact,  moreover,  is  of  record  that  the  very  best  surgeons  (Cheselden, 
Morgagni,  Abernethy,  Dupuytren,  Chopart)  have  failed  to  find  large  stones 
in  the  bladder,  which  an  autopsy  has  revealed,  while  others,  equally  distin- 
guished, have  cut  for  stone  and  found  none.  To  say  nothing  of  a  host  of 
piinor  operators,  the  great  Cheselden  cut  three  times  for  stone  and  found 
nothing.     Dupuytren,  "Roux,  and  Crosse,  too,  committed  like  errors. 

'  Surgical  Enquiries,  2d  ed.,  p.  284.     London. 


L92  URINARY    CALCULUS. 

Chronic  thickeiiiug  of  the  bladder,  with  or  without  tumor,  ulcef,  or  hete: 
jlogous  deposit;  feces  in  the  rectum  ;  pelvic  exostosis;  a  displaced  uterus;  th 
lard  pelvic  brim,  with  a  thin  bladder-wall  lying  against  it;  a  prominent  sacra 
mgle,  and  many  other  physical  irregularities,  have  been  mistaken  for  stont 

In  one  case  with  whicli  I  am  familial',  a  small  stone  was  felt  in  a  child.  The  laters 
)peration  was  performed.  The  bladder  was  distended,  and  a  gusli  of  urine  followed  th 
withdrawal  of  the  knife.  A  search  for  stone  was  now  instituted  without  result,  whe 
inally  it  occurred  to  the  operator  to  examine  the  clotted  blood  in  the  vessel  containin 
;he  urine,  and  there  a  small  stone  was  found,  evidently  having  been  expelled  by  the  firs 
;ush  of  urine. 

ITourse  is  quoted  by  Gross'  as  reporting  a  case  wherein  nine  calculi  wer 
odged  in  six  sacculi ;  and,  although  stone  was  once  touched  by  the  searcher 
lumerous  subsequent  examinations  failed  to  detect  it.  He  refers  also  ti 
Pott's  case  of  calculus  in  a  hernial  pouch  of  the  bladder  situated  in  the  groin 
md  to  Hartmann's,  where  a  stone  weighing  three  ounces  was  found  in  ; 
iiernial  pouch  of  the  bladder  situated  in  one  of  the  labia  of  a  woman. 

When  very  large  stones  have  escaped  detection,  it  is  supposed  either  that  th 
sound  entered  between  the  stone  and  the  wall  of  the  bladder,  and  was  ther 
30  tightly  held  that  it  could  not  be  rotated  to  strike  the  stone  (but  why  th 
gritting  sensation  was  not  experienced,  it  is  hard  to  understand)— or  that  th 
searcher  failed  to  enter  the  bladder  at  all,  being  rotated  in  some  dilated  poi 
tion  of  the  urethra  mistaken  for  the  bladder,  as  in  two  cases  noted  by  Pelk 
tan.^  A  pouched  prostatic  sinus  may  also  be  mistaken  for  the  bladder  in  ai 
3ld  man,  and  thus  a  stone  be  overlooked.  I  have  encountered  an  instance  o 
t.his  sort,  and  others  are  on  record  in  which,  the  prostate  being  destroyed  b; 
suppuration  (MuUer,  Civiale),  the  patient  has  been  cut  into  this  cavity  anJ 
QOt  into  the  bladder,  and  no  stone  has  been  detected  until  subsequentl; 
revealed  by  an  autopsy. 

Hence  it  would  seem  that  the  masters  of  surgery  in  former  daj's  had  goo( 
reason  in  formulating  the  cardinal  rule  in  lithotomy,  that  even  after  the  pre 
sence  of  a  calculus  had  been  recognized,  and  the  patient  was  placed  upon  th 
table,  if  the  stone  could  not  be  struck  then  and  there,  it  was  better  to  defe 
the  operation.  It  is  diiBcult  to  imagine  sometimes  what  it  has  been  whicl 
bas  deceived  the  skilled  touch,  but  grave  errors  have  arisen,  and  their  lessoi 
must  not  be  disregarded.  In  many  eases  where  a  doubt  suggests  itself  tha 
there  may  be  no  stone,  although  something  is  struck  by  the  searcher  whicl 
resembles  stone,  a  small  lithotrite,  by  grasping  the  foreign  body  and  movinj 
it,  will  clear  up  all  uncertainty. 

Finally,  it  must  be  remembered  that  sounding  a  patient  for  the  first  tim 
is  an  operation  not  devoid  of  risk.  Fatal  cystitis  has  been  occasioned  by  i 
in  inore  than  one  instance  (Prout,  Fletcher,  Civiale,  Crosse,  and  others).  W^ 
tmnecessarily  prolonged,  rough,  or  repeated  manipulations  should  be  pra( 
tised  at  a  first  sitting,  or  indeed  at  any  time. 

The  Preventive  Treatment  of  Stone. 

Prevention,  as  a  treatment  for  expected  stone,  is  generally  first  thought  c 
ifter  a  patient  has  passed  a  renal  concretion.  But  the  question  may  arise  earhe 
than  this,  in  connection  with  a  possible  inherited  tendency  to  calculous  diseas( 
jv  in  directing  a  course  of  life  for  a  patient  who  persistently  voids  large  quant 
ties  of  crystals.    Of  the  two  great  classes  of  stone,  one,  the  primary,  is  of  const 

'  Op.  clt.,  pp.  205-207. 

'  Segalas,  Essai  sur  la  Gravelle  et  la  Pierre,  2me  ^d.,  p.  155.     1839. 
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tutional  or  diathetic  origin,  and  requires  general  measures  to  counteract  the 
tendency  to  its  production  ;  the  other,  secondary,  is  of  local  origin,  and  local 
preventive  measures  are  here  vastly  more  important.  The  latter  are  almost 
too  obvious  to  require  mention.  They  involve  all  the  physical  means  employed 
for  the  relief  of  obstructive  urethral  and  prostatic  disease — removal  of  nuclei, 
the  use  of  the  catheter,  vesical  irrigation,  medicated  injections,  and  other 
means  for  controlling  vesical  catarrh — for  without  catarrh  it  is  impossible 
for  secondary  stone  to  form.  In  the  kidney  and  ureter  it  is  often  impossible 
to  apply  local  measures,  and  here  it  is,  therefore,  that  secondary  stone  once 
originated  most  often  goes  on,  uninfluenced  by  any  measure  brought  to  bear 
against  it.  A  somewhat  brighter  future  for  these  conditions  is  promised  by 
nephrotomy. 

There  are  certain  general  measures,  however,  which  seem  to  oppose  secon- 
dary stone  formation  even  in  the  kidneys  ;  these  are  the  use  of — 

(1)  A  milk  diet,  when  well  borne  by  the  stomach  ; 

(2)  An  abundance  of  bland,  diluent  drinks ; 

(3)  Tonics; 

(4)  Mineral  acids  (sometimes) ; 

(5)  Alkalies  (sometimes) ; 

(6)  Benzoic  acid — occasionally ^or  the  salicjdates. 

(1)  A  milk  diet,  if  well  borne,  sometimes  I'educes  catarrhal  inflammation 
of  the  urinary  mucous  passages  to  a  remarkable  extent.  Should  a  nucleus 
be  present,  however,  no  amount  of  milk  diet  can  cure,  although  it  may  mod- 
erate, a  local  catarrh  of  that  portion  of  the  membrane  upon  which  the  foreign 
body  lies. 

(2)  Diluents  act  by  lessening  the  irritation  of  the  mucous  surface  through 
the  greater  blandness  of  the  fluid  which  bathes  it.  In  this  way  most  of  the 
mineral  waters  act  which  seem  to  have  power  in  reducing  chronic  catarrhal 
urinary  conditions.  Such  waters  as  the  Bethesda,  Poland,  Clysmic,  Glen  Sum- 
mit, Mountain  Valley  (Arkansas),  certainly  do  not  act  by  virtue  of  any  min- 
eral ingredients,  and  are  not,  as  a  rule,  much  more  valuable  than  filtered  rain 
water  taken  vei-y  freely.  They  wash  out  the  urinary  passages  and  reduce  irri- 
tation, but  they  do  not  dissolve  stone,  either  alkaline  or  acid.  The  waters  of 
Wildungen  and  Contrexville  probably  act  in- a  similar  manner,  although  an 
especial  claim  is  made  for  the  latter  that  it  dissolves  mucus  and  tends  to 
cause  a  diminution  in  the  excretion  of  phosphates.  I  have  no  personal 
knowledge  of  the  truth  of  these  claims. 

(3)  Tonics  act  by  improving  the  digestion  and  the  vitality  of  the  tissues, 
and  (4)  mineral  acids  act  in  the  same  way,  and  not  directl}^  through  the 
urine.  In  a  catarrhal  condition  of  the  urinary  organs  the  administration  of 
acid  generally  does  not  render  the  ammoniacal  urine  acid,  but,  by  making 
the  urine  more  dense,  it  may  increase  the  grade  of  the  catarrh,  and  conse- 
quently intensify  the  alkalinity  of  the  urine. 

(6)  Alkalies,  on  the  other  hand,  sometimes  agree  very  well,  and  by 
diminishing  the  acidity  and  acridity  of  the  urine  at  the  kidney,  lessen  the 
grade  of  the  catarrh,  and  sometimes  even  gradually  restore  normal  acidity  to 
the'urine. 

(6)  Benzoic  acid  in  10-grain  or  even  larger  doses,  in  caiDsules,  will  sometimes 
arrest  ammoniacal  changes  and  allay  catarrh,  but  it  is  a  substance  not  well 
borne  by  most  stomach's.  Salicine,  salicylic  acid,  the  salicylates,  and  even 
oil  of  wintergreen,  chlorate  of  potassium,  and  naphthaline,  have  been  found 
serviceable  in  some  cases.  Sometimes  useful,  they  are  generally  powerless  to 
do  good,  but  where  they  do  act  their  influence  is  antagonistic  to  secondary 
phosphatic  stone  formation. 

Concerning  the  formation  of  primary  acid  stone  something  more  may  be' 
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id.  It  is  difficult  to  speak  definitely  of  this  class  of  cases,  with  the  excep- 
>n  of  those  included  in  the  uric-acid  group.  A  primary  acid  nucleus 
most  often  composed  of  uric  acid  and  the  urates,  and  inherited  tendencies 
stone  usually  manifest  themselves  by  precipitation  of  the  same  salts. 
Here  it  is,  fortunately,  that  preventive  measures  are  of  most  avail ;  indeed, 
this  direction  only  has  any  serious  advance  been  made. 
A  tendency  tolithiasis  being  recognized'  by  the  constant  or  intermittent 
currence  of  urates  and  uric  acid  in  the  urine,  and  especially  after  one 
dney  stone  has  been  voided,  the  problem  which  arises  is.  How  shall  another 
cleus  be  prevented  from  forming  ?  The  answer  may  be  best  given  under 
z  heads : — 

(1)  Regulation  of  diet. 

(2)  Attention  to  exercise. 

(3)  Promotion  of  elimination  by  other  channels. 
,  (4)  Dilution  of  the  urine. 

(5)  The  use  of  solvents. 

(6)  Attempts  to  avoid  crystallization  in  colloidal  forms. 

(1)  Thompson  has  given  this  subject  more  study  than  any  other  surgeon, 
d  with  a  greater  measure  of  success.  Uric-acid  causation  unquestionably 
s  behind  the  kidney,  in  the  state  of  the  blood  furnished  to  that  organ ;  and 
e  blood  again  derives  its  qualities  to  a  considerable  extent  from  the  quan- 
y  and  quality  of  the  food,  the  state  of  the  digestion,  and  the  effect  of  air 
d  exercise  upon  the  blood.  Physiology  would  naturally  suggest  that 
len  the  urates  are  in  excess,  the  diet  should  be  limited  in  its  nitrogenous 
sments.  In  practice,  however,  as  Thompson  has  taught  and  experience 
ily  proves,  the  very  opposite  is  the  case,  and  it  is  the  alcoholic,  saccharine, 
d  fatty  elements  of  food,  and  not  the  meats,  which  have  to  be  cut  off  when 
)  propose  to  reduce  habitual  tendencies  to  uric-acid  formation. 
The  reason  for  this  seems  to  be  that  these  elements  tend  to  make  the  liver 
iorpid,"  as  it  is  called,  and  in  some  way  to  interfere  with  the  proper 
iboration  of  the  blood. 

In  practice,  manifest  advantage  arises  from  giving  up  alcohol,  especially  all 
eet  fermented  and  malt  liquors,  and  the  stronger  wines,  Madeira,  port,  and 
erry.  Beer,  champagne,  and  liqueurs  are  very  harmful,  unless  an  exception 
made  for  very  dry  champagne.  If  some  alcoholic  stimulant  must  be  taken 
[•  the  stomach's  sake,  or  on  account  of  advanced  age,  or  for  other  reason, 
choice  should  be  made  among  the  sound,  light,  red  wines  of  France — the 
)rdeaux  wines — and  the  thin  Rhine  wines ;  or,  if  more  alcohol  be  required, 
ittle  very  old  brandy,  whiskey,  or  gin,  well  diluted  in  water,  may  be  used. 
Sugar  in  any  form  is  harmful,  and  should  be  discarded  as  far  as  possible 
)m  the  dietary.  Of  the  different  kinds  of  fat,  the  same  remai'k  holds  good, 
t  to  a  less  degree.  Fried  fats,  rich  gravy,  and  pastry  are  to  be  condemned  ; 
en  milk  and  pure  butter  are  sometimes  harmful,  but  not  always  so.  These 
;ter  substances  do  not  alter  in  anj'  degree  the  solid  constituents  of  the  urine,  if 
i  may  place  confidence  in  the  results  of  the  experiments  of  Dr.  Bocker,  as 
oted  by  Garrod,*  which  show  that  "no  influence  whatever  is  exerted  on  the 
cretion  of  water,  urea,  uric  acid,  or  any  other  constituent  of  the  urine,  by 
king  from  about  a  quarter  of  an  ounce  to  three  ounces  of  butter  daily." 
A  proper  diet  is  one  composed  of  meat,  especially  poultry  and  fish,  bread, 
the  cereals,  green  vegetables,  salads,  and  fruits,  with  sometimes  milk, 
tter,  and  eggs,  if  the  latter  substances  agree  with  the  patient's  digestion. 
Certain  kinds  of  food  appear  to  possess  special  value.  The  experiments 
ide  conjointly  by  Heller  and  a  friend,  also  referred  to  by  G-arrod,'  are  sugges- 

Urio  Acid,  its  Physiology  and  its  Relations  to  Renal  Calculi  and  Gravel.      Lancet,  April  21, 
;3,  pp.  670-673. 
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tive.  Heller  first  found  out  how  much  uric  acid  he  and  his  friend  excreted 
daily  under  a  stated  diet.  Then  Heller  lived  for  a  week  on  rye  and  wheaten 
bread,  his  friend  on  rye  bread  alone,  water  being  their  only  drink.  The  uric 
acid  was  gradually  replaced  by  hippuric  acid,  and  finally  only  a  trace  of  it 
remained  in  Heller's  urine,  none  at  all  in  the  urine  of  his  friend.  During 
the  next  week,  having  returned  to  ordinary  diet,  the  hippuric  acid  diminished 
and  the  uric  acid  reappeared. 

(2)  Exercise  in  the  open  air  is  a  prime  factor  in  the  reduction  of  uric-acid 
■deposits.  Any  one  subject  to  these  deposits  can  bear  testimony  to  the  value 
of  a  summer  in  the  woods,  or  of  horse-back  exercise  persistently  practised. 

(3)  The  elimination  of  uric  acid  and  its  compounds  by  other  channels  than 
the  kidney,  is  an  important  element  in  the  preventive  treatment  of  primary 
stone.  It  is  on  a  par  with  the  treatment  of  gout  as  carried  out  at  Carlsbad, 
and  indeed  the  dietary  regulations  are  founded  on  the  same  basis.  The  plan 
is  to  act  upon  the  liver  and  intestinal  glands  by  one  of  the  natural  mineral 
waters  containing  sulphate  of  sodium  and  sulphate  of  magnesium  in  solution. 
Thompson  has  proved  that  a  dose  of  one  of  these  waters  will  be  amply 
■cathartic,  although  the  actual  amount  of  sulphate  of  magnesium  and  sulphate 
■of  sodium  in  the  draught  be  only  one-fourth  the  amounf  required,  if  the  same 
■drugs  are  bought  of  the  apothecary. 

The  waters  which  are  most  suitable  are  the  Hunyadi  Janos  and  the  Fried- 
riehshall.  The  former  is  nearly  three  times  as  rich  in  the  requisite  ingredients 
as  the  latter,  and  may  be  used  in  a  correspondingly  smaller  dose.  Both 
should  be  taken  warm,  fasting  in  the  morning,  and  in  some  instances  the 
■eftect  is  enhanced  by  diluting  the  draught,  the  Fried  rich  shall  one-third, 
and  the  Hunyadi  more  than  one-half,  with  hot  water.  The  daily  dose  should 
be  sufficient  to  cause  one  free  and  rather  watery  stool  after  breakfast,  or  even 
two  at  the  beginning  of  a  course.  A  small  claret  glass  of  Hunyadi,  or  a 
moderate  tumblerful  of  Friederichshall,  is  the  customary  dose  to  begin  with, 
but  this  may  be  reduced  in  most  instances  as  the  course  goes  on. 

At  the  beginning  of  such  a  course,  and  occasionally  during  its  continuance, 
a  blue  pill  may  be  administered  with  advantage,  or  a  compound  rhubarb  pill 
(5  grains)  with  the  addition  of  |— jV  grain  of  blue  pill  (Thompson). 

Such  a  course  should  continue  about  two  months,  the  mineral  water  being 
gradually  reduced  in  amount  each  morning,  and  replaced  by  hot  Carlsbad 
water,  at  a  dose  of  about  one  tumblerful.  The  course  may  often  be  repeated 
with  advantage  after  an  interval  of  three  or  four  mouths,  and  many  patients 
will  continue  a  light  morning  dose  for  years,  with  apparent  advantage  and  no 
■depleting  effect. 

Where  the  patient  is  poor  and  cannot  afford  mineral  waters,  an  efficient 
morning  dose  of  Glauber's  salt,  with  a  slight  addition  of  sulphate  of  magne- 
sium, may  be  substituted.  This  course  freshens  the  patient,  diminishes 
•dyspepsia,  and  increases  the  sense  of  comfort  and  well-being,  while  it  unmis- 
takably reduces  the  amount  of  urates  and  uric  acid  in  the  urine. 

Another  method  of  reducing  the  amount  of  uric  acid  is  now  undergoing 
investigation.  Garrod  has  observed  that  the  urine  of  a  sucking  calf  contains 
uric  acid,  but  that  when  the  calf  gets  older  and  lives  on  grass,  the  uric  acid 
•disappears  and  hippuric  acid  takes  its  place.  Garrod  also  found  that  if  the 
urine  of  a  herbivorous  animal  was  added  to  human  urine  and  allowed  to 
stand,  no  uric  acid  could  be  detected  in  the  specimen,  and  that  a  solution  of 
uric-acid  calculus  mixed  with  carbonate  of  lithium  and  added  to  the  urine 
of  a  horse,  failed  to  yield,  when  kept  a  few  hours,  any  uric  acid. 

The  inference  was  plain,  that  the  renal  epithelia  of  the  herbivoi'a  were 
capable  of  excreting  uric  acid,  but  that  the  hippuric  acid  in  solution  subse- 
quently destroyed  it. 


196  URINAEY   CALCULUS. 

Garrod  also  investigated  the  conversion  of  benzoic  acid  into  hippxiric  acid 
in  the  animal  economy,  and  is  now  experimenting  with  hippurates  and  ben- 
zoates  of  sodium  and  potassium  with  results  that  he  at  present  only  indicates 
as  having  given  him  "great  advantage"  in  the  treatment  of  gout,  of  gravel,, 
and  of  calculus.' 

(4)  Simple  dilution  of  the  urine  is  another  useful  means  of  counteract- 
ing tendencies  to  acid  stone  formation.  If  properly  carried  out,  no  harm, 
comes  of  it,  and  at  least  negatively  it  has  value,  for  the  greater  the  quantity 
of  water  with  a  given  amount  of  solids  to  be  eliminated,  the  less  will  be  thfr 
tendency  to  precipitation.  Many  individuals  with  concentrated  acid  urine- 
have  very  little  thirst,  and  are  habitually  light  drinkers  of  water.  A  habit 
of  drinking  water  freely  may  be  encouraged.  During  meal  times  it  is  better 
to  drink  hot  than  cold  water.  The  digestion  is  aided  by  such  draughts. 
Between  meals  at  any  time  a  glass  of  water  may  be  taken,  and  if  it  is  not  too- 
near  a  meal,  iced  water  is  as  harmless  as  anything  else.  On  retiring,  also,  a 
glass  of  water  is  particularly  useful,  since  it  serves  to  dilute  the  urine 
secreted  during  the  night,  which  is  more  concentrated  than  that  secreted  at 
any  other  time.  Filtered  rain  water  is  excellent  for  these  purposes  of  dilu- 
tion, or  any  of  the  simple  diluent  spring  waters — the  Bethesda,  Poland,. 
Mountain  Valley,  etc. 

(5)  The  use  of  solvents  is  a  very  prompt  method  by  which  urates  and  uric 
acid  may  be  made  to  disappear,  but  it  has  less  real  value  than  those  already 
mentioned  for  continuous  use.  By  administering  the  citrate  or  the  acetate 
of  potassium,  or  the  bicarbonate  of  sodium  or  potassium,  or  by  the  use  of 
Vichy,  Buftalo  Lithia,  or  other  natural  alkaline  mineral  waters,  the  urates 
and  crystals  may  usually  be  made  to  disappear  from  the  urine,  and  the  uric 
acid  storms,  as  they  have  been  called,  may  be  calmed. 

These  agents  are  of  undoubted  value,  and  in  many  conditions  approaching 
an  emergency  can  hardly  be  dispensed  with.  Their  promptly  effective  action 
so  long  as  the  stomach  is  tolerant,  is  a  valuable  aid  to  the  surgeon.  For 
prolonged  use,  and  when  the  patient's  tendencies  toward  acid  formation  are 
very  strong,  the  alkaline  solvent  treatment  is  not  always  available,  since  it 
may  induce  dyspepsia  and  lead  to  anaemia.  When  alkalies  are  used,  they 
should  be  exhibited  during  the  third  hour  after  eating,  at  the  time  when  the- 
acid  in  the  chyme  is  neutralized,  or  has  been  reabsorbed.  Then  the  alkali 
is  promptly  absorbed  and  exerts  its  maximum  effect  upon  the  urine.^ 

In  my  experience,  if  a  course  of  alkalies  is  suitable  and  necessary  for  a 
very  long  period  in  the  preventive  treatment  of  stone,  the  boro-citrate  of 
magnesium  is  a  good  preparation.  This  nearly  tasteless  powder  may  be  taken 
dry  upon  the  tongue  in  a  dose  of  ten  or  more  grains,  and  washed  down  with 
a  swallow  of  water.  It  seems  to  tax  the  stomach  less  than  the  citrate  of 
potassium,  and  some  patients  assert  that  it  is  of  service.  Like  other  alkalies, 
it  should  be  given  during  the  third  hour  after  eating. 

The  formation  of  oxalate-of-lime  crystals,  as  is  well  known,  may  be  modi- 
fied by  the  use  of  dilute  nitro-muriatic  acid,  and  the  aid  of  this  drug  may  be 
invoked  in  acute  outbursts  of  uric-acid  or  oxalate-of-lime  crystallization  when 
digestion  is  at  fault.  To  prevent  cystine  formation,  Beale^  uses  carbonate  of 
ammonium  freely. 

(6)  An  attempt  to  avoid  crystallization  in  colloidal  forms,  is,  perhaps,  the 
most  scientific  direction  that  the  preventive  treatment  of  stone  can  take,  but 
it  is  at  the  same  time  the  most  vague.     The  main  colloid  for  acid  stone  is 

1  Loc.  oit.,  p.  673. 

'  Ralfe,  Observations  on  Urinary-  Pathology  and  Therapeutics.     Lancet,  Nov.  9    1879. 

3  Lancet,  August  30,  1884,  p.  263. 
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probably  mucus,  and  a  little  scratching  of  the  mucous  membrane  bj'  the 
sharp  points  of  crystals,  or  irritation  by  concentrated  urine,  is  sufficient  to 
-call  out  enough  mucus  to  act  as  a  colloid  and  determine  the  character  of  the 
•crystals.  Hence  all  efforts  to  make  the  urine  bland  and  abundant  are  justified 
on  purely  scientific  grounds.  But  the  question  is,  Does  any  substance  exist 
which  militates  directly  against  stone  formation,  either  by  reducing  the  colloids 
•or  preventing  their  action?  To  this  no  answer  can  be  given,  but  a  substance 
has  of  late  been  brought  before  the  notice  of  the  profession,  which  pei'haps 
acts  in  this  way.  I  refer  to  the  fluid  extract  of  hydrangea  which  has  been 
mentioned  during  the  past  few  j-ears  a  number  of  times  in  the  American 
medical  weeklies,  as  an  agent  calculated  to  arrest  paroxysms  of  renal  colic, 
^nd  even  to  relieve  them  when  present.  My  experience  with  this  drug  is 
limited,  but  I  think  that  I  have  seen  some  slight  advantage  follow  its  use  in 
half-drachm  or  drachm  doses  after  meals.  Cider  also,  as  an  habitual  drink, 
has  given  good  results  in  my  experience.  The  cider  need  not  be  absolutely 
sweet ;  ordinary  bottled  cider  answers  all  purposes,  or  even  cider  which  is 
:slightly  hard. 

Electrolytic  Treatment  of  Stone. 

That  the  electric  current  influences  crystallization  has  long  been  known. 
Ord  states  that  magnetic  currents  cause  oxalate  of  lime  crystals  to  reach  an 
unusually  large  size,  and  refers  to  Bridgman  as  asserting  that  submorphous 
forms  of  crystals  (colloidal)  appear  sooner  under  a  mild  galvanic  current  than 
they  would  otherwise  do  in  the  same  liquid.  The  construction  of  stone  may 
thus  be  aided  by  electricity,  and  disintegration  of  calculi  has  been  efi:ected  by 
the  same  agency. 

Bouvier-Demortiers  first  thought  of  dissolving  stones  with  the  voltaic 
pile,  and  Gruithuisen,  in  1813,  found  experimentally  in  the  laboratory  that 
with  platinum  points  and  a  number  of  elements  stones  might  be  pierced  by 
this  means.  In  1823,  Dumas  and  Prevost'  found  that  a  fusible  calculus  of 
92  grains,  under  the  action  of  a  pile  of  120  couples,  recharged  hourly,  lost 
12  grains  in  12  hours,  and  after  28  hours  became  a  friable  mass  which 
■crumbled  on  the  slightest  pressure.  They  experimented  on  a  dog,  and  found 
that  the  process  could  be  conducted  without  injuring  the  bladder.  They  then 
■experimented  in  the.  human  bladder,  but,  with  negative  results,  since  uric-acid 
•calculi,  being  formed  of  one  substance,  were  not  suitable  for  voltaic  dissolu- 
tion. Dumas  and  Prevost  injected  into  the  bladder  a  solution  of  nitrate  of 
potassium,  hoping  to  make  by  electrolytic  action  a  soluble  urate  of  potassium, 
but  the  experiment  proved  negative. 

Leroy  d'Etiolles  followed  up  these  attempts,  but  came  to  negative  con- 
■clusions.  Bence  Jones  did  the  same,  in  England,  in  1852.  Erckmann,^  under 
the  auspices  of  Dr.  Raymond,  announces  some  successful  experiments. 
Leroy  d'Etiolles  (fils),^  who  saw  the  patients  of  Erckmann,  does  not  con- 
sider the  facts  conclusive  or  the  cases  established,  and  to-day  electrical  litho- 
malaxy  has  no  recognized  place  among  the  legitimate  operations  for  stone. 


Solvent  Treatment  of  Stone.    , 

Pliny*  speaks  of  the  ashes  of  snail-shells  as  a  proper  solvent  for  stone. 
Hippocrates  and  Galen  do  not  appear  to  have  had  confidence  in  any  sub- 

'  Annales  de  Chiraie  et  de  Physique,  Juin  et  Jiiillet,  1823. 

2  La  lithomalakie  electrique.     Paris,  1863.  '  Op.  cit.,  p.  540. 

*  Hist.  Nat.,  lib.  xxx.  cap.  viii. 
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stance,  but  since  Pliny  many  investigators  have  given  time  and  attention  to 
a  study  of  the  medical  treatment  of  stone.  The  laity  almost  uniformly 
believe  that  stone  may  be  dissolved  by  medicine,  and  tons  of  pills  and  pow- 
ders, rivers  of  supposed  solvents,  and  oceans  of  mineral  waters  have  been 
consumed  by  the  victims  either  of  stone  or  of  their  imaginations,  in  the 
delusive  hope  of  cure.  Aretseus,  in  the  second  century,  introduced  quick- 
lime as  a  stone-solvent,  and  Paulus  ^gineta,  in  the  seventh  century,  mentions- 
that  some  persons  thought  well  of  goat's  blood.  Avicehna  (tenth  century} 
was  quite  convinced  of  the  efficacy  of  the  impure  carbonate  of  potassium,  but 
his  prescriptions  were  nauseating  compounds  containing  a  number  of  absurd 
ingredients  in  addition  to  the  usual  alkali,  and  his  methods  did  not  retain 
favor  with  the  profession. 

Later  authors,  from  Basilius  in  the  fifteenth  century  to  Mrs.  Joanna  Stephens 
in  the  eighteenth,  used  the  same  alkalies — potassa,  lime,  and  soda — in  simple 
combinations  with  vegetable  diuretics,  given  by  the  mouth  or  injected  into- 
the  bladder.  Many  contented  themselves  with  such  remedies  as  the  infu- 
sions and  decoctions  of  various  plants,  roots,  bulbs,  or  fruits,  carbonic  acid 
in  water,  distilled  water,  goat's  blood,  etc.  The  names  of  Blackrie,  Chittick,. 
Darci,  Morand,  and  Girardi  become  familiar  in  looking  over  the  literature 
of  this  subject. 

In  France  the  first  sign  of  intelligent  direction  of  the  solvent  treatment 
appeared  when  Fourcroy  and  Vauquelin  did  what  they  believed  to  be  wise 
in  using  dilute  acids  in  the  treatment  of  alkaline  stones,  and  alkalies  in  that 
of  acid  concretions. 

No  remedy  reputed  to  be  a  stone  solvent  has  had  such  renown  as  that  of 
Joanna  Stephens.  Physicians  and  patients  in  England  became  generally 
convinced  of  its  value,  and  the  English  Parliament,  after  a  long  inquiry,  under 
full  conviction  of  its  worth  finally,  in  1739,  bought  the  secret  of  Mrs.  Stephens 
at  the  modest  figure  of  £5000. 

The  medicines  so  purchased  proved  to  be  a  powder  of  calcined  egg-shells 
and  snails ;  a  decoction  of  herbs  with  soap,  ashes  of  swine's  cresses,  and 
honey  ;  and  a  pill  of  calcined  snails,  wild-carrot  seeds,  burdock  seeds,  ashen 
keys,  hips  and  haws — all  burnt  to  blackness — soap,  and  honey.'  These  com- 
pounds apparently  effected  wonders  as  long  as  they  were  secret  remedies, 
but,  their  composition  once  disclosed,  they  soon  lost  their  charm  and  fell  into.- 
disuse. 

So  celebrated  did  these  remedies  become  that  Morand  was  appointed  by 
the  French  Academy  to  go  to  Loudon  to  look  into  the  merits  of  the  Cheselden 
cutting  operation,  and  the  cures  by  the  Stephens  I'emedies.  On  his  return 
he  reported^  that  the  remedy  had  been  tried  upon  forty  patients,  in  twenty- 
two  of  whom  stone  had  been  touched  with  a  sound.  Five  of  the  latter  were 
finally  cut,  and  their  stones  showed  no  evidence  of  erosion.  Morand  found 
that  some  patients  were  soothed,  and  that  some  passed  small  calculi,  worm- 
eaten  in  appearance,  after  taking  the  remedies ;  therefore  he  thought  favor- 
ably of  the  medicines,  although  none  of  the  patients  reported  as  cured  would 
allow  themselves  to  be  sounded  again. 

But  the  most  pungent  criticism  upon  the  remedies  of  Mrs.  Stephens,  is 
that  each  of  the  four  patients  whose  cures  were  vouched  for  by  the  trustees- 
appointed  by  the  Government,  and  who  had  refused  to  allow  themselves  to  be 
sounded,  died  with  stone  in  the  bladder,  as  proved  by  post-mortem  examina- 
tion in  each  case.* 

■  Gentleman's  Magnzine,  June,  1739,  vol.  ix.  p.  291. 
'  M6m.  de  I'Acadfimie  des  Sciences,  Annees  1740-41. 
'  Alston's  Lectures  on  the  Materia  Medica,  vol.  i.  p.  268.     London,  1773. 
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This  experience  was  repeated  in  other  alleged  instances  of  cure,  as  may  be 
seen  by  looking  into  the  rather  extensive  literature  of  the  period.'  Many 
patients,  on  the  other  hand,  who  took  these  remedies,  had  no  stone  at  all, 
but  being  relieved  by  the  alkali  of  certain  symptoms,  testified  that  they  had 
been  cured  of  stone. 

As  soon  as  it  began  to  be  supposed  that  the  lime  in  burnt  egg  and  snail- 
shells  effected  the  cure,  Whytt,  of  Edinburgh,  devised  a  cure  by  lime-water 
and  soap,  and  published,  among  many  others,  the  case  of  one  David  Miller, 
who  took  three  pints  of  lime-water  and  an  ounce  and  a  half  of  Castile  soap 
daily,  and  passed  some  broken  fragments  of  stone,  and  in  whose  bladder, 
when  he  died  eleven  years  subsequently,  no  stone  was  found. 

Mascagni,  in  Italy,  published  his  own  ease  as  an  example  of  cure  by  drink- 
ing Seltzer  water  and  a  weak  solution  of  bicarbonate  of  potassium.  He  had 
lumbar  pains,  and  passed  some  acid  gravel  during  the  treatment. 

Heller^  reports  the  cure  of  a  case  of  urostealith  calculus,  by  administering 
two  drachms  of  carbonate  of  sodium  daily.  The  patient  voided  considerable 
masses  of  urostealith,  and  was  pronounced  cured  in  a  fortnight. 

Chevalier  and  C.  Petit,  in  France,  stand  at  the  head  of  the  investigators 
into  the  value  of  natural  mineral  waters,  notably  Vichy,  in  dissolving  stone ; 
but  some  of  their  conclusions  have  not  been  confirmed,  as,  for  instance,  that 
triple-phosphate  calculi  are  acted  upoii  more  efficiently  by  Vichy  water  than 
stones  of  uric  acid  (Petit) ;  and  Petit  again  made  a  famous  mistake^  in  assert- 
ing the  cure  of  stone  in  a  well-known  gentleman,  from  whose  bladder  a  stone 
as  large  as  a  hen's  egg  was  removed  after  death. 

The  committee  appointed  by  the  Academy  of  Medicine  to  examine  the 
claims  of  Petit,  decided  against  the  probability  that  urinary  concretions, 
"  large  enough  to  constitute  actual  stones,"  could  be  cured  by  the  waters  of 
Vichy ;  yet  even  to  this  day  patients  with  stone  and  gravel  go  to  Vichy 
under  the  belief  that  their  stones  can  be  dissolved. 

The  most  serious  scientific  effort  which  has  been  made  to  establish  the 
solvent  treatment  of  stone,  is  that  of  Roberts,^  of  Manchester.  Basing  his 
conclusions  upon  a  large  number  of  careful  experiments,  performed  upon 
stones  with  various  alkaline  solutions  out  of  the  body,  Roberts  finds  the  car- 
bonate of  potassium  to  be  the  best  solvent  for  uric-acid  concretions ;  nauch 
better,  he  thinks,  than  the  salts  of  lithium  or  sodium.  If  the  solution  be  too 
strong,  an  alkaline  bi-urate  coats  the  stone,  and  further  solution  ceases,  but 
such  excess  of  alkalinity  can  hardly  be  maintained  in  the  body.  The  citrates, 
acetates,  and  other  alkaline  salts  given  by  the  mouth,  are  all  eliminated  as 
carbonates  in  the  urine,  and  the  salt  which  in  practice  Roberts  finds  most 
effective,  and  least  likely,  by  long-continued  use,  to  upset  the  stomach,  is  the 
citrate  of  potassium. 

But  the  citrate  of  potassium  may  prove  to  be  too  diuretic,  making  the  alka- 
line solution  of  urine  too  feeble  to  be  effective.  In  such  case  he  substitutes 
for  it,  in  part  or  wholly,  the  bicarbonate  of  potassium  or  sodium,  or  the  liquor 
potassse.  The  proper  dose  of  the  citrate,  for  an  adult,  is  from  forty  to  fifty 
grains  in  a  gill  of  water  every  three  or  four  hours,  so  that  the  daily  dose  shall 
be  six  drachms.  The  uriiie  may  become  cloudy  from  precipitated  phosphates, 
but  this  does  not  hinder  solution,  which  continues  unless  the  urine  becomes 
ammoniacal,  when  all  action  ceases.     Hence  an  essential  condition  is  that 

'  James  Parsons  reports  twelve  such  cases.    (A  description,  etc.,  London,  1142.)    Horace  Wal- 
pole's  case  is  in  point.     Thompson  quotes  it,  and  Le  Roy  d'EtioUes  (fils)  alludes  to  several  very  ' 
interesting  cases. 

2  Heller's  Archiv,  Bd.  ii.  S.  2.     1845. 

'  Leroy  d'fitioUes  (fils),  Traits  pratique  de  la  gravelle,  p.  531.     Paris,  1869. 

<  Urinary  and  Renal  Diseases,  Second  American  Edition,  pp.  298-321.     1872. 
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the  urine  shall  be  normally  acid  at  the  start,  and  shall  not  become  ammonia- 
cal  during  the  course  of  treatment.  Roberts  has  continued  these  high  daily 
doses  of  the  citrate  for  many  months  without  producing  anaemia  or  gastric 
derangement. 

On  account  of  the  vigorous  presentation  of  his  method  by  Roberts,  no 
opposition  has  been  made  to  his  conclusions,  as  a  rule,  and  his  faith  in  the 
.citrate  of  potassium  has  caused  it  to  be  generally  accepted  by  the  profession ; 
but  quite  recently  Garrod'  has  repeated  the  experiments  of  Roberts,  and 
claims  that  the  latter  was  wrong  in  his  conclusions  as  to  the  relative  efficacy 
of  the  potassium  and  lithium  salts.  He  shows,  indeed,  that  "  the  results 
were,  in  each  case,  more  than  fifty  per  cent,  in  favor  of  the  carbonate  of 
lithium."  Gai-rod  explains  Roberts's  error  on  the  ground  of  his  having 
used  an  impure  lithium  salt,  or  having  employed  only  very  weak  solutions. 
The  irritating  action  of  litbinra  salts  upon  the  stomach  is  also  denied  by 
Garrod,  who  appears  to  use  the  carbonate,  but  is  not  specific  in  his  direc- 
tions.    He  says : — 

The  only  effect  I  have  ever  noticed  has  been  that,  when  the  quantity  has  been  in- 
creased beyond  a  certain  amount,  a  little  tremor  of  the  hands  is  produced,  which  passes 
off  at  once  on  the  diminution  or  omission  of  the  dose  of  the  salt.  I  have  known  patients 
of  their  own  accord  continue  the  use  of  lithium  salts  for  more  than  ten  years,  with  the 
effect  of  entirely  preventing  the  recurrence  of  the  symptoms  to  remove  which  they 
had  first  been  prescribed,  and  without  the  production  of  any  injurious  effects.  For  my-- 
self,  I  have  not  the  least  doubt  as  to  the  value  of  lithium  salts  as  therapeutic  agents,  and 
am  convinced  that,  by  their  employment,  depositions  of  uric  acid  in  the  renal  organs  can, 
to  a  large  extent,  be  prevented.  Free  dilution  and  administration  upon  a  fasting  sto- 
mach are  points  of  much  importance,  which  should  be  attended  to  in  the  administration 
of  alkaline  remedies.  I  have  been  much  in  the  habit  of  using  potassium  with  lithium 
in  the  form  of  the  citrate  or  the  carbonate ;  the  former  to  give  neutralizing,  the  latter  to 
increase  the  solvent  power. 

This  certainly  sounds  promising,  coming  from  such  a  source.  The  citrate 
of  lithium  is  more  soluble  and  more  easily  borne  by  the  stomach  than  the 
carbonate.     It  may  be  given  in  from  ten  to  thirty  grain  doses. 

Injections  of  various  substances  into  the  bladder  for  the  purpose  of  dissolving 
Btone  have  been  used  successfully  ;  Coulson  alludes  to  a  case  in  the  practice  of  a 
Mr.  Rutherford,  but  all  these  eflbrts  have  failed  to  favorably  impress  either  the 
profession  or  the  public,  and  Roberts  demonstrates  that  the  solution  of  acid 
stone  by  injection  of  alkalies  is  impracticable.  Almond-oil  and  lemon-juice 
were  injected  by  Baronius,  the  former  as  a  calming  agent,  the  latter  as  a  sol- 
vent. Whytt  used  lime-water,  as  did  also  Butler,  Campbell,  and  Rutherford. 
Hales  tried,  in  animals,  continuous  irrigation  through  a  double  current  cathe- 
ter. Gruithuisen  made  some  experiments  in  1813,  and  Cloquet  followed  in 
1821.  He  preferred  distilled  water  as  the  substance  to  be  injected.  Attempts 
have  been  made  to  surround  the  stone  in  a  rubber  bag,  and  then  to  throw  acid 
into  the  bag.  Leroy  d'fitioUes^  made  such  attempts,  and  condemned  not  only 
them  but  all  similar  methods  of  treatment,  and,  following  up  the  subject  after- 
wards (1839-41),*  decides  absolutely  against  the  practical  utility  of  all  forms 
of  solvent  treatment,  whether  used  by  the  mouth  or  directly  by  injection. 
Hoskins's*  nitro-saccharate  and  acetate-of-lead  injections  are  of  later  date,  their 
object  being  to  disintegrate  the  calculus  by  double  decomposition  ;  but  this 
method  lacks  the  confirmation  of  practical  success,  as  does  also  the  use  of 

■  Lancet,  April  21,  1883,  p.  669. 

2  Expose  des  divers  procfides  pour  gu6rir  de  la  pierre.    Paris,  1825. 
'  Lettres  ^  l'Acad(5inie  de  M6decine  sur  la  dissolution  des  oalculs. 
I  '  Coulson,  p.  593,  quoting  from  Loudon  Journal  of  Medicine,  Oct.  1851. 


SOLVENT    TREATMENT    OF   STONE.  201 

acetate  of  lead  (one  grain  to  a  fluidounce  of  water,  with  a  few  drops  of  acetic 
acid). 

Some  reserve,  perhaps,  must  be  made  in  favor  of  the  injection  of  dilute 
acids  to  dissolve  phosphates  precipitated  in  the  muco-pus  in  catarrhal  condi- 
tions of  the  bladder,  and  as  a  prophylactic  against  the  tendency  to  phosphatic 
re-accumulation.  Indeed,  Brodie  is  quoted  as  having  used  a  solution  of  two 
and  a  half  minims  of  strong  nitric  acid  to  the  fluidounce  of  water,  injected 
through  a  double  catheter  for  fifteen  to  thirty  minutes  two  or  three  times  a 
week,  and  j^  having  succeeded  in  thus  dissolving  a  phosphatic  calculus. 

In  face  ooiistoric  evidence,  however,  there  can  be  but  one  deduction  regard- 
ing the  practical  value  of  the  solvent  treatment  of  stone,  namely,  that  it  has 
no  general  applicability  ;  and  yet  in  spite  of  all  evidence,  and  of  all  history, 
the  virtues  of  various  pills  and  waters  are  proclaimed  to  day  by  the  pro- 
prietors of  these  nostrums,  and  by  some  of  their  dupes,  as  boldly  as  if  Mrs. 
Stephens  and  her  calcined  shells  had  never  existed,  and  the  advertisements  of 
mineral  springs  abound  in  seemingly  well-attested  instances  of  cure  of  stone. 

A  large  stone  cannot  be  dissolved,  if  for  no  other  reason,  on  account  of  its 
animal  matrix.  For  even  allowing  that  the  penetrating  influence  of  the  sol- 
vent could  decalcify  the  outer  layers  to  a  considerable  depth,  yet  the  tenacious 
organic  skeleton  would  remain  adherent,  arrest  further  solvent  action,  and 
form  the  best  possible  bed  of  colloid  for  new  stone  formation. 
'  ■  No  pretence  is  now  made  in  any  scientific  quarter  that  any  stones  can  be 
dissolved  by  internal  treatment,  except  those  composed  solely  of  uric  acid, 
urates,  or  urostealith. 

BealeV  recent  announcement  of  the  good  effect  of  large  doses  of  carbonate  of 
ammonium  in  causing  cystine  to  disappear  from  the  urine,  and  the  recurring 
passage  of  small  cystine  calculi  to  cease,  must  be  borne  in  mind,  and  may  make 
it  possible  to  add  cystine  calculi  to  the  list  of  those  which  we  may  hope  to 
■dissolve  by  the  internal  use  of  medicine.  One  of  Scale's  patients  took  50 
grains  of  ammonium  carbonate  three  times  a  day,  in  a  little  water,  for  nearly 
three  years. 

Oxalate  of  lime  and  the  phosphates,  not  uncommon  substances  to  form 
layers  in  alternating  calculi,  are  an  absolute  bar  to  solvent  action.  Ammo- 
niacal  urine  is  so  likewise ;  and  indeed  so  many  conditions  militate  against 
the  solvent  method,  that  it  is  only  the  fascination  lent  to  it  by  the  possibility 
of  success  which  has  induced  so  many  honest  and  competent  observers  to 
approach  it.  Yet  being  a  possibility,  it  is  a  legitimate  resource  in  those  cases 
in  which  more  radical  measures  are  contraindicated,  notably  in  dealing  with 
small  stones  in  the  kidney.  The  best  method  is  undoubtedly  the  one  proposed 
by  Roberts,  possibly  substituting  citrate  of  lithium  for  the  citrate  of  potassium, 
as  suggested  by  Garrod.  Success  can  only  be  hoped  for  after  a  very  long  course, 
and  when  the  stone  is  quite  small  and  the  urine  normal,  or  at  least  not  ammo- 
niaeal.  The  deposit  of  sediment  (phosphates)  from  the  urine  which  may  take 
place  during  the  course  is  no  indication  that  the  stone  is  being  dissolved,  for 
it  is  an  amorphous  phosphate  due  to  alkalinity  of  the  urine,  and  not  a  dissolved 
urate,  and  the  stone  may  still  be  actually  growing  in  size.^  JSTor  must  it  be 
forgotten  that  there  is  a  possible  element  of  error  inherent  in  all  methods  of 
treatment  by  internal  medication,  or  by  the  free  use  of  mineral  water,  namely, 
the  occurrence  of  a  very  positive  and  prolonged  change  in  the  specific  gravity 
and  reaction  of  the  urine  in  which  the  stone  lies  bathed,  a  circumstance  which 
would  favor  spontaneous  fracture  and  disintegration,  and  might  lead  to  spon- 
taneous evacuation  of  the  debris.  This  method  of  cure  certainly  sometimes 
occurs  at  mineral  springs. 

>  Lancet,  Aug.  30,  1884,  p.  363. 

2  Thompson,  Clinical  Lectures  on  Diseases  of  Urinary  Organs,  6th  ed.,  p.  129.     1882. 


202  I  URINARY    CALCULUS. 

It  is  not  worth  while  to  attack  a  stone  in  the  bladder,  however  small,  by 
the  solvent  method,  whether  through  the  mouth  or  by  injection,  for  the  former 
plan  is  far  too  imcertain,  and  the  latter  requires  vastly  more  instrumentation, 
even  if  it  could  succeed  at  all,  than  the  single  sitting  of  lithotrity  by  which 
the  foreign  body  can  be  removed.  Acid  injections  are  a  valid  and  valuable- 
means  of  local  medication  against  tendencies  to  recurrent  phosphatic  accumu- 
lations. The  internal  measures  in  vogue  possess  a  symptomatic  value  apart 
from  their  alleged  worth,  in  that  the  eiFect  of  the  alkali  is  often  soothing,, 
and  they  may  be  used  in  any  case  to  comfort  the  patient,  though  he  should, 
not  be  deceived  into  hoping  too  much  from  them.  • 


Palliative  Treatment  of  Stone. 

In  some  cases  radical  treatment  is  not  justifiable.  Such  are  cases  of  large- 
kidney-stones  and  phosphatic  renal  concretions  where  nephrotomy  is  not 
practicable,  and  all  cases  of  vesical  calculus  in  which,  from  the  size  or 
other  peculiarity  of  the  stone,  or  from  the  age,  disease,  or  other  condition  of 
the  patient,  operation  is  contraindicated.  In  these  cases,  whether  the  stone- 
is  renal  or  vesical,  the  general  outline  of  palliative  treatment  is  the  same. 
Milk  diet  is  often  a  valuable  adjuvant  to  treatment,  as  is  sometimes  a  de- 
cided course  of  alkalies,  as  proved  by  the  many  patients  who  believe  them- 
selves bettered  by  taking  the  various  advertised  nostrums.  The  same  remark 
applies  to  the  use  of  the  natural  mineral  waters.  Both  these  remedies  some- 
times fail  on  account  of  their  diuretic  quality,  for  the  mechanical  effect  of 
too  frequent  urination,  when  there  is  a  foreign  body  in  the  bladder,  is  irri- 
tating. 

The  conduct  of  a  case  of  this  sort  involves  a  judicious  selection  of  anodynes 
and  alkalies,  rest,  tonics,  diet,  and  symptomatic  local  treatment.  Much  com- 
fort may  often  be  afforded  when  cure  is  impossible. 


Selection  of  a  Method  of  Radical  Treatment. 

Certain  general  conclusions  have  been  established  by  statistics,  namely^ 
that  the  female  tolerates  lithotomj'  better  than  the  male ;  the  child  better 
than  the  adult ;  the  patient  with  diseased  kidneys  less  well  than  any  other. 
It  has  been  proved,  also,  that  the  size  of  the  stone  influences  the  rate  of  mor- 
tality, and  thab  an  operation  which  may  be  best  for  one  size  of  stone  is  less 
suitable  for  another.  But  statistics  cannot  demonstrate  that  one  operation 
is  better  than  another,  simply  because  a  given  operator  obtains  brilliant 
results  by  a  given  method.  There  is  no  place  in  the  literature  of  the  present 
day  for  the  heated  discussions  which  flourished  in  France  toward  the  middle 
of  the  present  century  as  to  the  relative  merits  of  lithotomy  and  lithotrity^ 
as  a  general  operation  for  all  cases.  The  present  discussion  is  narrowed 
down  to  more  exact  limits,  and  deals  with  special  indications  furnished  on 
the  one  hand  by  the  patient,  on  the  other  hand  by  the  calculus,  for  the  use 
of  one  or  the  other  operation  .in  any  of  the  various  modifications  of  each. 

Moreover,  a  new  element  has  entered  into  the  computation,  which  has  not 
yet  found  its  way  generally  into  print  as  a  factor  in  the  problem  of  statistics 
and  mortality  ;  that  element  is  the  new  operation  for  stone — litholapaxy. 
Even  Coulson,  in  his  admirable  chapter  on  statistics  in  his  last  edition,  1881, 
hardly  mentions  it.  Enough  material  in  this  line  has  not  yet  been  collected 
to  seriously  affect  old  statistics,  but  that  it  is  an  element  which  must  modify 
them  cannot  be  denied. 
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Much  reiteration  of  well-known  facts  and  figures  is  unprofitable,  and  I 
shall  content  myself  with  as  small  a  display  of  tables  as  possible,  reserving- 
the  practical  consideration  of  the  relative  efficacy  of  the  different  methods  for 
the  section  of  this  article  which  considers  the  choice  of  an  operation  as  regards : 
(1)  the  peculiarities  of  the  patient ;  (2)  the  peculiarities  of  the  stone.^ 

Lithotomy. — The  phenomenal  success  of  Martineau,^  2  deaths  in  84  cases,, 
and  that  of  Pouteau,'  3  in  120,  are  apparently  the  best  on  record  for  litho- 
tomy among^the  older  records.  It  is  a  success  to  be  aspired  to,  but  rarely 
reached,  although  not  quite  as  brilliant  as  it  looks,  since  less  than  one-third  of 
Martineau's  patients  had  reached  fifty  years.  Only  eleven  were  over  sixty,  and 
both  the  deaths  occurred  among  these  eleven.  Alan  P.  Smith*  has  recently 
reported  still  better  figures,  52  consecutive  cases  of  lithotomy  without  a  death, 
7  of  the  patients  being  between  40  and  71  years  of  age. 

Dudley,  of  Kentucky,  is  reported  to  have  operated  one  hundred  times  con- 
secutively without  a  death ;  but  this  evidence  is  not  founded  on  personal,, 
written  notes.  Cheselden,^  the  father  of  the  lateral  operation,  cut  213  times,, 
averaging  1  death  in  20  for  all  ages ;  a  superb  result,  and  showing  only  1 
death  in  35  under  the  age  of  10.  The  late  S.  D.  Gross,  of  Philadelphia,  cut, 
all  told,  165  patients,  with  14  deaths:  72  of  these  were  children,  with  2. 
deaths,  1  in  36 ;  93  adults  gave  12  deaths,  1  in  7f .«  Gross,'  out  of  2303- 
American  cases  of  lateral  lithotomy  at  all  ages,  finds  156  deaths,  1  in  14|.  A 
collection  by  the  same  writer  of  2711  European  operations  gives  a  mortality 
of  278,  1  in  9f. 

Gross's  general  table*  shows  18,570  operations  at  all  ages,  and  by  all  cutting^ 
methods,  with  1549  deaths,  an  average  of  1  in  8.76.  This  would  necessarily 
be  a  low  average,  since  it  includes  all  operators  and  all  operations  without 
selection,  and  pays  no  attention  to  the  patient's  age  ;  but  it  must  not  be  for- 
gotten that  many  fatal  cases  fail  to  get  recorded.  It  may  be  considered  an 
excellent  average  if  a  general  surgeon  has  a  mortality  no  higher  than  8  per 
cent,  in  his  operations,  1  in  12|  cases,  without  regard  to  age  or  selection.' 
Morton's  tables,  showing  the  mortality  of  lithotomy  in  the  Pennsylvania 
Hospital  at  the  hands  of  all  operators,  over  a  period  of  122  years,  give  1 
death  in  7  cases."* 

This  method  of  reasoning  by  general  statistics  leads  to  a  general  conclu- 
sion, and  has  no  value  when  applied  to  a  special  case  or  set  of  cases.  Here 
the  element  of  age  comes  in  most  prominently. 

Thompson's  table,  in  this  respect,  as  establishing  a  general  average  of  mor- 
tality for  the  various  ages,  is  full  of  value.  It  has  never  been  practically  con- 
tradicted by  an  array  of  figures  from  varying  sources  of  equal  weight  and 
authenticity,  and  it  is  to-day  a  reasonably  fair  standard  by  which  any  one 

1  See  page  211,  infra.  '  Med.-Chirurg.  Trans.,  vol.  xi.  p.  402.     1821... 

'  Quoted  by  Gross,  op.  cit.,  3d  ed.,  p.  276.     1876. 

*  Trans,  of  Med.  and  Chir.  Facility  of  Maryland,  April,  1878.     Reprint. 
»  Cheseldeu's  Anat.,  5th  ed.,  p.  322  et  seq.     1740. 
5  Am.  Journ.  Med.  Sci.,  July,  1884,  p.  305.  '  Op.  cit.,  p.  275. 

^  System  of  Surgery,  6th  ed.,  vol.  ii.  p.  736.     1882. 

'  A  very  recent  table  by  Nishan  Altonnian,  of  Turkey  in  Asia  (Am.  Journ.  Med.  Sci.,  .luly,^ 
1883,  p.  151),  of  272  lithotomy  operations,  shows  only  15  deaths,  1  in  18.13 : — 

Under  10  years 47  cases,  1  death. 


Between  10  and  20  years, 


20 

30 

30 

40 

40 

50 

50 

60 

60 

80 

99  "  4  deaths. 

66  "  2      " 

38  "  2      " 

23  "  4      " 

6  "  0      " 

3  "  2      " 


'"  Surgery  in  the  Pennsylvania  Hospital,  p.  140.     1880. 
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may  measure  the  grade  of  his  own  success  in  cutting  for  stone.     The  table 
includes  1827  cases  furnished  by  a  great  number  of  operators: — 

1  died  out  of  (about)  every  14^ 


From    1-5  years 

6-11       " 

"      12-16      " 

"      17-20      " 

"     21-29      " 

"     30-38      " 

"     39-48      " 

"     49-58      '• 

"     59-70      " 

"     71-81      " 

23i 

H 

7 
8 

6 

4| 
3| 


This  shows  that  the  safest  time  to  cut  for  stone  is  after  babyhood  and 
Taefore  pubei'ty.  Next  in  order  comes  the  infant  age — below  5.  Puberty 
has  a  depressing  influence.  Mature  manhood  gives  better  results,  and  after 
sixty,  about  one  patient  in  every  three  and  a  half  dies  if  cut. 

Coulson's'  table  (in  decades)  of  2972  cases  furnished  by  Castara,  Smith, 
Crosse,  Cheselden,  Dupuytren,  and  South,  gives  a  somewhat  similar  result.  I 
iave  arranged  it  so  that  it  may  be  compared  with  Thompson's: — 


Death  rate. 

Age. 

Coulson. 

Thompson.    Death  rate. 

From     1-10 

years  .          .          .          .     1   to  13.08 

1  to  about  18.91 

»      11-20 

1    "   10.28 

1    "         "      8.25 

"     21-30 

1    "      6.61 

1    "         "      4.00 

"     31-40 

1    "     5.83 

1    "         "    10.50 

"     41-50 

1    "     4.50 

1    "         "       6.00 

"     51-60 

1    "     3.65 

1    "         "      4.75 

"      61-70 

1    "     3.23 

1    "         "      3.75 

"     71-80 

1    "     2.71 

1    "         "       3.16 

These  figures  are  undoubtedly  good  standards  to  go  by.  Much  better 
results  with  children  have  been  achieved  by  individuals,  and  even  in  general 
hospitals.  And  much  worse  results  are  recorded  of  brilliant  operators,  but, 
in  the  main,  the  average  of  these  figures  has  gone  unchallenged.  They 
relate  to  the  lateral  operation. 

The  weight  of  the  stone — other  things  being  apparent!}^  equal — has  a  dis- 
tinct bearing  on  the  mortality  of  lithotomy,  as  shown  by  the  very  interesting 
tables  compiled  by  Gross''  from  the  1327  cases  of  calculus  tabulated  by  Crosse, 
•of  Norwich,  and  by  Garden,  of  the  Saharunpore  Dispensary.  When  the 
«toue  weighed  less  than — 

1  ounce  there  was  .         .         .         .         .1 

between  1  and  2  ounces  there  was         .         .     1 


2 

3 

3 

4 

4 

5 

0 

6 

6 

7 

death  in  11.01 
»  6.55 

2.72 
'  1.75 

1.83 
'  3.50 

'  1. 


cases. 


Claims  of  superiority  for  one  cutting  opei:ation  over  another  have  been 
made  on  the  ground  of  facility  of  execution  (high  operation),  anatomical 
reasons  (median),  safety  (perineal  lithotrity),  size  of  the  stone  (bilateral,  vesi- 
•co-rectal).  Statistics  of  these  operations — other  than  the  lateral — are  of  only 
■secondary  importance. 

The  high   operation  is  confessedly  very  fatal,  although  at   present   it   is 

>  Op.  cit.,  p.  523. 

'  Practical  Treatise  on  Diseases,  Injuries,  and  Malformations  of  Urinary  Bladder,  etc.,  p.  278. 
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growing  in  favor  in  this  country,  through  the  advocacy  of  Dulles,  of  Phila- 
delphia, and  iu  Grermany  and  France  under  the  influence  of  Petersen,  Ultz- 
mann,  Albert,  Dittel,  Langenbuch,  Guyon,  Perier,  Bouley,  Monod,  and  others. 
The  general  mortality  seems  to  be  about  one  in  three  and  a  half  (Dulles^  gives 
636  cases,  182  deaths,  1  in  3J).  Frere  Come  had  100  cases  and  19  deaths,  1 
in  5.27,  an  excellent  showing  ;  but  of  these  59  were  in  females,  with  9  deaths,. 
1  in  6.55,  and  41  in  males,  of  whom  10  died,  1  in  4.10.  Souberbielle  had  90 
cases  with  31  deaths,  1  in  2.90.  Of  his  patients,  6  were  under  20  years  of  age, 
and  2  died,  1  in  3.  Therefore  30  per  cent,  of  deaths  is  a  fair  average  of 
mortality  to  accord  to  the  operation  as  formerly  practised,  as  far  as  statistics 
are  a  guide. 

It  can  be  shown  that  modern  statistics  under  the  very  best  circumstances 
are  but  little  better.  Individual  sets  of  small  numbers  of  cases  are  not  im- 
portant. My  personal  statistics  are  absolutely  bad.  At  the  date  of  ray  ope- 
rating, several  years  ago,  the  total  number  of  my  operations  by  other  methods 
had  been  thirty-eight,  with  one  death.  Then  I  operated  three  times  in  suc- 
cession by  the  suprapubic  method,  and  all  my  patients  died.  Two  were 
desperate  cases  and  would  have  terminated  fatally,  I  believe,  under  any  cir- 
cumstances, but  the  other  was  an  excellent  case,  and  ought  to  have  ended  in 
recovery  by  any  method.  It  was  before  the  day  of  litholapaxy.  The  ope- 
ration was  not  at  all  complicated,  but  the  patient  died  with  suppression  of 
urine,  high  temperature,  and  ursemia,  in  two  days.  ITo  autopsy  was  allowed. 
There  was  no  evidence  of  local  mischief,  and  death  undoubtedly  came  by 
the  kidneys.  As  against  these  unfavorable  statements  T  deem  it  just  to  array 
a  set  of  cases  communicated  to  me  by  letter,  the  results  of  which  are  unsur- 
passed. Mr.  A.  Grroves,  of  Fergus,  Ontario,  Canada,  writes  me  that  he  has 
performed  the  high  operation  four  times  successfully. 

Cask  I. — Man  of  sixty-three  years,  weighing  three-hundred  pounds,  who  had  been 
a  very  hard  drinker  ;  six  stones  removed.  Five  measured  one  and  a  quarter  inch  each 
in  the  longest  diameter  ;  the  sixth,  quarter  of  an  inch. 

Case  II. — Man  sixty-seven  years  old,  much  debilitated,  stone  one  and  a  half  inch 
in  diameter. 

Case  III Boy  six  years  old,  mulberry  calculus  one  inch  in  diameter. 

Case  IV Man  sixty-four  years  old,  twenty-five  calculi  removed. 

Truly  a  remarkable  experience,  and  an  excellent  showing  for  the  high 
operation. 

Dulles's^  statistical  report,  in  April,  1878,  gives  a  table  of  20  cases  as  having 
occurred  in  the  10  years  just  preceding,  with  only  two  deaths,  1  in  10.  But 
an  analysis  of  the  table  shows  that  the  average  age  of  the  patients  was  under 
16  years,  and  that  the  two  deaths  were  in  infants  of  4  and  2|  years.  Further, 
a  foot-note  says  that  two  operations  are  left  out  of  the  computation  because 
they  were  complicated  by  having  had  the  lateral  perineal  operation  done 
upon  them  at  the  same  time  with  the  high  operation — yet  another  look  at 
the  table  makes  this  reason  hardly  a  good  one,  since  it  is  observed  that  the 
table  contains  two  successful  cases  in  which  this  same  double  operation  was 
done  (Billroth's  and  Watson's),  and  a  suspicion  is  excited  that  the  two  cases 
left  out  may  perhaps  have  had  a  fatal  issue,  in  which  event  the  mortality 
would  be  4  in  22  cases,  1  in  5|.^ 

'  Personal  letter,  and  Gross's  System  of  Surgery,  6th  ed,,  vol.  ii.  p.  759. 

'  Am.  Joiirn.  Med.  Sci.,  April,  1878,  p.  394. 

'  Replying  to  a  letter,  March  29,  1884,  Dr.  Dulles  says  that  he  has  collected  nearly  700  cases  ; 
but  he  does  not  mention  the  death-rate,  referring  to  the  figures  in  Gross's  Surgery,  1  in  3^,  as  his 
last  utterance.  He  adds  further,  in  explaining  the  construction  to  be  put  upon  his  table  here 
referred  to:  "The  two  cases  omitted  were  fatal.  I  omitted  them  because,  while  it  is  certainly 
right  to  credit  the  suprapubic  method  with  success  where  it  has  been  complicated  with  another 
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Finally,  the  very  best  operation  scientifically,  that  now  practised  in  France — 
the  Petersen-Guyon-Perier  operation,  done  antiseptically  with  drainage,  etc. — 
shows  according  to  Villeneuve,'  in  the  21  cases  reported,  a  mortality  of  30 
per  cent. — no  better  than  that  of  the  general  table  first  constructed  by  Dulles, 
and  including  the  figures  of  all  operators.  Guyon's''  8  operations  yielded  3 
deaths,  1  in  2.66.  As  a  final  contribution  to  statistics,  I  may  cite  the  thesis 
of  A.  Garcin,*  of  Strasbourg,  1884.  He  collates  the  published  operations  of 
suprapubic  cystotomy  during  the  years  1879-1883 — modern  operations — 
referring  for  statistics  up  to  1851  to  Giinther,  and  from  1851  to  1878  to  Flury. 
Of  the  strictly  modern  operations,  94  were  for  the  extraction  of  stone  or  foreign 
body  from  the  bladder.     Of  these,  23  died,  24.40  per  cent,  as  follows : — 

Age. 

1-10  . 
10-20  . 
20-30  .  * 
30-50  . 
50-70  . 
70-90  . 

This  is  perhaps  the  best  general  showing  ever  made  for  the  operation — but 
it  surely  is  not  very  encouraging,  and  a  later  exhibit  by  Tuffier,  Guyon's 
mouthpiece,  is  a  shade  worse.  He  uses  Garcin's  figures,  and  adds  more  recent 
ones,  making  120  operations  with  a  mortality  of  27  per  cent.,  and  says  that 
in  the  22  cases,  fell  told,  since  1879,  in  which  suture  of  the  vesical  walls  has 
been  resorted  to,  the  suture  has  failed  20  times.^ 

Since,  however,  this  operation  is  often  reserved  for  the  most  severe  cases, 
its  apparently  bad  showing  does  not  possess  all  the  significance  it  appears  to 
have.  This  becomes  more  evident  from  a  glance  at  the  comparative  results  of 
the  lateral  and  high  operations  when  the  weight  of  the  stone  is  taken  into 
consideration,  as  very  clearly  set  forth  in  the  following  excellent  table 
prepared  by  Gross.' 


Percentage 

No.  of  Cases. 

Ratio. 

of  Mortality. 

.     22 

1  : 4.40 

22.72 

.     26 

1:26 

3.84 

.       8 

1:4 

25. 

.       7 

1:7 

14.28 

.     16 

1  : 2.28 

43.75 

.     11 

1:2.75 

36.36 

Lateral  operation. 


Suprapubic  operation. 


Under  §j 

3j-ij  • 
3ij-iij  • 
Siij-iv  . 
§iv-v  . 
3v-vj     . 


No.  of  cases. 

.  629 
.  119 
.  35 
.       11 

5 

2 

2 


Rates  of  death. 

1  in  11.25 


1 
1 
1 
1 
1 
1 


6.61 
2.18 
1.57 
1.66 
2.00 
1.00 


No.  of  cases. 

14 
21 
14 
19 
16 
11 
2 


Rates  of  death. 

1  in  4.66 


1  " 
1  " 
1  " 
1  " 
1  « 
1  " 


5.25 
3.50 
3.16 
2.28 
2.75 
2.00 


hazardous  procedure,  it  is,  equally,  unjust  to  deduct  from  its  credit  any  case  where  such  com- 
plication was  followed  by  death.  The  former  is  undouhtedly  a  recovery  from  the  operation,  the 
latter  cannot  he  charged  to  either  method." 

1  Rev.  de  Chirurgie.,  Sept.,  1883,  p.  665. 

2  Ann.  des  Mai.  des  Org.  Ggnito-Urinaires,  D6c.  1882,  et  Janv.  1883. 

'  Contribution  oliuique  &  IMtude  de  la  cystotomie  suspubienne,  etc.    Ann.  des.  Mai.  des.  Org. 
Genito-Urinaires,  Juin,  1884,  p.  360. 

<  Certain  foreign  bodies  are  manifestly  appropriate  for  removal  by  the  high  operation.  Donnel 
Hughes  (Phila.  Med.  Times,  Dec.  15,  1883,  p.  207)  reports  the  successful  removal  of  a  steel  bonnet- 
pin  with  a  glass  head.  I  find  in  the  Philosophical  Transactions  (Abridged,  4th  ed.,  1731,  Obs.  83 
p.  162),  the  record  of  an  amusing  as  well  as  instructive  case.  One  Dorcas  Blake,  in  1694,  was 
cut  by  Mr.  Proby  above  the  pubis  to  extract  an  ivory  bodkin,  four  inches  long.  He  cut  outside 
the  rectus  muscle,  and,  as  he  very  candidly  confesses,  "  by  God's  great  blessing,  she  was  per- 
fectly cured."  The  interest  in  this  case  is  increased  by  the  fact  that  this  "  full-bodied,  sanguine 
maid,  about  20  years  old"  went  before  the  Lord  Mayor,  June  10,  1695,  and  swore  that  she  had 
swallowed  the  bodkin  ;  and  her  doctor  believed  her,  although  her  vesical  symptoms  had  appeared 
within  a  very  suspiciously  short  time  after  the  alleged  swallowing. 

«  Op.  cit.,p.  296. 
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This  table  clearly  goes  to  show  that  the  larger  the  stone,  the  safer  relatively 
to  the  lateral  section  is  the  high  operation.  Eut  it  shows  with  still  greater 
force  and  clearness  that  the  high  operation  is  not  applicable  to  stones  under  one 
ounce  in  weight  (and  the  majority  of  stones  found  in  practice  weigh  less  than 
one  ounce),  since  the  mortality  of  such  stones  is  nearly  three  times  greater  for 
the  suprapubic  than  for  the  lateral  operation. 

This  criticism  is  enforced  by  the  unimpassioned  eloquence  of  Billroth,  a 
general  surgeon,  and  therefore  a  most  competent  observer  and  critic,  who  in 
speaking  of  the  operation  remarks  :' — 

This  operation  finds  no  great  favor  with  me,  although  formerly  when  I  was  fortunate 
enough  to  be  Von  Langenbeok's  clinical  assistant,  I  was  very  much  taken  with  it,  and  it 
appeared  to  me  to  be  the  ideal  of  an  operation  for  stone.  The  cases  of  suprapubic 
operation  in  children  performed  by  Von  Langenbeck's  masterly  hand,  did  well  eventually, 
but  there  was  mucii  sloughing  of  the  cellular  tissue  in  the  neighborhood  of  the  wound. 
After  the  slough  separated  the  wound  granulated  up  well  and  closed  rapidly,  but  the 
•children  always  were  very  ill  after  the  operation,  and  suffered  far  more  than  when 
subjected  to  median  or  lateral  lithotomy. 

My  conclusion  from  the  evidence,  therefore,  is  that  the  high  operation  is 
suitable  for  the  management  of  very  large  stones,  for  encysted  stones,  for 
stones  complicated  by  tumors  of  the  bladder,  and  for  certain  foreign  bodies, 
but  that  it  is  not  appropriate  for  general  application. 

The  claims  of  the  median  operation  have  been  advocated  in  this  country 
by  Markoe  and  others,  and  the  operation  has  been  rather  more  favored  in 
some  quarters  than  the  lateral  section. 

Its  statistical  showing  has  also  beeh  very  good,  particularly  in  this  coun* 
try,  but  as  the  operation  has  been  employed  mainly  with  children,  and  in 
•cases of  small  stone,  these  results  do  not  prove  its  value  as  a  general  procedure. 
The  excellent  analytical  table  of  C.  'Williams,^  of  64  cases  operated  on  at  the 
Iforfolk  and  N"orwich  Hospital,  sets  forth  these  facts  quite  clearly ;  for  of 
these  operations,  those  done  under  the  age  of  40  showed  a  mortality  of  1  in  14, 
.and  of  the  remainder,  done  between  40  and  80,  the  deaths  were  1  in  S^j,  while 
where  the  stone  weighed  over  3  drachms  2  scruples,  only  one  recovery  took 
place — a  very  large  stone  of  4J  ounces — and  in  this  instance  a  portion  of  the 
perineum  and  rectum  sloughed,  and  a  permanent  perineo-recto-vesical  fistula 
was  established. 

Williams  compares  these  64  cases  with  the  last  64  lateral  lithotomies  done 
in  the  same  hospital — the  mortality  in  the  latter  being  8,  against  13  deaths 
in  the  same  number  of  median  sections.  This  showing,  so  favorable  to  lateral 
lithotomy,  should  be  modified  by  saying  that  the  average  age  in  the  patients 
submitted  to  lateral  lithotomy  was  something  under  38,  while  the  age  of 
those  undergoing  the  median  section  averaged  something  under  45. 

The  bilateral  and  recto-vesical  manoeuvres  are  modifications  of  the  lateral 
and  median  operations.  The  former  is  often  appropriate,  the  latter  never. 
Even  in  its  best  showing — Koenig's  table — the  mortality  is  1  in  5.18  (ages  not 
given),  and  fistula  remained  in  those  who  got  well  in  1  case  out  of  each  6. 

LiTHOTRiTY. — The  statistics  of  lithotrity  belong  to  two  groups,  one  repre- 
senting the  old,  the  other  the  modern  operation. 

Statistics  of  the  former  are  well  known,  of  the  latter  not  yet  fully  made  up. 
A  collection  of  lithotrity  operations,  1470  in  number,  by  various  surgeons, 
has  been  made  by  Gross,^'  with  a  mortality  of  1  in  9.24.    In  children,  out  of  21 

'  Clinical  Surgery,  New  Sydenham  Society's  Translation,  p.  276.     London,  1881. 
"  Holmes's  System  of  Surgery,  2d  ed.,  vol.  iv.  p.  1078. 
'  System  of  Surgery,  6th  ed.,  voL  ii.  p.  736.     1882. 
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cases  collected  by  Guersant,  6  terminated  fatally,  and  62  operations  upon 
children  in  the  Moscow  Clinique  furnished  also  6  deaths — a  very  bad  show- 
ing for  calculus  in  the  child. 

Gross's  table  relates  to  the  old  operation,  and  the  ingures  have  at  best  a^ 
very  vague  significance,  for  all  ages  are  included,  and  the  cases  were  often 
selected.  The  fact  of  selection  has  greatly  enhanced  the  apparent  value  of 
lithotrity.  Thus  Keith  and  Fergusson  in  231  cases  of  lithotrity  lost  21,  a 
death-rate  of  1  in  11.55,  while  out  of  296  lithotomies,  the  same  surgeons  lost 
75,  or  1  in  3.94.  Again,  Gross  has  compared  the  results  published  at  date  of 
the  lithotrities  of  Thompson,  Brodie,  Fergusson,  and  Keith — 637  cases  in  adult 
males,  with  46  deaths,  1  in  13.84 — with  the  results  of  lateral  lithotomy  by 
various  surgeons  taken  from  Thompson's  table  and  covering  the  same  period 
of  life,  723  cases  with  a  death-rate  of  1  in  4.82. 

"While  selection  of  cases  may  here  be  accredited  with  a  measure  of  the 
success,  still  the  showing  is  admirable  for  the  old  operation  of  lithotrity  iii 
adults. 

Coming  down  to  special  statistics,  Fergusson  lost  1  in  9.08 ;  Brodie  1  in 
12.77;  Heurteloup  claimed  to  have  lost  only  3  out  69  cases — 1  in  23 — and  he 
operated  at  a  single  sitting ;'  Keith^  1  in  18.42.  Civiale's  well-known. statistics- 
claimed  a  mortality  of  only  1  in  41.50.  But  it  is  well  known  that  he  aban- 
doned the  operation  in  ten  patients  who  died,  and  these,  being  added,  bring- 
his  mortality  WTp  to  1  in  24,  a  result  certainly  good  enough  to  be  satisfied 
with.  But  the  Necker  Hospital  statistics  of  Civiale,  are  those  upon  which 
most  reliance  can  be  placed,  since  they  were  kept  by  individuals  unfriendly 
to  the  great  lithotritist ;  and  these  give^  for  78  cases  5  deaths,  a  rate  of  1  in 
15.60.  Thompson's*  latest  figures  are  422  lithotrities  with  a  death-rate  of  1  in 
13 ;  Cadge'  reports  86  lithotrities  with  a  death-rate  of  1  in  10.75.  Ivanchich,* 
in  Germany,  has  done  very  well  for  the  old  operation.  Out  of  300  cases  of 
short  sittings,  under  ether  when  necessary,  he  lost  in  the  first  hundred  14,  in 
the  second  hundred  5,  in  the  third  hundred  3 — in  all  22,  or  about  7  per  cent. 
— the  last  hundred  giving  the  best  showing  ever  made  for  old-fashioned 
lithotrity. 

The  present  showing  of  litholapaxy  is  better  than  this.  The  operation  is  in 
full  course  of  experiment  all  over  the  world,  and  no  figures  now  given  will 
be  accurate  a  few  years  hence. 

Some  efl:brts  have  been  made  to  collect  material  from  which  to  general- 
ize:— 

Bigelow's  announcement  of  the  method  appeared  in  January,  1878.'  Up  to  Feb.  15, 
1880,  I  had  collected^  120  cases  at  the  hands  of  all  operators,  with  6  deaths,  a  mortality 
of  1  in  20.  In  November,  1880,  the  number  had  only  reached  162.»  Of  these,  125  had 
been  operated  upon  by  surgeons  who  had  recorded  five  or  more  operations,  and   might 

be  presumed  to  be  fairly  skilful  in  vesical   surgery.     The   mortality  was  5 1  in  25. 

The  remaining  37  operations  had  been  done  by  surgeons  having  recorded  less  than  five 
cases,  and  among  these  there  were  six  deaths — 1  in  6.16.  Gross,'"  in  1882,  reported 
for  all  operators  312,  with  17  deaths — 1  in  18.35.  Guyon's  collection  of  590  operations 
gives  36  deaths — 1  in  13.61.  (Desnos.)  Bigelow's  personal  statistics  up  <o  July,  1884, 
include  77  cases,  of  which  five  were  fatal — 1  in  15.4,  about  6  per  cent.    In  three  cases- 

'  De  la  Lithotripsie  sans  Fragments,  etc.     Paris,  1847. 

2  Brit.  Med.  Joiirii.,  March  20,  1869.  '  Traits  de  la  Litliotritie,  p.  667.     Paris,  1847. 

1  Lancet,  March  16,  1878,  p.  38fi.  =  Ibid. 

6  Meln  Epilog,  achter  Sammelbericht  von  33  Fallen  von  Lithotripsie  zur  Erganzung  meiner 
Kasuistik  auf  die  Zall  300,  u.  s.  w.     Wien,  1881. 

'  Am.  Journal  Med.  Sciences. 

8  Annals  of  the  Anatomical  and  Surgical  Society,  vol.  ii.  No.  6.     1880. 

9  Holmes's  System  of  Surgery.     American  reprint,  vol.  ii.  p.  885.     1881. 
1"  System  of  Surgery,  6tli  ed. ,  vol.  ii.  p.  736. 
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there  was  an  autopsy,  showing  that  a  damaged  kidney  was  the  cause  in  two  instances. 
In  the  other  no  cause  was  evident.  In  the  i'ourth  case,  pyelitis  was  undoubtedly  the 
cause  of  death,  though  there  was  no  autopsy.  In  the  fifth  the  cause  was  not  clear.  One 
patient  died  a  month  after  the  operation,  and,  as  Bigelow  remarks,  the  fact  is  simply 
that  his  operation  did  not  save  him  from  impending  death  by  renal  disease. 

The  two  largest  stones  thus  dealt  with  have  been  one  of  1802  grains — removed  success- 
fully in  three  sittings,  and  one  of  1380  grains,  in  one  sitting  of  one  hour  and  fifty-five 
minutes,  also  a  success.  Thompson's  figures,  when  recorded  for  his  first  hundred  and 
odd  cases,  showed  a  mortality  of  about  three  per  cent.  In  response  to  a  letter  asking  for 
statistics  in  the  spring  of  1884,  he  kindly  sent  me  a  digest  of  his  sixth  lecture  delivered 
before  the  Royal  College  of  Surgeons,  in  June,  1884.  In  it  he  deals  with  the  whole  sub- 
ject collectively,  giving  his  statistics  from  1860  to  1884.  At  that  time  he  had  performed 
litholapaxy  191  times,  but  he  does  not  mention  the  exact  mortality.  His  general  showing 
is  admirable  for  all  operations,  807  operations  on  715  individuals.  Of- these  13  were 
females,  with  1  death  ;  15  were  children,  with  1  death  ;  775  were  adult  males.  Of  the 
latter,  110  were  cut,  with  39  deaths — 1  in  almost  3 — about  35  per  cent. ;  665  were  operated 
on  by  lithotrity,  the  old  and  the  new  operation  included,  with  43  deaths — 1  in  15.5,  or 
under  6^  per  cent.  Of  this  total,  775  adult  male  cases,  the  death-rate,  all  told,  was  1  in 
9.5 — and  591  of  the  patients  were  upwards  of  50  years  old.  He  states  further  that,  in 
his  entire  experience,  he  has  refused  operation  to  6  patients  only.  This  is  certainly  a 
remarkable  record.  Of  his  last  116  lithotrity  operations  (litholapaxy),  6  ended  fatally — 
1  in  29  cases,  or  less  than  3^  per  cent. 

G.  Buckston  Browne  reports  to  me  by  letter,  that,  up  to  May  8,  1884,  he  had  ope- 
rated by  the  new  method  48  times  with  2  deaths,  both  in  old  men,  who  died  ursemic, 
probably  with  surgical  kidney.  Caswell,  of  Providence,  has  a  small,  but  perfect  record 
of  successful  operations  for  small  stones  upon  ten  individuals  consecutively,  and  Chis- 
more,  of  San  Francisco,  makes  me  a  similar  report  orally,  having  operated  upon  eleven 
cases  without  a  death.  DitteP  adds  50  new  cases  in  1884,  to  a  former  report  of  30  cases, 
the  whole  yielding  him  5  deaths — 1  in  16 — about  a  mortality  of  6  per  cent.  Dr.  L.  A. 
Stimson,  of  this  city,  reports  to  me  a  list  of  eleven  successive  and  successful  cases. 

My  own  statistics^  are  briefly  these  :  Total  number  of  operations  52,  with  3  deaths. 
My  first  17  consecutive  cases  were  successful ;  the  18th  patient  died,  after  a  second  sit- 
ting, from  advanced  pyelitis.  He  had  been  bed-ridden  a  year — and,  as  in  Professor 
Bigelow's  case,  the  operation  failed  to  save  him  from  the  natural  result  of  advanced  de- 
generative disease  of  the  kidney.  My  second  death  was  also  due  to  renal  complications — 
suppression,  high  fever,  uraemia.  There  was  no  autopsy.  The  kidneys  were  known  to  be 
diseased  before  the  operation.  The  third  death  can  hardly  be  charged  to  the  operation. 
The  subject  was  an  old  hospital  patient,  a  man  of  80  years,  bed-ridden,  with  lai-ge  pros- 
tate, chronic  cystitis,  and  damaged  kidneys.  A  small  phosphatic  accumulation  (about 
half  a  drachm)  was  discovered,  and  removed  in  less  than  fifteen  minutes.  The  patient's 
symptoms  became  aggravated  and  he  died  in  a  week.  My  general  impression  is  that 
the  operation  is  reasonably  (but  not  entirely)  safe,  even  where  the  kidneys  are  unsound, 
and  that  with  perfectly  healthy  kidneys  litholapaxy  properly  performed  is  nearly  as 
harmless  an  operation  as  passing  a  catheter. 

My  collection  contains  one  oxalate-of-lime  stone,  weighing  an  ounce,  and  removed  in 
32  minutes  ;  a  phosphatic  stone  weighing  765  grains,  and  removed  in  45  minutes  ;  an 
acid  stone  weighing  1065  grains  removed  in  one  hour  and  fifteen  minutes  ;  each  of  these 
at  one  sitting,  and  all  successfully. 

Guyon's  statistics  are  recorded  in  the  thesis  of  E.  Desnos.  They  comprise  226 
cases  with  12  deaths.  Still  more  recently,  Kirmisson,''  another  of  Guyon's  pupils,  has 
brought  the  record  up  to  1883,  adding  Guyon's  last  70  cases,  with  2  deaths.  This 
clearly  puts  the  number  of  Guyon's  operations  at  the  top  of  the  list.  He  has  operated 
296  times  with  14  deaths,  1  in  21.13,  or  less  than  5  per  cent,  of  mortality,  a  most 

'  Wien.  med.  Woohenschrift,  Nos.  3-11,  1884. 

■'  In  some  of  my  earlier  cases  Dr.  Van  Buren  did  a  part  of  the  crushing.  He  approved  the 
operation  heartily,  hut  his  failing  health  prevented  him  from  operating  often,  and  the  active 
work  in  most  of  the  cases  fell  naturally  to  me. 

'  Des  Modifications  modernes  de  la  Lithotrite,  p.  67.     Paris,  1883. 
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admirable  showing.  P.  J.  Freyer,'  an  East  Indian  surgeon,  reports  111  cases  and  ' 
deaths,  1  in  27.75 — a  mortality  of  less  than  4  per  cent — which  places  him  at  the  hea( 
of  the  list  of  successful  operators  who  have  had  over  50  cases. 

The  two  operations  have  been  compared  on  four  occasions.  The  Vienna  Genera 
Hospital  for  the  year  1881  reported  : — 

Lithotrity  14  cases 1  death 

Litholapaxy  22  "  0     " 

Thompson,  in  the  sixth  edition  of  his  Diseases  of  the  Urinary  Organs,  reports  11' 
consecutive  cases  of  rapid  lithotrity  performed  upon  elderly  men  averaging  over  62j 
years,  with  3  deaths,  1  in  37.33.  He  says  that  by  the  old  operation  his  mortality  wai 
7.50  per  cent.,  or  1  in  13.33,  and  that  in  his  best  series  of  112  cases  he  had  6  deaths.  Ir 
the  hands  of  this  able  operator,  therefore,  the  new  operation  has  yielded  results  exactlj 
twice  as  good  as  those  obtained  by  the  old  method. 

Billroth,^  in  a  paper  read  before  the  Vienna  Medical  Society  in  1880,  speaks  of  41 
patients  operated  upon  by  himself  by  old  lithotrity;  of  these,  9  died,  seven  after  the  firsi 
sitting,  two  after  the  second.  He  had  done  litholapaxy  7  times  with  one  death,  whicl 
he  ascribed  to  poisoning  by  chlorate  of  potassium.  The  patient  had  taken  620  to  70C 
grains  a  day. 

Guyon,  reporting  through  E.  Desnos'  in  a  thesis  referred  to  in  the  Eevue  de  Chirurgie, 
says  that  he  has  practised  old-fashioned  lithotrity  in  73  cases,  with  6  deaths,  1  in  12.16 
as  already  mentioned,  his  modern  operations  have  be'en  296  in  number,  with  14  deaths, 
1  in  21.14. 


Relapse  after  Radical  Treatment. 

The  question  of  the  number  of  cases  of  relapse  occurring  after  radical 
treatment,  deserves  consideration  in  connection  with  other  statistical  argu- 
ments bearing  upon  a  choice  of  the  method  of  cure.  Mr.  Charles  "Williams 
of  the  Norfolk  and  Norwich  Hospital,  has  studied  this  subject  very  thoroughly, 
His  latest  utterance  appeared  in  1878,'*  and  may  be  taken  to  represent  th( 
state  of  the  case  now,  as  far  as  concerns  old-fashioned  lithotrity  and  lithotomy. 
The  question  of  relapse  after  litholapaxy  has  not  yet  been  made  the  subjed 
of  generalization. 

Mr.  "Williams  says  that  during  a  period  of  97  years,  in  935  lithotomies 
(lateral  and  median),  relapse  occurred  once  in  every  33  cases.  The  recurring) 
stone  was  not  always  of  the  same  composition  as  the  calculus  which  had 
been  removed  by  the  first  operation. 

In  19  instances  the  second  stone  was  like  the  first — 10  phosphatic,  9  uric- 
acid  and  urate.  In  7,  phosphates  followed  urates ;  in  2,  phosphates  fol- 
lowed oxalates.  This  seems  to  show  that  there  were  only  9  cases  of  true  re- 
lapse of  acid  primary  stone,  for  a  reproduction  of  phosphates  is  simply  the 
return  of  a  physical  symptom  of  a  morbid  condition  (chronic  catarrhal  inflam- 
mation), and  as  that  morbid  condition  is  not  necessarily  removed  by  the 
operation,  so  the  recurring  stone  may  be  a  relapse  not  in  any  possible  waj 
dependent  on  the  character  of  the  operation.  "Where  secondary  follows  pri- 
mary stone,  it  is  fair  to  believe  that  the  operation  may  be  at  fault  in  having 
lighted  up  a  catarrhal  inflammation  which  has  become  chronic,  or  in  having 
left  a  fragment  behind.  A  new  nucleus  also,  in  any  case,  may  come  dowB 
from  the  kidney  after  the  operation. 

From  the  records  of  the  Charite  Hospital,  in  Paris,  it  appears  that  the  pro- 

1  Lancet,  February  28,  1885,  p.  378. 

'  Wiener  med.  Woolienschrift,  Nos.  44  und  45,  1880. 

8  Rev.  de  Chirurgie,  No.  12,  1882,  p.  992.  *  Lancet,  May  18,  1878. 
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portion  of  relapses  after  lithotomy  was  1  in  11.  Civiale,  in  collecting  statistics 
found  for  lithotomy  in  Bavaria  1  relapse  in  32  cases,  in  Bohemia  1  in  56,  in 
Dalmatia  1  in  53.  At  the  Luueville  Hospital,  the  registration  of  1592 
operations  showed  13  relapses,  1  in  about  123 — Civiale'  puts  it  wrongly  1  in 
116 — and  Civiale's^  general  collection  of  4446  lithotomies  allows  42  relapses — 
1  in  about  105f. 

Agahist  this  may  be  placed  the  proportion  of  relapses  confessed  to  have 
occurred  in  their  own  operations  (the  old  one),  by  the  two  great  lithotritists 
Thompson  and  Civiale.  The  former  noted  relapse  in  one  of  twelve  cases,  the 
latter  in  one  of  ten. 

Hence  there  can  be  no  reasonable  doubt  that  relapse  is  far  more  common 
after  old-fashioned  lithotrity  than  after  lithotomy,  and  this  conclusion  is 
supported  by  inductive  reasoning.  For  the  causes  of  relapse  after  operation 
are  three :  (1)  a  new  renal  imcleus  ;  (2)  a  piece  of  stone  left  behind  to  form 
a  nucleus  for  the  new  calculus;  (3)  damage  done  by  the  operation,  leaving  a 
<jatarrhal  surface  in  the  bladder  which  leads  to  the  deposit  of  secondary  (phos- 
phatic)  stone.  The  first  of  these  causes  exists  equally  under  all  operative 
circumstances,  but  in  the  second  and  third  cases  undoubtedly,  if  the  fault 
exists  in  the  operation,  old-fashioned  lithotrity  must  be  more  exposed  to  it 
than  lithotomy. 

This  is  not  true  of  modern  lithotrity.  Phosphatic  re-accumulations  occur 
frequently  after  this  operation,  but  not  often  because  of  it.  They  will  be 
equally  frequent  whatever  is  done,  if  only  the  causes  of  secondary  stone  per- 
sist (prostatic  hypertrophy,  vesical  atony,  chronic  cystitis,  etc.).  But  litho- 
lapaxy  offers  so  many  advantages  in  its  mechanical  execution  for  detecting 
and  removing  a  last  fragment,,  that  relapse  from  a  neglected  fragment  after 
this  operation  must  be  ascribed  rather  to  the  operator  than  to  the  method. 

Kirmisson,  who  in  his  study  of  Gruyon's  296  operations  by  the  new  method 
has  had  the  best  opportunity  of  speaking  authoritatively,  says^  that  there  have 
been  only  9  cases  of  relapse  noted  out  of  the  whole  number,  and  he  adds  that, 
if  phosphatic  re-accumulation  be  left  out  of  the  question,  a  permanent  cure 
may  be  always  expected. 


Choice  of  Operation. 

Apart  from  statistics  and  the  question  of  relapse,  a  practical  consideration 
of  the  question  of  a  selection  of  a  method  of  cure  in  a  given  case  requires  in- 
vestigation both  as  to  (1)  the  peculiarities  of  the  patient,  and  (2)  the  peculiari- 
ties of  the  stone. 

I.  The  Peculiarities  op  the  patient,  as  influencing  a  choice  of  operation 
for  the  cure  of  stone,  are  (1)  age  ;  (2)  the  state  of  the  general  health  ;  (3)  the 
local  condition  of  the  genito-urinary  tract. 

(1)  Age. — In  the  male,  before  puberty,  statistics  teach  that  the  cutting  ope- 
ration has  heretofore  given  by  far  the  best  results,  though  litholapaxy  is  yet 
on  trial.  In  1881,  two  cases  were  operated  on  by  litholapaxy  in  Germany  :* 
Billroth  operated  once  on  a  boy  of  six ;  some  fragments  were  left,  and  infil- 
tration and  death  followed.  Dittel  operated  on  the  other  case,  but  failed, 
and  had  to  resort  to  lithotomy.  Guyon°  was  successful  once  with  an  infant 
of  four  years,  upon  whom  a  iN^o.  16  (French  scale)  tube  was  used,  and  Keegan^ 

'  Op.  oit.,  p.  695.  "  Ibid. 

'  Loo.  cit.,  p.  70.  ■*  Allg.  Wien.  med.  Zeitung,  29  Nor.  1881. 

5  Indian  Medical  Gazette,  May,  1884.  «  Rev.  de  Chirnrgie,  No.  12,  1882,  p.  992. 
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recently  has  reported  24  lithotrities  ia  male  children.  In  7  no  tube  was  used. 
In  the  17  litholapaxies,  the  patient's  age  in  one  was  20  months,  in  one  2  years, 
in  one  3,  in  one  4,  in  five  5,  in  two  7,  in  three  8,  in  one  10,  in  one  12.  These 
16  patients  recovered.  The  seventeenth  was  subjected  to  three  sittings,  a,nd 
died.  Small  instruments  were  used,  and  the  time  of  the  operations  varied 
from  4  to  70  minutes. 

Such  success  leaves  little  to  desire,  but  until  more  numerous  operations  are 
tabulated  at  the  hands  of  many  operators,  it  will  be  more  prudent  for  the 
general  surgeon  to  cut  male  children-  before  puberty  than  to  attempt  litho- 
lapaxy. 

As  to  what  cutting  operation  shall  be  adopted  in  the  child,  the  advocates 
of  the  median  and  lateral  operations  both  claim  the  field,  but  the  statistics 
of  the  lateral  are  better  than  those  of  the  median,  particularly  for  large 
stones.  When  the  stone  is  quite  small  and  the  bladder  not  much  inflamed, 
for  anatomical  reasons  the  median  section  is  perhaps  preferable. 

Female  children  of  whatever  age  may  be  treated  by  litholajDaxy.  The 
urethra  may  be  dilated,  and  the  straight  or  curved  tube  used.  I  have  operated 
once,  upon  a  girl  of  four  years,  with  ease  and  success. 

In  the  male  after  pubert}^,  until  the  most  remote  period  of  life,  there  is 
nothing  in  the  age  of  the  individual  which  contraindicates  litholapaxy,. 
while  the  mortality  under  lithotomj'^  is  shown  by  all  tables  to  increase 
steadily  with  the  patient's  age. 

(2)  The  State  of  the  General  Health. — In  case  of  general  disease,  it  becomes- 
often  a  serious  matter  to  decide  whether  to  subject  the  patient  to  any  radical 
operation,  or  simply  to  use  palliative  measures.  ISTo  rules  can  be  laid  down. 
The  surgeon's  general  knowledge  and  experience  must  guide  him.  Some 
distinctions,  however,  may  be  made.  Thus  in  diabetes,  lithotrity  might  be 
justified  where  lithotomy  would  be  out  of  the  question. 

In  Bright's  disease  it  may  be  difficult  to  make  a  choice.  The  existence 
of  moderate,  chronic,  organic  changes  in  the  secreting  portion  of  the  kidney 
does  not  contraindicate  operations  upon  the  bladder,  although  it  somewhat 
aflects  prognosis.  Advanced  renal  disease  of  any  kind  increases  the  risk 
of  all  operations. 

(3)  Local  Condition  of  the  Genito-iirinary  Tract. — Such  conditions  are  diseased 
states  of  the  kidney,  the  bladder,  or  the  urethra.  Chronic  pyelitis,  with  dila- 
tation of  the  ureter  and  pelvis  of  the  kidney,  and  with  more  or  less  of  the 
accompanying  interstitial  changes  in  the  secreting  substance  of  the  kidney, 
has  the  gravest  influence  in  operations  upon  the  urethra  and  bladder.  More- 
over, it  is  a  condition  not  uncommon  as  a  complication  of  some  of  the  mala- 
dies which  give  rise  to  stone  (prostatic  hypertrophy,  urethi'al  stricture),  and 
worse  than  all,  it  is  a  malady  which  often  cannot  be  accurately  diagnos- 
ticated. Thompson  has  devoted  a  chapter  to  this  subject,  recognizing 
its  paramount  importance,  and  the  difficulty,  often  the  impossibility,  of 
diagnosis. 

This  condition  may  be  assumed  to  exist  when  the  general  health  is  poor, 
the  mouth  dry,  the  tongue  pasty  ;  when  the  pus  in  the  urine  is  more  thick 
and  greasy  than  usual,  and  settles  into  a  dense  solid  layer  at  the  bottom  of 
the  vessel ;  when  the  specific  gravity  of  the  urine  is  light  and  its  quantity 
not  very  great ;  and  when  there  seems  to  be  more  albumen  in  the  urine  than 
the  pus  will  account  for.  Such  assumption  of  organic  kidney  changes  may  be 
made  even  if  there  are  no  casts  in  the  urine,  and  no  pain  upon  pressure  in 
the  region  of  the  kidney,  or  along  the  ureter  on  either  side. 

When  the  last-mentioned  set  of  symptoms  exist ;  the  diagnosis  becomes 
nearly  certain ;  but  in  the  absence  of  all  of  them,  kidney  changes  cannot 
be  said  to  be  absent  in  any  case  of  prolonged  chronic  cystitis  in  a  patient 
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beyond  middle  life,  for  they  may  be  present  without  any  especial  distin- 
guishing signs,  the  urine  having  only  those  qualities  that  belong  to  the  urine 
of  chronic  cystitis. 

When,  therefore,  chronic  pyelitis  is  present,  what  is  to  be  done  ?  Such  a 
complication  does  not  absolutely  contraindicate  an  operation  upon  the  blad- 
der, but  it  calls  for  special  care  in  the  preparation  of  the  patient,  and  in  the 
conduct  of  the  operation.  These  are  the  cases  which  furnish  the  bad  attacks 
of  urinary  fever  after  operation,  and  that  desperately  fatal  sequence  known 
as  surgical  kidney.  Fortunately,  however,  all  cases  of  chronic  pyelitis  do 
not  yield  serious  complications  after  an  operation  upon  the  bladder.  I  believe 
that  the  following  case  is  conclusive  in  bearing  out  this  statement : — 

A  gentleman  of  57,  witli  vesical  calculus,  was  brought  from  Massachusetts  by  Dr. 
Paddock,  of  Pittsfield,  to  Dr.  Van  Buren  and  myself.  I  operated  upon  him  Dec.  11, 
1878,  by  litholapaxy,  removing  two  and  a  half  drachms  of  stone,  phosphatic  about  a 
uric-acid  nucleus.  No  dull,  no  accident  whatsoever  marred  a  prompt  recovery,  and  the 
patient  returned  home  after  a  few  days.  He  came  back  in  three  months  for  confirma- 
tion of  his  cure,  and  a  search  proved  the  bladder  to  be  empty.  He  continued,  however, 
to  have  occasional  attacks  of  vesical  irritability,  with  pain  in  the  side,  especially  after 
exertion,  and  to  pass  a  little  pus  with  his  urine ;  for  he  had  vesical  atony  and  eight 
ounces  of  residual  urine  which  he  could  only  void  through  a  catheter  ;  but  his  general 
condition  was  excellent,  he  took  long  walks  over  the  hills,  trout-fishing,  and  was  de- 
lighted with  the  result  of  his  operation,  although  he  was  never  quite  well. 

On  Dec.  8, 1880,  three  years  after  the  operation,  he  died.  Dr.  Paddock  wrote  .  .  . 
■"  He  seemed  in  his  usual  health  until  the  evening  of  Dec.  1,  when  he  had  an  attack  of 
renal  colic.  The  pain  was  relieved  in  a  few  hours  by  an  anodyne  powder.  He  had  a 
severe  chill  on  the  morning  of  Dec.  3,  followed  by  pain  in  the  back,  with  scanty  urine 
containing  blood,  rapid  and  weak  pulse,  quick  respiration,  and  gradually  increasing  cere- 
bral symptoms.  He  died  comatose  on  the  afternoon  of  Dec.  8.  At  the  autopsy,  the  right 
kidney  was  found  entirely  degenerated,  one-half  of  the  capsule  being  occupied  by  a  cyst 
containing  an  ounce  and  a  half  of  fluid,  the  other  half  by  simply  fibrous  tissue.  The  left 
kidney  was  double  the  natural  size,  intensely  congested,  its  surface  covered  with  ecchy- 
motic  spots,  some  of  them  as  large  as  a  nickel  cent,  the  pelvis  and  tubules  distended 
with  bloody  urine,  and  the  upper  end  of  the  ureter  plugged  with  a  mulberry  calculus." 
The  bladder  was  dilated,  with  thinned  walls.  It  contained  no  stone,  and  the  prostate 
was  not  enlarged. 

This  case  is  very  instructive.  There  were  at  the  time  of  the  operation 
vesical  atony,  eight  ounces  of  residual  urine,  vesical  catarrh,  and  phosphatic 
stone — yet  three'years  afterwards,  at  the  autopsy,  the  prostate  was  not  found 
to  be  hypertrophied.  Hence  it  is  plain  that  the  vesical  symptoms  were  i-eflex 
in  origin,  and  due  to  disease  above,  undoubtedly  to  the  degeneration  of  the 
right  "kidney.  E"o  accident  attended  the  operation,  and  the  patient  did  well 
until  a  new  stone  of  oxalate  of  lime  formed  in  his  left  kidney  ;  this  stone,  by 
plugging  the  only  remaining  duct  for  urinary  excretion,  promptly  terminated 
his  life.  Although  kidney  disease  be  detected,  still  an  operation  may  be 
undertaken.  Of  the  three  methods,  a  choice  n)ay  fairly  be  made  in  favor  of 
litholapaxy,  unless  there  is  something  in  the  condition  of  the  bladder,  pros- 
tate, urethra,  or  stone,  to  call  for  lithotomy. 

The  objections  to  old-fashioned  lithotrity  are  the  necessary  number  of  sit- 
tings, each  one  of  which  involves  a  separate  risk,  and  the  especial  danger  of 
exciting  acute  cystitis  by  the  large,  sharp  fragments  left  after  the  first  si'tting. 
The  well-known  fatality  of  lithotomy  in  late  life,  is  probably  largely  due  to  the 
fenal  complications  which  so  often  attend  chronic  cystitis  at  that  period. 

The  morbid  conditions  of  the  bladder  and  prostate  which  influence  a  choice  of 
the  radical  operation  for  stone,  are  chronic  cystitis  and  tumors  of  the  bladder 
and  prostate.     Acute  cystitis  need  not  be  considered.     Although  one  of  the 
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periods  of  exacerbation  of  cystitis  which  usually  accompany  storie  is  not,  a 
favorable  one  for  operation,  yet  either  lithotomy  or  litholapaxy  may  be  per- 
formed during  its  existence,  with  the  happiest  result. 

A  rule  of  old-fashioned  lithotrity  proves  this,  for  when  a  given  sitting  was 
followed  by  severe  acute  cystitis,  it  was  considered  good  practice  to  perform 
lithotomy  at  once,  and  thus  relieve  the  bladder  of  its  torment. 

Litholapaxy  has  in  view  the  avoidance  of  cystitis  by  attempting  to  clear 
the  bladder  of  all  fragments  at  a  single  sitting ;  but  some  years  before  litho- 
lapaxy was  invented,  Thompson  declared  that  the  acute  cystitis  following 
a  sitting  of  lithotrit}-  was  one  of  its  chief  dangers,  and  proposed,  and  success- 
fully practised  as  a  cure  for  acute  cj'stitis  complicating  lithotrity,  a  new,  long 
sitting  under  ether,  in  which  an  attempt  was  made  to  rid  the  bladder  of  all 
foreign  matter.  This  expedient,  although  not  identical  with  lithotomy  for 
the  same  complication,  was  equivalent  in  its  object  and  in  its  efl'ect. 

Chronic  cystitis  of  high  grade  and  unusual  severity  clearly  calls  for  lith- 
otomy— lateral  lithotomy — that  the  bladder  may  be  thoi'oughly  drained  and 
left  at  rest  after  the  operation.  Cystotomy  under  such  circumstances  deals 
with  tv.'o  maladies  at  once,  and  the  greater  risk  of  lithotomy  is  more  than 
compensated  by  the  prospect  of  curing  the  cj'stitis,  while  the  dauger  of 
acutely  aggravating  the  severe  chronic  cystitis  by  the  necessarily  harsh  ma- 
noeuvres of  litholapaxy,  makes  the  latter  operation  a  second  choice. 

In  like  manner,  if  a  tumor  of  the  bladder  complicates  stone,  lithotomy 
is  called  for,  that  both  maladies  may  be  treated  at  once.  Benign  tumors  of 
the  pi'ostate  belong  to  the  same  category ;  but  only  when  they  interfere  with 
the  passage  of  the  urine,  and  are  not  complicated  by  atony  of  the  bladder. 
For  if  there"  is  atony  of  the  bladder,  and  the  patient  is  obliged  to  use  a 
catheter  habitually,  he  gains  nothing  by  cj'stotomy,  and  incurs  a  greater 
risk  to  be  rid  of  his  stone  by  reason  of  the  greater  gravity  of  lithotomy  in 
advanced  age  as  compared  with  lithotrity.  When,  on  the  other  hand,  the 
expulsive  power  of  the  bladder  is  strong,  notwithstanding  the  prostatic  ob- 
struction, then  cystotomy  is  preferable,  for  the  interstitial  prostatic  tumor 
may  be  tak§n  out  at  the  time  of  the  operation  ;  or  the  outstanding  prostatic 
growth  (third  lobe  or  lateral  overgrowth)  may  be  cut  or  twisted  away,  thus 
restoring  to  the  patient  the  lost  function  of  urination.  I  have  operated  upon 
one  such  patient,  who,  before  the  operation,  had  not  urinated  for  four  years^ 
except  through  a  catheter.  After  the  operation  the  flow  occurred  naturally. 
In  another  case  I  had  a  similar,  though  less  brilliant,  result.  When  the  pros- 
tate is  very  long  and  rigid,  and  the  lithotrite  and  tube  pass  vv^ith  considerable 
difficulty,  the -risk  of  damaging  the  deep  urethra  may  occasionally  be  so  great 
as  to  justify  a  choice  of  lithotomy. 

As  far  as  the  urethra  is  concerned,  most  obstacles  to  the  free  passage  of 
large  instruments  may  be  overcome  by  preparatory  treatment,  or  as  a  part 
of  the  final  operation ;  but  serious  organic  stricture  of  the  deep  urethra  is  a 
complication  which  justifies  lithotomy — preferably  the  median  or  the  medio- 
lateral  operation — that  the  stricture  may  be  dealt  with  by  perineal  section  as 
a  first  step  in  the  lithotomy  operation.  Dolbeau's  perineal  lithotrity  is  also 
applicable  to  these  cases. 

II.  Peculiarities  of  the  Stone  as  influencing  a  Choice  of  Operation  . 
FOR  radical  Cure. — The  stone  itself  infiuences  the  choice  of  operation  only 
by  its  size  or  by  its  position  in  the  bladder.  A  very  small  stone,  but  one  too 
large  to  be  washed  out  through  a  tube  with  the  washing  bottle,  is  suitable 
•for  old-fashioned  lithotrity,  without  ether.  The  number  of  stones  does  not 
influence  the  choice  of  operation  in  any  way :  it  simplifies  rapid  lithotrity ,^ 
and  very  much  lessens  the  danger  of  lithotomy,  relatively  to  the  total  size 


CAUSES  OF  DEATH  AFTER  LITHOTOMY  AND  LITHOTRITY.         215 

of  the  calculous  mass.  Nor  does  the  composition  of  the  stone  enter  into  the 
question,  excepting  only  in  the  case  of  oxalate  of  lime.  An  oxalate-of-lime 
stone,  if  quite  large,  may  successful!}^  resist  the  lithotrite.  I  was  present  at 
an  operation  upon  a  stone  of  this  sort,  in  which  the  handle  of  the  lithotri^te 
broke,  and  the  patient  was  thereupon  successfully  cut.  But  an  oxalate-of-lime 
stone,  one  inch  in  diameter,  may  be  very  readily  crushed.  I  have  one  such 
stone  in  my  collection,  weighing  an  ounce,  removed  in  thirty-two  minutes. 

A  stone  may,  however,  have  for  a  nucleus  some  foreign  body  which  cannot 
be  properly  dealt  with  by  lithotrity,  such  as  a  bit  of  wax,  a  glass  tube,  a  piece 
of  lead  or  iron  (from  gunshot  wound),  or  a  bit  of  silver  catheter.  I  saw  a 
piece  of  wax  removed  by  Dr.  George  A.  Peters  through  a  Bigelow  tube,  and 
I  have  crushed  and  removed  by  the  washing  bottle  a  piece  of  soft  rubber 
catheter  which  had  formed  the  nucleus  of  a  phosphatic  stone. 

But  a  stone  may  be  so  large  that  it  cannot  be  grasped  by  the  lithotrite,  or 
it  may  be  small  enough  to  be  grasped,  and  jet,  being  composed  of  oxalate  of 
lime,  it  may  fail  to  break.     Then  plainly  lithotomy  is  the  alternative. 

Again,  a  stone  may  be  lodged  in  some  out-of-the-way  pouch,  as  in  a  hernia 
of  the  bladder,  or  may  be  encysted  and  inaccessible  to  the  lithotrite.  Here 
the  choice  is  palliation  or  lithotomy. 

If  the  foregoing  line  of  argument  be  correct,  it  is  fair  to  conclude  that  to 
lithotomy  must  be  given — 

1.  All  male  children  before  puberty. 

2.  All  cases  complicated  by  very  severe,  chronic  cystitis. 

3.  Cases  of  tumor  of  the  bladder  complicating  stone. 

4.  Some  cases  of  prostatic  overgrowth,  not  cctnplicated  with  atony. 

5.  Some  cases  of  very  large  prostate  through  which  instrum'ents  cannot 
readily  be  made  to  pass. 

6.  Cases  complicated  by  severe,  deep,  urethral  stricture. 

7.  Cases  of  very  large  or  very  hard  stone. 

8.  Cases  of  encysted  gtone. 

9.  Cases  of  certain  foreign  bodies. 

All  other  patients  who  are  proper  subjects  for  radical  operation  may  be 
best  dealt  with  by  lithotrity — very  small  stones  possibly  by  the  old-fashioned 
operation  without  ether,  perhaps  with  cocaine,  but  all  other  calculi  by  litho- 
lapaxy. 


Causes  of  Death  after  Lithotomy  and  Lithotrity. 

These  are  shock,  hemorrhage,  urinary  fever,  exhaustion,  peritonitis,  pyae- 
mia, septicaemia,  surgical  kidney,  and  tetanus,  and  will  be  considered  here- 
after under  the  head  of  complications. 

Shock  is  an  uncommon  cause  of  death.  In  lithotomj'  the  size  of  the 
wound  is  small,  the  duration  of  the  operation  is  brief,  and  no  important  organs 
or  tissues  are  invaded.  Hemorrhage,  formerly  more  dreaded  than  other  com- 
plications, is  rarely  fatal  with  the  means  now  at  the  surgeon's  hand,  notably 
the  rubber-tampon.  Urinary  fever  may  be  somewhat  guarded  against  by 
preparatory  treatment.  Exhaustion  can  hardly  prove  fatal  except  in  a 
patient  with  unhealthy  organs.  Peritonitis,  except  as  accomjDanying  cellu- 
litis, is  rare.  It  is  more  common  in  children  than  in  adults,  and  has  been 
noticed  after  lithotrity.  Pyaemia,  septicaemia,  and  surgical  kidney,  are  the 
most  common  causes  of  death  after  lithotomy  or  lithotrity,  the  first  two 
usually  as  an  accompaniment  of  cellulitis,  caused  often  by  bruising  or  lace- 
rating the  soft  parts  while  extracting  a  large  stone,  particularly  if  the  urine 
be  putrid,  by  infiltration  of  urine,  burrowing  abscess,  etc.     Surgical  kidney 
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is  a  sequence  of  an  ascending  inflammatory  pi'ocess,  starting  as  an  acute  cys 
titis  and  terminating  as  an  acute  pyelitis,  with  multiple  (bacterial)  abscessei 
in  the  kidney — the  whole  culminating  in  death  during  coma,  with  higl 
temperature  and  suppression  of  urine. 

Pysemia  and  septicaemia  may  be  somewhat  guarded  against  by  preparatory 
treatment,  directed  toward  depriving  the  urine  of  its  putridity  and  ammo 
niacal  equalities.  Surgical  kidney  cannot  be  guarded  against;  it  is  more  thar 
anything  else  a  result  of  a  previously  diseased  condition  of  the  kidney,  anc 
when  it  occurs  it  is  the  most  certainly  fatal  of  all  the  complications  of  ope- 
rations upon  the  bladder.  An  occasional  death  by  tetanus  has  been  noted 
after  lithotomy. 


Pkepakation  of  Patient  fok  Radical  Treatment  of  Stone. 

If  a  patient  is  young,  with  sound  kidneys,  a  small  stone,  and  a  bladdei 
reasonably  free  from  inflammation,  the  urine  being  acid,  no  preparatory  treat- 
ment is  absolutely  necessary,  and  an  operation,  well  executed,  is  not  much 
more  likely  to  injure  him  seriously  than  it  would  after  prolonged  prepara- 
tory treatment.  But  the  older  the  patient,  the  more  damaged  his  organs, 
the  higher  the  grade  of  .the  chronic  cystitis,  the  more  amraoniated  and 
putrid  the  urine,  and  the  larger  the  stone,  by  so  much  the  more  are  skill, 
time,  and  attention  needed  in  the  preparatory  treatment. 

This  should  in  the  main  be  the  same,  whether  lithotomy  or  lithotrity  be 
contemplated.  It  may  be  dis'ided  into  two  parts:  (1)  The  general  prepara- 
tion of  the  jJatient.  (2)  The  special  preparation  just  before  the  operation,  tc 
be  repeated  in  lithotrity  before  each  subsequent  sitting. 

(1)  General  Preparation  of  the  Patient. — This  consists  in  attention  to  the  gene- 
ral health,  to  the  condition  of  the  urine,  and  to  the  state  of  the  bladder  and 
urethi'a.  The  general  health  may  be  fortified,  if  need  be,  by  tonics,  the  bowels 
regulated,  the  diet  looked  into.  As  to  diet,  it  is  well  to  encourage  the  use  oi 
milk,  both  because  it  is  very  nutritive  and  acts  as  a  mild  soothing  diui'etic, 
and  because  it  is  an  appropriate  article  of  diet  after  the  operation,  and  it  is 
well  to  accustom  the  patient's  stomach  to  its  digestion  and  assimilation ; 
when  ordinary  milk  does  not  agree  with  him,  peptonized  milk,  kumyss,  oi 
buttermilk,  may  be  advantageously  substituted. 

The  urine  needs  careful  attention,  first  to  decide  whether  kidney  disease 
or  diabetes  exist,  and,  if  so,  whether  any  operation  is  allowable;  and,  secondly, 
as  to  its  alkalinity  and  putridity. 

It  has  been  perfectly  well  established  (Girard,^  Malherbe,^  Gosselin  and 
A.  Robin,^  Menzel,*  and  Mui-on°)  that  normal  urine — urine  alkaline  with  fixed 
alkalies  or  acid  with  urates' — does  not  harm  the  tissues  or  occasion  local 
inflammation,  while  urine  in  ammoniacal  degeneration  is  deadly  to  tissue 
vitality.  The  more  putrid  and  decomposed  such  urine,  the  more  virulent  does 
it  become  (swarming  as  it  is  with  bacteria),  and  it  is  not  wise  to  operate  upor 
a  bladder  containing  urine  in  this  condition  by  the  crushing  operation,  or,  il 
it  can  be  avoided,  even  by  lithotomy.  The  causes  of  this  putridity  in  the 
urine  are  chronic  vesical  catarrh,  with  atony,  and  the  constant  presence  o" 
residual  urine  in  the  bladder.    Any  grade  of  acute  or  chronic  vesical  catarrl 

'  Resorption  urineuse  et  uremie  dans  les  maladies  des  voies  urlnalres.     Paris,  1873. 

'  De  la  flfevre  dans  les  maladies  des  voies  urinaires,  Thfese.     Paris,  1872. 

3  L'urine  ammoniacal  et  la  fifevre  urineuse.     Paris,  1874. 

<  Wien.  med.  Wochensohrift,  Nos.  81-86.     1869. 

^  Pathogenic  de  I'inflltration  de  Purine.     Paris,  1872. 

^  Van  Buren  and  Keyes,  Genito-Urinary  Diseases,  etc.,  pp.  46,  144.     1874. 
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may  exist  with  pus,  blood,  and  even  stringy  mucus  and  ammonia  in  the  ui'ine, 
but  positive  putridity  is  only  found  where  such  urine  is  retained  for  some 
time  in  a  paralyzed  or  atonied  bladder. 

Moderate  putridity  may  be  noticed  occasionally  in  connection  with  long 
standing  chronic  pyelitis,  with  distended  pelvis  of  the  kidney,  but  such  cases 
are  not  suitable  for  any  I'adical  operation  for  stone  in  the  bladder. 

When,  therefore,  the  urine  is  putrid,  preparatory  treatment  is  imperative. 
The  patient  should  be  put  to  bed,  the  urine  should  be  rendered  dilute  and 
abundant,  and  the  bladder  should  be  washed  out  with  some  Avarm  antiseptic 
solution,  the  strength  being  meantime  maintained  by  quinine,  tonics,  and  a 
suitable  diet  in  which,  if  possible,  milk  should  form  a  part. 

As  diluents,  the  infusions,  extracts,  and  decoctions  of  various  vegetables 
(buchu,  triticum  repens,  pareira  brava,  corn-silk,  flaxseed)  are  of  veiy  little 
value,  and  gum  and  elm-bark  water  of  none  whatever.  Buttermilk  among 
the  foods,  and  benzoic  acid,  the  benzoates,  salicylates,  and  salicine  among  tlie 
medicines,  will  efi'ect  what  little  is  possible  by  ordinary  therapeutic  means. 

But  the  stomach  objects  to  the  benzoates  and  often  to  the  salicylates,  and 
the  best  medical  treatment  by  the  mouth  will  usually  be  found  to  consist  in 
a  judicious  exhibition  of  some  diluent  water.  Simple  rain-water — better  if 
filtered — is  generally  effective,  and  this  or  any  other  water,  when  used  as  a 
diluent,  should  be  consumed  abundantly.  Bethesda  water  (Dunbar's  Spring), 
Poland  water,  Glen  Summit,  Clysmic,  Mountain  Valley  (Arkansas),  Wil- 
dungen — these  are  types  of  the  waters  which  are  most  suitable,  being  bland 
diuretics,  easily  assimilated,  and  not  owing  their  value  to  any  especial  min- 
eral ingredient.  They  are  little  better  than  rain-water,  and  if  stale  are  not 
as  good,  but  they  are  easier  to  obtain  in  large  cities,  and  are  more  readily  assi- 
milated by  some  stomachs. 

Direct  treatment  by  injection  is  more  efficacious  than  any  other  means. 
As  these  patients  with  putrid  urine  usually  suffer  from  vesical  atony  or 
paralysis,  the  catheter  may  be  already  in  use.  If  not,  the  practice  of  draw- 
ing oft'  the  urine  must  be  instituted  with  all  the  customary  precautions,  such 
as  not  emptying  the  bladder  entirely  at  the  first  sitting,  etc.  Water  at  a  tem- 
perature of  about  100°  F.,  and  containing  a  tablespoonful  or  more  of  borax  to 
the  pint,  may  be  injected  through  a  soft  catheter,  preferably  with  a  fountain 
syringe.  The  French  use  habitually  a  four-per-cent.  solution  of  boracic  acid. 
A  double-current  catheter  should  not  be  used.  A  bladder  cannot  be  well 
washed  unless  it  is  moderately  distended,  so  that  its  folds  may  be  obliterated, 
and  such  distention  is  not  effected  by  the  double-current  catheter.  Mild 
solutions  of  permanganate  of  potassium  may  be  used,  or  a  one-pei'-cent.  solu- 
tion of  carbolic  acid.  Two-per-cent.  solutions,  as  well  as  all  corrosive-subli- 
mate solutions,  have  proved  irritating  in  my  hands.  Dilute  lead-water;  mild 
solutions  of  sulphate  of  zinc,  from  three  to  ten  grains  to  the  pint ;  of  nitrate 
of  silver,  half  a  grain  to  the  ounce,  slowly  increased  in  strength ;  or  other 
similar  solutions,  may  be  used.  An  excellent  injection  is  the  dilute  nitric 
acid,  from  one  to  sixty  minims  in  the  pint  of  water.  Borax  and  nitric  acid 
have  given  better  results  in  my  hands  than  the  other  injections  mentioned. 

If  the  urine  is  not  putrid,  and  in  any  case  where  there  is  no  atony  and  no 
residual  urine,  it  is  doubtful  whether  vesical  injections  do  any  good.  Yet 
often  under  these  circumstances  the  bladder  is  highly  inflamed,  and  mani- 
festly not  ready  to  be  interfered  with.  The  urine  is  full  of  blood,  pus,  or 
stringy  mucus,  and  perhaps  fever  runs  high.  Such  conditions  are  to  be 
treated  as  in  other  cases  of  cystitis.  Alkaline  draughts  (citrate  of  potassium), 
anodynes — preferably  by  suppository,  a  little  belladonna  being  combined  with 
opium — and  I'est  in  bed,  with  hot  hip  or  full  baths,  and  hot  local  fomentations, 
are  the  most  important  remedies. 
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If,  after  reasonable  time  and  effort,  the  putridity  of  the  urine  cannot  be 
overcome,  or  the  intensity  of  the  cystitis  subdued,  then,  if  any  operation  is 
to  be  done,  it  must  be  lithotomy,  which  not  only  extracts  the  offending 
foreign  body,  but  also  drains  the  bladder,  leaves  it  at  rest,  and  thus  affords 
the  best  chance  for  recovery  from  the  cystitis,  provided  that  the  cystotomy 
itself  be  sustained. 

(2)  Special  Preparation  just  before  the  Operation. — This  preparation  is  more 
or  less  rigorous  in  detail  according  to  the  especial  requirements  of  each  case. 
For  a  child  little  or  nothing  need  be  done,  but  in  the  ease  of  an  adult,  how- 
ever  seemingly  well,  no  harm  can  result  from  taking  precautions.  The  pre- 
paration is  the  same  for  lithotomy  and  lithotrity,  and  is  to  be  repeated  before 
each  sitting  of  the  latter,  if  more  than  one  be  required. 

On  the  morning  of  the  day  of  operation  the  patient  should  remain  warm 
and  quiet  in  his  bed,  his  bowels  should  be  evacuated,  and  his  stomach  should 
be  kept  empty,  if  an  ansesthetic  is  to  be  used.  At  about  three  hours  before 
the  time  of  operating  he  may  take  ten  or  fifteen  grains  of  quinine.  A  few 
drops  of  the  strong  tincture  of  aconite  is  thought  well  of  in  some  quarters,  to 
ward  off  shock  and  prevent  chill.  I  have  reaped  most  success  in  this  line  from 
the  combination  of  pilocarpine  and  morphia.  This  may  be  given  by  the 
stomach  a  half  hour  before  operating,  but  it  is  more  effective  if  administered 
subcutaneously  just  as  the  operation  terminates.  The  amount  of  morphine  i^ 
to  be  varied  from  one-sixth  of  a  grain  upwards,  if  the  patient  has  been  accus- 
tomed to  use  it.  Of  the  muriate  of  pilocarpine  I  find  a  dose  of  from  a  tenth 
to  a  sixth  of  a  gi'ain  ample  to  produce  physiological  effects,  and  I  believe  it 
to  be  quite  pptent  in  warding  off  chill. 

Before  lithotrity,  besides  all  the  above-mentioned  points  of  preparatory 
treatment,  the  urethra  should  be  gauged  to  see  that  there  is  no  obstacle  to 
free  instrumentation.  The  meatus  may  be  attended  to  at  the  time  of  final 
operation.  Anterior  stricture  should  be  cut,  deep  stricture  dilated.  If  dila- 
tation is  impracticable,  lithotomy  should  be  performed,  and  both  maladies 
dealt  with  at  once.  It  is  doubtful  whether  the  old-fashioned  practice  of 
"  training  the  urethra"  by  the  use  of  sounds  passed  at  intervals  is  of  any 
value.  The  risk  of  exciting  complieatipns  when  the  deep  urethra  is  irritated 
by  the  presence  of  stone  in  the  bladder  is  great,  and  local  sensitiveness  of  the 
urethra,  if  ether  is  not  used,  may  be  so  moderated  by  the  preparatory  injec- 
tion of  a  four-per-cent.  solution  of  cocaine,  that  it  has  become  unnecessary. 
The  calibre  of  the  urethra  must  be  determined,  but  nothing  more.  In  litho- 
trity and  in  litholapaxy  it  is  good  practicse,  if  the  urine  is  at  all  foul,  to  draw 
it  ofl'  just  before  the  crushing  is  commenced,  and  substitute  pure  water  or 
borated  water,  in  which  to  do  the  crushing. 


Lithotrity. 

All  lithotrity,  even  that  known  as  the  old-fashioned  operation,  is  of  modern 
origin.  Surgery  owes  to  the  genius  of  France,  and  to  the  present  century,  all 
that  is  valuable  in  this  admirable  operation.  In  1817  the  instruments  were 
devised  by  Civiale,  with  which  he  proposed  to  break  up  a  calculus  within 
the  bladder,  and  in  1824,  before  a  special  committee  appointed  by  the 
Academy  of  Medicine,  he  operated  successfully  upon  two  patients.  This  is 
the  first  systematic  and  scientific  attempt  at  lithotrity  recognized  by  history. 
The  term  lithotrity  is  etymologically  inaccurate,  but  usage  has  earned  it  a  fixed 
position  in  classical  nomenclature.  The  most  probable  derivation  is  from  s^ieoj, 
a  stone ;  *f  peu,  I  pierce ;  and  in  this  sense  the  term  was  entirely  apposite,  as  far 
as  the  first  operations  were  concerned,  for  in  them  the  stone  was  first  seized 
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and  then  perforated  by  a  drill,  before  it  was  finally  crushed.  For  the  opera- 
tion at  present  used,  either  lithotripsy  (grinding  a  stone)  or  lithoclasty  (break- 
ing a  stone)  would  be  more  accurate. 

Scattered  records  of  various  efforts  to  relieve  the  bladder  of  stone  without 
the  use  of  the  knife,  existed  in  medical  history  long  before  the  days  of  Civiale. 
The  firat  instance  seems  to  have  been  that  of  the  monk  Theophanes,  early  in 
the  ninth  century.  Albucasis,  in  Arabia,  appears  to  have  been  acquainted 
with  lithotrity,  at  least  in  theory.  The  monk  of  Citeaux  is  usually  referred 
to  in  this  connection,  and,  finall}',  Colonel  Martine'  with  his  file,  made  of  the 
end  of  a  knitting  needle,  well  tempered  and  set  in  a  piece  of  whalebone  as  a 
handle.  With  this  rude  tool,  pushed  through  a  straight  canula,  the  colonel 
was  wont  to  rub  his  stone  away,  repeating  his  sittings  sometimes  twice  a  day, 
and  often  operating  in  the  presence  of  witnesses.  In  this  manner  he  finally 
entirely  relieved  his  bladder ;  but  nobody  has  testified  to  the  size  of  the  stone 
or  the  weight  of  the  debris. 

The  Bavarian  surgeon  Gruithuisen^  seems  to  have  conceived  the  idea  of 
lithotrity  in  1809.  He  published  his  views  in  1813,  establishing  the  possi- 
bility of  catheterization  by  a  straight  tube,  and  proposing  to  introduce  through 
this  tube  a  variety  of  instruments  to  act  upon  the  stone:  a  lance-shaped  drill, 
with  a  wire  snare  to  hold  the  stone  in  place  ;  a  trephine ;  a  crow-bill  forceps 
to  crush  the  debris  ;  a  stone  cutter,  etc.,  of  all  of  which  he  gave  plates ;  but 
there  is  no  evidence  to  show  that  these  instruments  were  ever  actually  con- 
structed, much  less  put  to  the  test,  even  upon  the  cadaver. 

In  1818  Civiale,  being  then  a  medical  student,  presented  to  the  medical 
faculty  an  essay  upon  a  new  lithontriptew,  but  it  was  an  instrument  never 
used,  and  apparently  not  very  suitable  for  the  woi'k  for  which  it  had  been 
designed.  During  all  this  period  there  seems  to  have  been  great,  activity  in 
the  surgical  world  upon  the  stone-crushing  question.  Fournier  de  Lempdes, 
in  1812,  constructed  some  special  instruments,  and  tried  them  on  the  cadaver 
at  the  St.  Louis  Hospital,  in  Paris.  Elderton,  in  Scotland,  constructed  a  curved 
file  to  be  used  to  wear  away  a  stone.  Amussat  made  some  eftbrts  before  a 
commission  of  the  Academy,  but  his  instrument  unfortunately  broke  during 
the  sitting.  Leroy  d'fitioUes  devised  an  instrument  to  saw  the  stone,  and 
Ducamp  another,  which  was  tried  upon  the  living  subject.  Finally,  Leroy 
d']&tiolles  perfected  a  forceps  with  three  branches  and  a  saw  {lithoprioyie),  in 
April,  1823,  and  in  the  following  Januarj^,  1824,  Civiale's  Utholabe  (Fig. 
1200),  a  three-branched  forceps  with  drill,  was  successfully  used  upon  a  living 

Fig.  1200. 
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Civiale's  Utholabe. 


patient.     Leroy  d'!&tiolles^  confessed  that  he  had  obtained  the  idea  of  his 
lithoprione  from  a  three-bladed  forceps  (tire-balk)  of  Alphonse  Ferri. 

Attempts  at  improvement  and  modifications  of  the  trilabe  now  became 
numerous  on  all  sides.     Even  Civiale  attempted  a  modification,  but  no  prac- 

'-  Journal  of  Science  and  the  Arts,  vol.  i.  p.  199.     1817. 

'  Art.  Lithotritie,  Diet,  de  Med.  et  de  Chir.  Pratiques,  tome  xxi. 

'  Expose  des  divers  precedes  jusqu'si  ce  jour  pour  gu^rir  de  la  pierre,  etc.     Paris,  1825. 
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tical  advantage  was  obtained,  and  all  efforts  had  the  same  direction  and  the 
same,  general  idea,  namely,  that  it  was  necessary  first  to  weaken  the  stone  by 
multiple  perforations  before  it  could  be  successfully  crushed. 

To  Jacobson,  a  Danish  surgeon,  is  due  the  credit  of  demonstrating,  in  1831, 
that  stones  of  considerable  dimensions  might  be  crushed  by  simple  pressure, 
without  previous  perforation.  His  instrument,  the  mechanism  of  which  is 
sufficiently  clear  (Figs.  1201  and  1202),  did  very  well  for  the  first  crushing, 

Fig.  1201. 
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Jacobson'a  lithotrite,  closed. 
Fig.  1202. 


JacobBOn's  lithotrite,  opened. 

but  it  was  difficult  to  pick  up  the  broken  fragments  with  the  loop,  and  the 
smaller  the  fragments  the  harder  became  the  task,  so  that  although  the 
instrument  enjoyed  considerable  and  well  merited  popularity,  it  is  no  longer 
used. 

Meantime  attempts  to  apply  the  crushing  power  more  conveniently  were 
made  in  England  and  in  France.     Amussat  had  already,  in  1822,  devised  a 

Fig.  1203. 


Heurteloup's  percuteur. 


straight  brise-pierre,  with  which  to  crush  small  calculi  and  larger  ones  which 
had  been  perforated,  and  Heurteloup  at  about  the  same  time  constructed  a 
brise-coque  ;  but  the  final  act  of  evolving  the  jaws  of  the  lithotrite,  as  they 
exist  at  the  present  day,  is  ascribed  by  the  English  to  Mr.  "Weiss,  the  instru- 
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ment-maker  of  London,  in  1824,^  and  by  the  French  to  Baron  Heurteloup,^  in 
1832.  HeurteloLip's  instrument,  the  percuteur,  as  perfected,  is  shown  in  Fig. 
1203.  A  special  couch  was  used  by  Heurteloup,  by  which  he  changed  the 
position  of  the  patient,  and  consequently  of  the  stone.  He  had  the  stem  of 
his  percuteur  so  iixed  that  no  shock  should  be  communicated  through  it  to  the 
patient.  Afterwards  the  table  was  given  up,  and  the  side  handles  shown  in 
the  figure  substituted,  that  the  hands  of  an  assistant  might  receive  the  counter 
shock  of  the  hammer  and  the  soft  parts  of  the  patient  be  spared. 

The  first  instrument  made  by  Weiss  was  simply  a  curved  forceps,  its 
hollow  tube  containing  a  small  saw  destined  to  divide  the  stone.  In  England 
the  names  of  Stodart,  Haygarth,  Hodgson,  of  Birmingham,  L'Estrange,  of 
Dublin ;  on  the  continent,  those  of  Leroy  d'Ftiolles,  Dupuytren,  Touzay, 
Amussat,  Segalas,  and  others,  swelled  the  list  of  those  applying  useful  modi- 
fications to  the  lithotrite. 

Screw  power  in  the  handle  was  soon  employed  to  take  the  place  of  the 
Heurteloup  hammer.  The  first  actual  experiments  made  with  it  were  at 
the  hands  of  Hodgson,  in  the  Birmingham  Hospital,  in  1825,  but  it  was  not 
adopted  at  that  date  through  fear  of  damaging  the  bladder  by  the  fragments, 
as  they  flew  apart  from  the  jaws  of  the  instrument  under  the  pressure  of  the 
screw. 

The  adaptation  to  the  screw  of  the  rack  and  pinion  by  Fergusson,  in  1834, 
finally  did  away  with  this  fear.  ISText  came  the  ecrou-brise  of  Charriere,  the 
French  instrument  maker,  in  which  by  a  twist  given  to  the  handle  the  screw 
movement  could  be  thrown  on  or  off  at  will,  and  finally  the  instrument  now 
generally  used,  which  owes  its  corrugated  light  cylindrical  handle  to  Thomp- 
son, and  the  sliding  button  which  regulates  the  screw  action  to  Weiss. 

All  the  lithotrites  now  in  general  use  resemble  each  other  in  their  essential 
features.  The  jaws  are  set  nearly  at  right  angles  to  the  axis  of  the  shaft. 
The  male  blade  is  more  or  less  roughened  ;  the  female  blade  fenestrated  or 
flat.  The  old  scoop-lithotrites  with  hollowed  blades,  whose  function  it  was 
to  bring  away  as  much  of  the  detritus  as  possible  in  their  bite,  after  a  given 
crushing,  have  been  discarded.  The  solid  back  of  the  female  blade  is  now 
only  retained  that  the  pulverization  of  the  stone  may  be  more  thorough. 

All  lithotrites  possess  the  light,  roughened,  cylindrical  handle, a  screw  move- 
ment with  some  mechanism  to  throw  it  on  and  off,  and  a  wheel  or  rounded 
handle  to  work  the  screw.     A  marking  in  centimetres  or  inches,  on  the  male 


Fig.  1204. 


Fig.  1205. 


Thompson's  fenestrated  lithotrites. 


blade,  indicates  the  extent  of  separation  of  the  jaws  of  the  instrument.     Of 
the  minor  variations  in  shape  and  detail,  there  is  no  end,  and  they  are  not 


'  Thompson,  Clinical  Lectures  on  Diseases  of  the  Urinary  Organs,  6th  ed.,  p.  75.     1882. 
'  Art.  Lithotritie,  Diet,  de  Med.  et  de  Chir.  Pratiques,  t.  xxi.  p.  663. 
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very  important.  Any  good  operator  can  do  excellent  work  with  any  reason- 
ably good  instrument,  but  no  instrument,  however  good,  can  be  counted  upon 
to  perform  a  good  operation  unless  a  good  hand  is  behind  it,  and,  better  still, 
a  hand  more  or  less  trained  to  this  special  work. 

I  shall  describe  only  the  lithotrites  of  Thompson  and  Bigelow,  and  the 
instruments  which  I  habitually  use.  Thompson  uses  two  instruments,  one 
fenestrated  to  do  the  heavier  work,  the  other  uon-fenestrated  for  ordinary 
crushing.  He  employs  two  varieties  of  fenestrated  lithotrite,  that  shown  in 
Fig.  1204  being  the  old-fashioned  one,  and  obviously  far  less  powerful  than 
its  younger  rival  (Fig.  1205),  in  which  the  male  blade  passes  entirely  through 
the  female.  Pie  uses  also  two  forms  of  non-fenestrated  lithotrite.  Fig.  1206 
shows  that  used  in  intermediate  work,  with  reasonably  large  and  hard  frag- 
ments. Its  male  blade  is  narrow  and  slightly  wedged  in  shape.  That  seen  in 
Fig.  1207,  with  its  broad,  flat  male  blade  is  for  final  pulverization  of  the  frag- 


Fig.  1207. 


Thompson's  non-fenestrated  lithotrites. 


ments.     The  toughest  steel,  cut,  not  forged,  is  used  in  the  manufacture  of  all 
these  instruments. 

Fig.  1208. 


Thompson's  lithotrite,  male  hlade. 
Fis.  1209. 


;,  TIEMfliNU  i  CO 
Thompson's  lithotrite,  female  blade 
Fig.  1210. 


C.TEM  ANN-CO. 
Handle  of  Thompson's  lithotrite. 


Figs.  1208, 1209  represent  the  male  and  female  blades  of 'the  Thompson 
instrument,  when  separated,  and  Fig.  12J0  shows  the  handle  closed. 
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Bigelow  uses  two  instruments  of  the  same  pattern,  one  corresponding  in 
size  to  about  No.  25  of  the  French  scale,  tlie  other  to  about  IsTo.  80,  at  the 
junction  of  the  shaft  with  tlie  jaws.  (Figs.  1211,  1212.)  He  says  that  the 
spur  in  the  heel,  together  with  the  narrowness  of  the  male  blade,  effectively 


Fig.  1211. 


1212. 


Jaws  of  Bigelow's  lithotrite. 

prevent  clogging.  The  forward  curve  at  the  toe  of  the  female  blade  was 
devised  by  Bigelow  to  facilitate  the  introduction  of  a  large  instrument  with 
long  jaws  through  a  large  prostate. 

Bigelow  believes  that  quicker  and  more  powerful  work  can  be  accom- 
plished by  the  wrist  motion  of  rotation  than  by  the  fingers  upon  a  wheel. 
Therefore  he  makes  the  handle  of  his  lithotrite  of  solid  hard-rubber,  and 
pear-shaped.  (Fig.  1213.) 

Fig.  1213. 


Handle  of  Bigelow's  lithotrite. 

The  method  of  throwing  on  the  screw  power  in  Bigelow's  instrument  is 
also  an  innovation.  It  is  effected  by  a  collar  upon  the  end  of  the  cylindrical 
handle,  and  is  thrown  into  action  by  rotation  conformably  to  the  general 
wrist  motion  used  in  manipulating  the  screw.  This  instrument  is  larger  and 
heavier  than  other  models.  It  is  very  effective  for  rapid  work,  and  the  male 
blade  is  so  small,  and  its  asperities  are  so  arranged,  that  it  is  with  difliculty 
that  a  fold  of  the  bladder  can  be  pinched.  It  requires  a  little  training  to 
work  the  handle  readily. 

The  instruments  which  I  use  are  all  fenestrated,  so  that  the  male  blade  may 
be  made  to  pass  just  beyond  the  female  blade,  if  necessary.  Such  an  instru- 
ment cannot,  by  any  possibility,  clog  with  any  substance  out  of  which  stone 
is  formed.  For  litholapaxy  there  is  no  object  in  carrying  fragmentation  to 
trituration — small  fragments  will  pass  the  tube  as  well  as  dust,  and  are  less 
likely  to  flow  back  with  the  return  current.  For  old-fashioned  lithotrity  a 
narrow  fenestra  is  all  that  is  required,  that  the  fragments  may  be  made  very 
small ;  but  as  long  sittings  are  not  allowable  with  this  operation,  the  non- 
fenestrated lithotrite  is  suitable  when  it  is  practised. 
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Coulson  uses  a  fenestrated  lithotrite ;  Billroth  and  Dittel  use^Reliquet's, 
which  is  partly  fenestrated.  The  German  surgeons  have  modified  it  slightly. 
Guyon,  who  has  done  more  operations  than  any  one  else,  uses  only  fenesti'ated 
lithotrites,  having  three  sizes,  suitable  for  the  various  sizes  of  urethra  and 
of  stone. 

The  instruments  which  I  employ  are  three :  Fig.  1214  shows  the  jaws,  and 
rig.  1215  the  handle,  of  the  larger  and  stronger  instrument.     The  pattern  of 

Fig.  1214. 


JawB  of  Keyes's  lithotrite. 


the  jaws  is  the  same  in  all.     The  three  sizes  are  to  accommodate  variations 
in  the  size  and  hardness  of  the  stone.     I  prefer  the  Eeliquet  pattern  of  rough- 
Fig.  1215. 


Keye8*B  lithotrite. 

ening  the  male  blade.  The  instrument  is  narrow,  but  exceedingly  strong. 
It  grasps  well,  and  cannot  clog.  With  any  reasonable  care  it  is  unlikely  to 
catch  a  fold  of  the  bladder  in  its  bite. 

Eor  purposes  of  experiment  I  have  caught  up  a  fold  of  the  bladder  in  the 
dead  subject  with  Bigelow's,  Thompson's,  and  my  own  instrument.  It  is 
not  difficult  to  do  this,  and  not  difficult  to  recognize  the  bladder  when  caught, 
nor  is  it  difficult  to  drop  the  bladder  uninjured  after  the  operator  becomes 
conscious  that  it  is  caught. 

A  few  words  will  account  for  the  creation  of  my  instrument.  In  1876, 1 
received  from  Paris  a  Reliquet's  lithotrite,  made  by  Collin.  I  was  delighted 
with  its  grasping  power,  but  the  jaws  clogged  badly  the  first  time  I  used  the 
instrument,  and  could  riot  be  freed.  In  extracting  them  the  point  of  physio- 
logical narrowing  of  the  urethra,  at  two  and  a  half  inches  from  the  meatus, 
was  slightly  torn,  and  death  from  pysemia  followed  this  one  sitting — of  the  old 
operation  without  ether — the  calamity  being  due,  in  my  opinion,  entirely  to 
the  laceration  of  the  urethra.  I  had  previously  scratched  a  urethra  disagree- 
ably, but  not  mortally,  while  using  a  Thompson's  non-fenestrated  lithotrite, 
and  bringing  out  an  angular  piece  which  could  not  be  dislodged  from  its 
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jaws.  I  therefore  determined  to  use  always  a  fenestrated  lithotrite,  and  as 
the  only  instruments  of  that  sort  then  in  existence,  within  my  reach,  had  sharp 
cutting  edges  upon  the  male  blade,  and  were  dangerous  instruments  for  rapid 
use,  I  simply  took  the  Thompson's  non-fenestrated  instrument,  and  had  cut  in 
its  back  a  fenestra  large  enough  to  allow  the  sole  of  the  male  blade  to  pass 
through  it.  This  instrument  never  clogged;  it  was  almost  impossible  to 
catch  the  bladder  with  it;  and  by  its  aid  all  my  earlier  operations  of  lithola- 
paxy  were  performed.  But  it  proved  by  no  means  large  enough  or  strong 
enough  for  heavy  work,  wherefore  I  had  the  back  of  the  female  blade  cut 
out  of  the  Eeliquet's  instrument.  This  gave  great  satisfaction,  and  out  of  it 
grew  the  instrument  I  use. 

I  have  had  one  large  instrument  made  with  the  forward  curve  at  the  toe 
of  the  female  blade,  as  advised  by  Bigelow,  for  ease  of  introduction  ;  but 
although  this  object  is  attained,  yet  I  look  upon  the  second  curve  as  a  disad- 
vantage, because  this  irregularity  in  the  length  of  the  blades  makes  it  impos- 
sible, when  the  instrument  is  i^eversed  in  the  bas-fond  of  the  bladder,  to  pick 
up  very  flat  or  small  fragments.  I  have  demonstrated  this  on  several  occa- 
sions, using  first  the  lithotrite  with  the  double  curve  in  vain,  and  then  a 
similar  instrument  without  this  forward  curve,  with  prompt  success. 

In  the  handle  of  my  larger  lithotrite,  I  have  placed  two  buttons,  so  that 
any  finger  of  either  hand,  in  any  position,  may  strike  a  button  easily,  and 
promptly  connect  the  screw.  Either  button  works  alone,  or  they  work 
together.  They  are  saddle-shaped,  high,  and  much  easier  to  work  than 
those  of  the  older  models. 

All  instruments  now  have  the  thread  of  the  screw  more  oblique  than  for- 
merly, to  increase  the  rapidity  of  action.  I  have  very  materially  enlarged 
the  wheel,  thus  more  than  making  good  the  consequent  loss  of  power.  The 
larger  instrument  will  lock  upon  a  stone  two  and  a  half  inches  in  diameter. 

For  old-fashioned  lithotrity,  no  instrument  except  the  lithotrite  is  required, 
unless  it  be  a  searcher,  and  instruments  for  removing  impacted  fragments 
from  the  urethra. 

Mode  of  Performing  Lithotrity. — All  the  preliminary  steps  laid  down 
tinder  the  head  Pre-paration  of  the  Patient  (p.  216),  having  been  attended  to, 
the  patient  is  placed  on  a  hard  couch  or  a  table,  upon  his  back,  with  the  head 
comfortably  raised,  the  shoulders  low,  and  the  hips  elevated  upon  a  hair 
cushion,  so  that  they  shall  be  higher  than  the  shoulders.  This  allows  the 
stone  to  roll  away  from  the  neck  of  the  bladder  toward  the  fundus,  and 
favors  the  manipulation  of  the  jaws  of  the  instrument  at  the  point  of  greatest 
safety,  as  far  as  possible  from  the  neck  of  the  bladder.  The  bladder  should 
contain,  if  possible,  from  two  to  four  ounces  of  fluid,  and,  unless  an  operator 
has  accustomed  himself  to  work  in  a  bladder  empty  as  well  as  full — which 
it  is  not  difficult  to  do — a  little  borated  warm  water,  at  100°  F.,  may  be 
injected  through  a  soft  catheter  before  the  sitting  commences.  If  thought 
proper,  the  bladder  and  urethra  may  first  be  injected  with  a  four-per-cent. 
solution  of  cocaine.     The  operator  stands  upon  the  right  side  of  the  patient. 

The  lithotrite  is  introduced  as  if  it  were  a  searcher,  that  is,  after  its  beak 
passes  the  hole  in  the  triangular  ligament,  its  heel  is  made  to  slide  along  the 
membranous  urethra  and  floor  of  the  prostatic  sinus  by  pressing  the  shaft  in 
the  direction  of  its  axis,  at  the  same  time  that  the  handle  is  being  slowly 
depressed.  The  penis  may  be  pulled  upon,  or  its  suspensory  ligament  relaxed 
by  pressure  with  the  left  hand,  while  executing  this  manceuvre.  The  only 
precaution  necessary  is  not  to  depress  the  handle  too  rapidly,  for  by  so  doing 
the  roof  of  the  prostatic  urethra  might  be  injured.  When  the  prostate  is  large, 
and  its  urethral  segment  lengthened,  the  lateral  compression  of  the  urethra 
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by  the  large  prostatic  lobes  may  make  its  vertical  capacity'  greater  than  usual, 
and  give  the  operator  the  impression  that  the  beak  of  his  instrument  is  in 
the  bladder  while  it  is  still  in  the  prostatic  sinus.  Sudden  depression  of  tlie 
handle  at  this  point  is  a  serious  blunder.  It  may  always  be  avoided  by 
remembering  to  continue  the  sliding  motion  until  a  lateral  turn  proves  the 
beak  to  be  free  in  the  vesical  cavity,  when  the  handle  may  be  depressed  at  will. 

Once  within  the  bladder,  the  lithotrite,  still  closed,  is  advanced  gently 
until  it  reaches  the  posterior  wall,  and  here  it  usually  encounters  the  stone. 
The  closed  jaws  are  pushed  beyond  the  stone,  a  tap  by  rotating  the  handle 
locates  its  position  accurately,  the  beak  of  the  instrument  is  turned  away 
from  the  stone  without  moving  the  heel  from  its  position,  the  male  blade  is 
withdrawn  sufficiently  far  to  seize  the  stone,  whose  diameter  is  known  by 
previous  measurement,  and  then  by  gentle  rotation  the  open  blades  are  thrown 
over  so  as  to  embrace  the  stone.  The  male  blade  is  now  pushed  in  until  the 
stone  is  grasped,  then  the  button  is  moved,  the  screw  connected,  and  at  the 
same  moment  the  whole  instrument  containing  the  stone  in  its  grasp  is  rotated 
upwards  and  drawn  outwards  so  as  to  carry  the  stone  toward  the  centre  of 
the  bladder.  If  a  fold  of  the  bladder  has  been  seized  with  the  stone,  this 
last  movement  frees  it,  or  at  least  informs  the  opei-ator  of  what  has  happened. 

The  stone  once  safely  raised  from  its  bed,  the  screw  power  is  applied.  If 
the  stone  is  soft,  the  male  blade  advances  at  a  uniform  rate.  If  the  stone  is 
hard,  and  badly  caught,  it  shoots  out  of  the  bite  of  the  instrument.  If  it  is 
well  caught,  but  very  hard,  the  screw  cannot  be  turned.  There  is  in  such  a 
case  a  very  palpable  rebound  communicated  by  the  stone  to  the  male  blade, 
which  an  operator  soon  learns  to  distinguish,  and  judgment  about  which  is 
the  measure  of  his  sagacity,  for  if  he  attacks  such  a  stone  clumsily  he  may 
break  his  lithotrite  and  jeopardize  his  operation. 

If  the  opei'ator  concludes  that  his  instrument  will  not  crush  the  stone,  he 
drops  the  latter  and  tries  a  heavier  lithotrite.  If  he  determines  to  continue, 
he  holds  the  cylindrical  handle  firmly,  and  makes  repeated,  light,  forward  and 
backward  motions  with  the  screw  in  a  jerking  manner,  thus  communicatino- 
to  the  stone  the  effect  of  a  blow  as  well  as  sustained  pressure,  or  he  may 
screw  the  male  blade  as  firmly  as  he  dare,  and  hold  it  so~  until  suddenly  the 
stone  splits.  One  of  these  manoeuvres  will  succeed  if  the  instrument  is 
powerful  enough  for  the  stone  in  question. 

The  large  fragments  of  the  first  fracture  fall  on  either  side  of  the  closed 
jaws,  but  one  at  least  usually  drops  into  the  spot  where  the  stone  was  first 
seized.  The  opening  and  shutting  of  the  jaws  is  therefore  again  repeated  as 
before,  and  again,  and  again,  as  many  seizures  being  effected  as  the  patient 
will  tolerate,  for  presently  his  power  of  endurance  fails  and  he  demands  relief. 
The  jaws  being  disengaged,  and  free  from  debris,  the  instrument  is  now  gently 
withdrawn. 

The  limit  of  time  formerly  agreed  upon,  during  which  a  sitting  might  be 
prolonged,  was  three  minutes ;  and  as  many  seizures  as  possible  were  made, 
perhaps  a  dozen,  enough  to  crush  a  small  stone  completely,  or  so  to  reduce  it 
that  it  could  pass  the  urethra. 

Another  method  often  called  into  play,  is  to  make  the  stone  or  fragment 
gravitate  into  the  jaws  of  the  instrument.  This  is  done  by  pressing  the 
female  blade  with  moderate  force  against  the  back  wall  of  the  bladder,  while 
the  male  blade  is  held  forward. 

This  position  alone  may  insure  success  through  the  action  of  gravity  upon 
the  stone  lying  loose  in  the  bladder,  so  that  Avhen  the  jaws  are  closed  the 
stone  will  be  seized.  If  the  stone,  however,  does  not  voluntarily  seek  the 
female  blade,  it  may  be  jarred  into  position  by  gently  striking  the  pelvis. 
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When  seized,  the  stone  is  carried  to  the  centre  of  the  bladder,  and  is  dealt 
with  as  before. 

Last  fragments  are  often  very  difScult  to  find.  The  lithotrite  naay  be  used 
as  a  searcher,  tapping  various  portions  of  the  bladder  until  a  fragment  is 
touched,  but  when  the  piece  is  thus  located  the  tip  of  the  lithotrite  must  be 
turned  away  from  it,  and  the  jaws  then  opened  to  be  again  rotated  toward 
the  suspected  area  for  the  purpose  of  embracing  the  stone.  If  the  jaws  are 
opened  on  the  spot  where  they  encounter  it,  one  or  other  of  the  blades  is  pretty 
sure  to  displace  the  fragment. 

In  old  men,  the  bas-fond  behind  the  prostate  may  constitute  a  veritable 
pouch  out  of  which  the  stone  or  fragments  will  not  roll,  and  the  instrument 
must  be  made  to  pick  them  up  within  it.  This  is  accomplished  by  reversing 
the  lithotrite  so  that  its  beak  looks  downward,  and  commencing  at  the  back 
wall  of  the  bladder  to  explore  the  floor  by  to-and-fro  movements,  as  the 
beak  is  gradually  drawn  toward  the  vesical  neck.  A  short-beaked  instru- 
ment with  square  tip  and  broad  male  blade  is  suitable  for  this  manoeuvre. 
As  soon  as  a  fragment  is  touched,  the  beak  of  the  lithotrite  is  turned  away 
from  it,  opened,  and,  returning  over  the  same  spot,  again  closed  to  grasp  it. 
The  operator  may  now  rotate  the  beak  entirely  before  crushing,  or  simply 
move  it  to  one  side,  to  be  sure  that  he  has  not  picked  up  a  fold  of  the  bladder 
along  with  the  fragment. 

In  all  manceavres  of  the  lithotrite  within  the  bladder,  particularly  in  the 
one  last  mentioned,  great  care  should  be  employed  in  every  movement,  so 
as  to  jar,  bruise,  and  sci'ape  the  tender  soft  parts  as  little  as  possible. 

Sicbsequent  Crushings. — It  was  formerly  the  rule  in  lithotrity  to  keep  the 
patient  in  bed  after  his  crushing,  and  not  to  operate  again  until  the  disturb- 
ance caused  by  the  first  sitting  had  subsided ;  and  the  same  rule  is  still 
applicable  with  all  its  force  when  more  than  one  crushing  is  required.  But 
in  these  days  it  is  doubtful  whether  any  stone  is  suitable  for  old  fashioned 
lithotrity,  unless  it  is  so  small  that  it  can  be  easily  crushed  in  two  or  three 
seizures.  In  those  exceptional  cases,  however,  where  several  sittings  are 
required,  each  subsequent  operation  is  to  be  performed  after  an  interval  of 
several'  days  or  a  week,  or  such  time  as  may  be  necessary  for  the  bladder  to 
rally  from  the  irritating  effects  of  the  previous  manipulations. 

It  must  here  be  remembered  that  in  any  case,  if  the  inflammation  run 
high  after  a  given  crushing,  and  considerable  calculous  debris  remain  in  the 
bladder,  especially  if  the  fragments  be  hard  and  large,  the  jaroper  treatment 
is  to  give  ether  and  disembarrass  the  bladder  at  once  of  the  oft'ending  ele- 
ment by  litholapaxy. 

After-treatment. — After  the  sitting,  the  patient  is  replaced  in  his  bed,  warmly 
wrapped,  with  hot  bottles  at  his  feet  if  he  has  been  chilled  by  the  exposui'e 
of  the  operation,  and  a  hot,  dry  application  over  the  bladder,  with  perhaps 
a  warm  drink  (without  alcohol).  He  must  not  be  allowed  to  pass  water 
excejit  upon  his  back,  or  rolled  over  on  his  side,  during  at  least  the  first 
twenty-four  hours  after  the  crushing,  and  in  some  cases,  if  there  are  to  be 
several  sittings,  it  is  better  for  the  patient  always  to  lie  down  to  pass  water 
until  the  bladder  has  been  entirely  emptied  of  fragments  ;  otherwise  he  runs 
the  risk  of  an  angular  fragment  becoming  impacted  in  the  urethra. 

The  urine  should  all  be  strained  through  a  fine  sieve  or  coarse  cloth,  and  the 
sediment  dried  and  collected  for  weighing.  A  suitable  anodyne  should  be 
administered  during  several  days,  and  should  be  pushed  if  there  is  any  ten- 
dency to  vesical  spasm  or  inflammation.  An  alkali  or  diluent  may  be  given 
with  advantage  in  most  cases.  Milk  forms  a  suitable  diet.  Any  chilling  of 
#the  patient  is  to  be  strictly  guarded  against.  After  forty-eight  hours  the 
patient  may  get  up  and  remain  about,  avoiding  cold,  being  careful  of  his 
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movements  while  in  the  erect  posture,  and  lying  down,  if  possible,  every  time 
he  urinates. 

Complications  of  Lithotrity. — The  complications  of  lithotrity  may  be 
divided  into  two  classes,  those 'attending  the  operation  and  those  following  it. 

Complications  during  the  Operation. — These  are  escape  of  urine,  vesical 
spasm,  and  hemorrhage. 

(1)  Escape  of  Urine. — As  the  lithotrite  is  being  introduced,  or  after  it  is  fairly 
in  the  bladder,  whether  an  anaesthetic  has  been  used  or  not,  the  bladder  will 
sometimes  involuntarily  empty  itself,  the  fluid  escaping  in  a  stream  along- 
side of  the  instrument.  It  is  proper  under  such  circumstances  to  grasp  the 
penis  and  compress  the  urethra  about  the  shaft  of  the  lithotrite,  without 
withdrawing  the  latter,  and  after  a  moment's  delay  to  proceed  with  the  ope- 
ration. In  case  this  does  not  suffice,  a  flat  tape  may  be  tied  with  moderate 
firmness  about  the  body  of  the  penis,  over  the  shaft  of  the  lithotrite,  and  the 
operation  may  go  on ;  but  it  is  usually  better  either  to  finish  the  sitting  with 
the  bladder  empty,  which  may  be  safely  done  by  an  experienced  operator  using 
a  lithotrite  with  a  smooth  male  blade,  or  the  sitting  may  be  postponed  to  a 
more  favorable  occasion  when  the  bladder  may  be  less  irritable,  and  the  pre- 
caution may  be  taken  before  this  subsequent  sitting  to  administer  morphine 
subcutaneously. 

(2)  Vesical  spasm  during  the  operation  is  a  rare  but  a  disagreeable  compli- 
cation. The  bladder  may  be  only  partly  empty,  or  the  spasm  may  spurt  out 
what  fluid  it  contains,  often  with  an  exhibition  of  decided  sufi"ering,  if  an 
anaesthetic  has  been  used,  and  with  cries  of  pain  from  the  patient  if  it  has  not ; 
the  deep  urethral  muscles  and  the  vesical  walls  grasp  the  lithotrite,  and  fix 
it  in  position  so  that  it  can  no  longer  be  rotated,  and  sometimes  it  is  rather 
tightly  retained  if  an  effort  is  made  to  withdraw  it. 

With  a  bladder  in  such  a  mood,  further  operation  is  generally  impossible. 
Sometimes  the  spasm  is  quite  short,  and,  if  the  lithotrite  is  left  at  i-est, 
promptly  subsides  and  does  not  recur.  Usually,  however,  it  repeats  itself, 
and  the  prudent  surgeon  retires  his  instrument  as  gently  as  possible,  acknow- 
ledging defeat,  and  promising  himself  aid  from  his  ally  morphia  before 
malcing  the  next  aggressive  move. 

(3)  Hemorrhage  during  an  operation  is  usually  seen  only  in  such  drops  of 
blood  as,  starting  from  a  scraped  patch  of  urethra,  ooze  forwards  along  the 
shaft  of  the  instrument,  or  in  a  gush  of  urine  stained  with  blood  forced  out 
by  vesical  spasm.  Such  indications,  although  unpleasant,  are  not  serious, 
and  do  not  call  for  a  termination  of  the  sitting.  Aston  Key  has  recorded  a 
case  in  which  hemorrhage  was  so  severe  during  attempted  lithotrity  that  it 
was  deemed  prudent  to  abandon  the  operation  and  perform  lithotomy. 

Complications  after  the  Operation. — These  are  retention  of  urine,  urinary 
fever,  hemori'hage,  impaction  of  a  fragment  in  the  urethra,  cystitis,  epididy- 
mitis, and  surgical  kidney. 

(1)  Retention  of  Urine. — This  is  a  complication  not  particularly  uncommon 
after  the  manipulations  of  old-fashioned  lithotrity.  It  occurs  also  sometimes 
after  the  longer  sittings  of  litholapaxy.  It  is  due  to  spasm  of  the  sphincters 
and  cut-oft"  group  of  urethral  muscles,  excited  by  the  irritation  of  the  mucous 
membrane  about  the  membranous  urethra.  A  warm  bath,  hot  fomentations, 
and  an  anodyne  may  relieve  it ;  if  not,  after  moderate  delaj',  it  is  proper  to 
introduce  a  small  soft  catheter.*     The  urine  so  drawn  off  will  generally 

'  A  silk  instrument,  recently  placed  upon  the  market  by  Eschman  Bros.  &  Waloh,  St.  Bartholo- 
mew's Square,  London,  seems  to  be  a  model  of  perfection  in  its  way,  possessing  all  the  flexibilitj 
of  soft  rubber  with  far  greater  rigidity,  and  a  very  much  higher  finish  than  rubber. 
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■contain  more  or  less  blood,  and  it  is  wiser  before  withdrawing  the  catheter 
to  wash  the  bladder  out  with  a  hot  borated  solution. 

One  passage  of  the  catheter  may  be  all  that  is  required — or  its  use  may 
have  to  be  persisted  in  for  several  days.  In  the  latter  case,  the  bladder  should 
be  washed  after  each  instrumental  withdrawal  of  the  urine,  but  if  there  be  no 
retention,  vesical  irrigation  is  not  called  for  in  ordinary  cases. 

(2)  Urinary  fever  may  complicate  lithotrity.  It  is  always  announced  by 
.a  chill,  and  full  of  uncertainty  as  to  its  issue.  It  may  come  on  promptly, 
be  attended  by  suppression,  and  end  in  speedy  death.  Generally,  if  the  chill 
■does  not  occur  until  near  the  end  of  twenty-four  hours,  the  fever  will  not  be 
very  intense,  and  if  its  advent  is  postponed  as  late  as  the  second  twenty-four 
hours,  little  harm  may  be  expected  from  it.  Any  chill  occurring  later  tban 
forty-eight  hours  is  more  likely  to  portend  some  graver  complication  than 
urinary  fever,  such  as  active  cystitis  or  surgical  kidney.  When  a  chill 
occurs  it  is  always  a  grave  matter.  Its  significance  is  necessarily  involved 
in  doubt.  It  may  be  followed  only  by  a  slight  rise  in  temperature,  with  a 
■critical  sweat,  after  which  order  is  restored  and  no  further  annoyance  ex- 
perienced, unless  perhaps  an  outcrop  of  "fever-blisters"  on  the  lips  or  else- 
where— an  appearance  always  to  be  bailed  with  delight  as  indicating  that  the 
worst  is  over.  On  the  other  hand,  the  sweat  following  the  fever  may  be  de- 
lusive, higher  temperature  may  succeed,  and  pytemia,  cellulitis,  surgical 
kidney,  or  some  other  grave  complication  may  follow. 

It  is  presumed  that  all  the  precautions  to  avert  urinary  fever  laid  down  in 
the  section  on  preparation  of  the  patient  have  been  taken,  but  over  and  above 
these  precautions,  if  the  surgeon  is  at  hand  when  the  chill  occurs,  a  subcu- 
taneous injection  of  a  small  dose  of  pilocarpine  and  morphia  may  be  given 
(gr.  ^^  in  ni  V  of  Magendie's  solution),  and  a  hot  drink  containing  some  ammo- 
nia or  alcohol — more  or  less,  according  to  the  patient's  condition.  Warm 
applications  of  various  kinds  may  then  be  made,  and  the  remainder  of  the 
treatment  conducted  symptomatically.  The  patient  requires  close  watching. 
His  temperature  should  be  often  taken,  and  any  physical  complication  which 
-arises  to  explain  the  chill  dealt  with  according  to  its  needs.  After  a  chill, 
the  patient  should  be  kept  upon  quinine,  gr.  v-xxx  daily. 

(3)  Hemorrhage. — Moderate  hemorrhage  is  customary  after  lithotrity,  and 
need  cause  no  uneasiness.  Occasionally  it  is  excessive.  Thompson  has  re- 
ported two  fatal  cases,  in  one  of  which  villous  growths  in  the  bladder  were  the 
•cause,  while  in  the  other  a  post-mortem  examination  showed  that  "tlie  whole 
raucous  membrane  of  the  bladder  was  greatly  congested."  Generally  the 
urine  ceases  to  be  bloody  after  a  short  time,  and  no  special  treatment  is 
•called  for  by  the  bleeding  in  any  case,  except  an  anodyne  to  quiet  the  con- 
tractions of  the  bladder,  and  v>?arm  borated  irrigation,  if  retention  or  atony 
demands  the  use  of  the  catheter. 

(4)  Impaction  of  a  Fragment  in  the  Urethra. — This  disagreeable  accident 
ought  never  to  occur.  If  the  fragments  left  in  the  bladder  are  not  small 
■enough  to  pass  easily,  either  the  operation  has  been  imperfectly  done,  or  the 
case  should  have  been  treated  by  litholapaxy.  But  it  is  possible  for  a  frag- 
ment to  be  left  under  any  circumstances,  and  urethral  impaction  may  ensue. 

If  a  fragment  does  become  lodged  in  the  urethra,  the  impaction  is  likely 
to  take  place  at  the  bulbo-membranous  narrowing  of  the  canal,  more  rarely 
at  the  middle  of  the  pendulous  urethra,  or  near  the  meatus.  In  the  first- 
mentioned  situation  it  gives  the  most  trouble,  occasioning  sometimes  severe 
pain,  and  producing  muscular  spasm  of  the  cut-off  muscles  even  to  the  extent 
■of  causing  retention. 

The  removal  of  urethral  calculi  has  already  been  considered  (page  178), 
a,nd  to  that  section  the  reader  is  referred  for  the  different  methods  of  remov- 
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ing  foreign  bodies  from  the  urethra.  Among  all  the  instruments  employed,  raj 
experience  has  led  me  to  adopt  the  divulsor  used  as  a  forceps,  for  the  reasons 
which  I  have  already  stated.  But  this  instrument  has  not  been  commduly 
employed.  Among  those  in  ordinary  use  may  be  mentioned,  as  having  re- 
ceived general  sanction,  the  long  urethral  forceps  (Fig.  1216),  and  the  alligator 


1216. 


Urethral  forceps. 


forceps,  straight  and  curved  (Figs.  1217, 1218).     My  experience  with  all  thes& 
instruments  is,  that  they  pinch,  scratch,  and  tear  the  urethra,  and  that  it  ia 


Fig.  1217. 


Alligator  forceps,  straight. 
Fig.  1218. 


Alligator  forceps,  curved. 


difficult  with  them,  often  impossible,  to  seize  a  foreign  body  and  extract  it,, 
especially  if  the  latter  be  angular  and  impacted. 

A  very  ingenious  instrument,  and  one  which  may  serve  when  the  foreign 
body  is  impacted  far  forward,  is  the  articulated  scoop  of  Leroy  d'S^tiolles. 
Fig.  1219  represents  it — open  and  shut.     The  urethral  lithotrite  is  an  adap- 

Fig.  1219. 


leroy  d'fitiolles's  scoop. 

tation  of  a  small  male  blade  to  a  steel  instrument,  fashioned  like  the  scoop  of 
Leroy  d'feiolles,  and  in  which  the  female  blade  is  worked  by  an  analogous  me- 
chanism (Fig.  1220).  Mathieu,  of  Paris,  has  devised  an  ingenious  instrument 
for  reducing  urethral  stone  to  fragments.  Fig.  1 221  shows?  it,  closed  for  intro- 
duction, and  at  work.  The  mechanism  is  in  the  handle.  The  stone  is  caught 
in  the  hollow  of  the  closed  female  blade.     Then,  by  rotation,  half  the  female- 
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blade  goes  around  the  foreign  body  and  incloses  it,  after  which  the  perforat- 
ing male  blade  is  advanced. 


Fig.  1220. 


Urethral  litliotrita. 
FiK.  1221. 


Mathieu's  instrument  for  perforating  urethral  calculi. 


(6)  Cystitis. — A  moderate  amount  of  superticial  cystitis  was  not  unusual 
after  old-fashioned  litliotrity,  if  the  fragments  left  after  the  first  crushing  were 
large.  It  was  indeed  this  well-known  tendency  which  induced  the  English 
surgeons  present  at  the  meeting  of  the  Royal  Medical  and  Chirurgical  Society 
of  London,  in  1878,'  to  lean  toward  the  conclusion  that  lithotrity  had  been 
pushed  too  far ;  that,  except  for  small  stones,  lithotomy  was  a  better  operation; 
and  that  in  the  future  more  stones  should  be  cut  for,  and  fewer  crushed.  And 
it  was  partly  by  reasoning  upon  the  same  premises  that  Bigelow  had  at  about 
the  same  date  reached  exactly  the  opposite  conclusion,  namely,  that  a  stone, 
however  large,  was  suitable  for  lithotrity,  provided  that  it  could  all  be  re- 
moved from  the  bladder  at  one  sitting.  Bigelow's  solution  of  the  problem 
was  the  invention  of  litholapaxy. 

As  matters  stand  to-day,  therefore,  the  question  of  cystitis  after  lithotrity 
is  not  a  serious  one.  Large  stones  are  no  longer  dealt  with  by  old-fashioned 
lithotrity,  and  much  cystitis  does  not  follow  upon  crushing  a  small  stone. 
Litholapaxy,  on  the  other  hand,  leaves  the  bladder  empty,  and  the  most  im- 
portant causative  factor  of  cystitis  is  removed. 

The  treatment  of  cystitis  following  lithotrity  is  the  same  as  that  of  cystitis 
from  other  causes — rest  in  bed,  hot  applications  locally  and  hot  baths,  alka- 
lies and  diluents  by  the  stomach,  anodynes  as  may  be  required — with  use  of 
the  catheter  and  vesical  injections  in  appropriate  cases.  If  it  so  happen  that 
fragments  of  any  considerable  size  are  left  in  the  bladder,  and  that  cystitis  of 
a  high  grade  supervenes,  the  surgeon's  duty  is  plain.  He  must  relieve  the 
tender  mucous  membrane  from  the  repeated  injuries  it  is  receiving  from  the 
sharp  fragments,  and  a  second  thorough  sitting  of  litholapaxy,  under  ether, 
and  lithotomy,  are  his  legitimate  alternatives. 

In  such  serious  cases  as  have  sometimes  been  recorded,  where  the  superficial 
cystitis  is  complicated  with  intei'stitial  infiammation  of  the  walls  of  the 
bladder,  the  formation  of  abscess,  peri-cystitis  and  para-cystitis,  the  surgeon 
must  be  guided  by  general  principles  and  meet  the  indications  as  the}^  arise. 
Occasionally,  but  very  rarel}',  chronic  cystitis  with  a  tendency  to  phosphatic 
re-accumulation  follows  lithotrity,  even  when  the  stone  first  removed  has 

'  Lancet,  March  16,  1878,  p.  385. 
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been  formed  of  uric  acid,  and  the  bladder  has  been  in  fair  condition  at  the 
time  of  operatinoj.     (Thompson.) 

(6)  Epididymitis  occasionally  occurs  as  a  complication  of  lithotrity.  It  is 
due  to  the  damage  inflicted  upon  the  deep  urethra  by  the  instruments  e^i- 
ployed,  or  sometimes  to  the  impaction  of  a  fragment  in  the  urethra.  In  the 
case  of  very  old  men  it  may  possibly  develop  into  a  true  orchitis,  and  the 
latter  may  culminate  in  abscess.  I' have  seen  one  instance  of  this  complica- 
tion. Ordinarily,  however,  epididymitis  is  a  very  trifling  matter,  termi- 
nating in  resolution  in  from  two  to  ten  days,  and  only  notable  on  account  of 
the  annoyance  which  it  occasions.  Its  treatment  is  by  the  use  of  hot  anodyne 
applications  and  local  support,  the  patient  remaining  in  bed.  No  further 
sitting  of  lithotrity  should  be  undertaken  until  the  epididymis  and  cord  are 
free  from  any  tenderness  on  pressure. 

(7)  Surgical  kidney,  fortunately  a  rare  complication,  will  be  considered 
in  speaking  of  the  complications  of  lithotomy. 

Search  for  the  Last  Fragment. — The  reproach  is  constantly  made  against 
lithotrity  that  a  fragment  is  often  left  behind,  and  that  relapse  becomes, 
therefore,  inevitable.  No  patient  should  be  deemed  well  after  lithotrity 
until  his  flnal  searching  has  proved  him  well,  and  modern  methods  of 
searching  are  nearly  absolute  in  their  conclusions.  Phosphatic  re-accumula- 
tion does  occur,  but  this  is  not  relapse,  and  does  not  depend  upon  the  persist- 
ence of  any  nucleus  left  behind  in  the  bladder. 

Such  rough  methods  as  making  the  patient  ride  a  long  distance  in  aA-ehicle 
without  springs,  over  a  rough  road,  before  calling  him  well  after  treatment 
for  stone,  are  no  longer  employed  ;  nor  is  the  condition  of  the  urine  a  trust- 
worthy test,  for  it  may  continue  to  show  pus  long  after  the  last  fragment 
has  been  removed.  Nor  can  the  searcher  be  relied  upon  with  confldence,  for 
if  even  a  large  stone  may  sometimes  elude  the  searcher  in  skilled  hands,  how 
much  more  a  minute  fragment!  The  method  of  to-day,  which  ranks  all 
others  in  accuracy,  is  the  use  of  the  washing-bottle,  as  employed  in  litho- 
lapaxy ,  with  a  small  metallic  tube.  It  is  not  much  more  painful  than  sound- 
ing with  the  searcher,  if  the  bladder  be  not  over-sensitive ;  and  if  it  is  so 
used  that  not  a  bubble  of  air  is  allowed  to  enter  the  bladder,  there  is  no  test 
which  approaches  it  in  accuracy  for  detecting  a  final  fragment. 

Every  patient  should  be  subjected  to  this  test  before  he  is  pronounced  well, 
and  the  test  should  be  reapplied  after  several  months. 


Litholapaxy. 

Bigelow  has  chosen  this  name  (from  ueos,  a  stone,  and  xdrtalt;,  evacuation) 
to  indicate  his  operation  for  the  removal  of  stone.  It  is  essentially  lithotrity 
with  the  aim  of  reducing  the  entire  stone  to  fragments  and  removing  it 
through  a  tube  by  suction  at  one  sitting,  without  regard  to  the  amount  of 
time  consumed.  More  than  three  hours  have  been  thus  consumed  without  any 
resulting  harm.  Special  apparatus  for  washing,  and  various  tubes  and  lifAio- 
trites  have  been  devised,  in  order  to  execute  the  manoeuvres  of  the  operation 
more  promptly  and  efi'ectively ;  but  the  essence  of  the  operation  consists  not 
in  the  instruments,  but  in  its  design — in  the  method — and  litholapaxy  might 
be  eftected  by  any  lithotrite,  a  soft  catheter,  and  a  piston  syringe,  if  no  better 
implements  were  at  hand. 

That  litholapaxy  has  established  for  itself  a  recognized  position,  is  plain. 
In  England  it  has  been  adopted  by  Thompson,  Coulson,  Harrison,  and  Teevan; 
in  Germany  by  Billroth,  Dittel,  and  Ultzmann.     I  have  noticed  no  report 
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from  that  sturdy  old  lithotritist  of  the  old  school,  Ivanchich.  In  France, 
•Guyon  is  loud  in  its  praises.  In  America,  Van  Buren,  Caswell,  and  a  host 
of  others  in  the  States  and  in  Canada,  have  given  it  their  warmest  adhesion, 
while  reports  are  beginning  to  come  in  from  other  sections  of  the  globe. 

J.  G.  Kerr^  announces  that  the  operation  has  taken  root  in  his  Missionary 
Hospital  at  Canton.  P.  J.  Freyer^  praises  it  from  India,  reporting  111  cases. 
Zamcarol,^  from  the  hospital  in  Alexandria,  Egypt,  announces  14  eases  with 
2  deaths.  H.  Blanc*  has  made  two  reports  from  Bombay,  one  of  six,  a  second 
of  ten  cases,  .all  successful.  G.  E.  Post°  has  furnished  a  case  from  Syria. 
These  have  fallen  under  my  notice,  and  doubtless  many  more  have  escaped 
me.  It  is  rare  that  a  word  of  serious  discontent  is  heard,  although  minor 
criticisms  on  the  operation  are  not  infrequent.  In  France,  I  believe  that  the 
operation  has  not  been  warmly  received  except  by  Guyon.  Eeliquet  does  not 
approve  it. 

The  history  of  litholapaxy  is  that  of  lithotrity.  Indeed,  the  pioneers  of 
old  lithotrity  set  for  themselves  the  task  of  freeing  the  bladder  of  the  debris 
made  by  the  lithotrite,  and  invented  special  spoon-shaped  scoops,  acting  like 
lithotrites,  to  eft'ect  this  object.  Civiale's  sittings,  very  long  at  first,  decreased 
in  length  as  the  operator  gained  ia  experience,  and  had  become  reduced  to 
the  conventional  two  or  three  minutes  when  Thompson  took  up  the  banner 
in'  England.  Heurteloup*  strove  to  clear  the  bladder  at  a  single  sitting,  and 
publicly  announced  this  to  be  his  especial  aim,  but  he  had  no  ansesthetic,  and 
his  methods  were  rough  and  did  not  find  favor.  Heurteloup,'  indeed,  stated 
in  so  many  words  that  it  was  not  proper  to  crush  a  stone,  and  then  leave  the 
fragments  in  the  bladder,  but  that  the  object  of  the  operation  ought  to  be  to 
free  the  bladder  of  all  debris  and  send  the  patient  away  cured. 

Kirmisson^  has  forcibly  brought  out  the  fact  that  Heurteloup  aimed  at 
evacuation  fully  as  much  as  at  crushing,  since  he  proposed  a  new  name  for 
the  operation — "  Lithocenose"  (ueos,  stone,  and  xivaat;,  extraction).  Leroy 
d'l^tiolles,'  before  the  Acadeinie  des  Sciences,  April  27,  1846,  announced  that 
he  could  extract  from  the  bladder  at  a  single  sitting  a  stone  thirty-five  mil- 
limetres in  diameter  (something  over  1^  inch),  and  at  the  same  meeting 
boasted  of  success  by  the  method  of  immediate  extraction  in  over  a  hundred 
cases.  Yet  this  method  never  gained  favor.  Antesthesia  had  not  been  dis- 
covered. The  means  employed  to  evacute  the  debris  were  crude  and  me- 
chanically imperfect.  In  the  hands  of  the  general  operator,  much  damage 
must  have  been  done  which  was  never  recorded,  and  even  the  prince  of  opera- 
tors, Civiale,  gave  up  the  method  entirely,  reducing  his  sittings  to  a  very 
short  limit.  Heurteloup,  before  the  end  of  his  career,  gave  up  the  effort  to 
relieve  the  bladder  in  one  act,  and  short  sittings  repeated  at  intervals  became 
the  universal  practice  in  lithotrity. 

Heurteloup  went  to  England  and  introduced  French  lithotrity  there,  and 
in  1831  he  published  a  book  in  London  on  the  principles  of  the  operation. 

But  the  champion  of  English  lithotrity  is  alive  to-day.  Sir  Henry  Thomp- 
son has  done  more  in  his  day  and  generation  for  the  operation  than  any  one 
except  Bigelow,  and,  indeed,  it  looked  at  one  time  as  if  Thompson  wei'e 
slowly  working  up  to  the  method  of  rapid  evacuation  now  in  use,  when  the 

1  Medical  News,  April  7,  1883,  p.  382.  2  Lancet,  Feb.  28, 1885,  p.  378. 

»  Soc.  de  Chirurgie,  7  Dec,  1881 ;  Le  Progrfes  M^d.,  10  D^c,  1881. 

■■  Lancet,  July  10,  1880,  p.  49,  and  May  27,  1882,  p.  857.  =  Ibid.,  July  9, 1881,  p.  47. 

'  De  la  lithotripsle  sans  fragments  au  moyen  des  deux  proc^d^s  de  I'extraction  immediate  ou 
de  la  pulverisation  immediate  des  pierres  v6sicales  par  les  voies  naturelles.     Paris,  1847. 

'  Mfimoire  lue  h,  rAcad^mie  Imperiale  de  M^decine  de  Paris,  pp.  301-9.     1857. 

*  Des  modifications  raodernes  de  la  litbotritie,  p.  4.     Paris,  1883. 

^  Comptes  rendus  des  Stances  de  I'Acad^mie  des  Sciences,  t.  i.  p.  709.  1846  ;  and  Gfaz.  M(5d. 
de  Paris,  2  Mai,  1846,  p.  354. 
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unfortunate  death  of  ISTapoleon  III.,  under  a  secOTid  sitting  of  lithotrity — 
which  might  indeed  have  been  called  litholapaxy,  for  chloroform  and 
Clover's  evacuating  suction-apparatus  were  used — with  other  circumstances^ 
seemed  suddenly  to  divert  him  from  his  progressive  course.  Up  to  this 
time  Thompson  had  been  teaching  and  practising  longer  sittings,  more  fre- 
quent use  of  ansesthesia,  and  more  constant  recourse  to  Clover's  evacuating 
apparatus.  He  had  also  been  urging  as  a  proper  course,  in  the  event  of 
active  inflammation  of  the  bladder  following  a  iirst  sitting,  that  the  patient 
should  be  etherized  without  delay  and  his  bladder  at  once  cleared  of  debris- 
by  the  use  of  the  washing  bottle,  as  a  proper  treatment  of  the  cystitis. 
Surely  this  was  litholapaxy,  but  Thompson  did  not  seem  to  appreciate  it 
or  to  accept  the  spirit  of  the  method,  for  we  find  him  in  March,  1878,  three 
months  after  the  appearance  of  Bigelow's  first  announcement  of  litholapaxy, 
reading  a  paper  before  the  Royal  Medical  and  Chirurgical  Society'  of  London,, 
advocating  shorter  intervals  between  the  sittings,  it  is  true,  but  concluding 
that  in  future  more  stones  must  be  cut  for  and  fewer  crushed;  and  that  only 
small  stones  were  suitable  for  lithotrity — such  as  could  be  dealt  with  in 
three  or  four  sittings. 

Bigelow  appears,  from  his  own  writings,  to  have  arrived  at  his  perfected 
operation  partly  by  inductive  reasoning  and  partly  by  experiment.  The 
views  of  Otis  as  to  the  calibre  of  the  urethra,  and  the  patient  tolerance  of 
that  canal  under  very  wide  distention,  were  being  freely  noised  abroad. 
Bigelow  had  been  in  the  habit  of  prolonging  his  sittings  of  ordinary  litho- 
trity for  from  ten  to  fifteen  minutes,  and  no  harm  had  come  from  it,  and  the 
further  lengthening  of  the  sittings,  the  recognition  of  the  value  of  prompt 
removal  of  the  detritus,  the  adoption  (practically)  of  the  Otis  standard  of 
urethral  calibre,  and  the  construction  of  some  large,  thin-walled  metal  tubes 
with  an  ingenious  suction  apparatus  at  the  distal  end,  made  his  operation,, 
which  only  needed  to  be  modified  by  experience  to  become  perfect. 

This  operation  is  to-day  accepted  by  Thompson,  and  is  described  in  the 
last  edition  of  his  Lectures  to  the  exclusion  of  old-fashioned  lithotrity,  which 
he  apparently  no  longer  performs.  Indeed,  the  new  operation  promises  in  a 
few  years  to  displace  the  old  one  entirely,  and  for  the  most  part  to  do  away 
also  with  lithotomy  for  males  who  have  passed  the  age  of  puberty. 

Irish  surgeons  have  seemed  inclined  to  ascribe  the  origin  of  the  idea  of 
litholapaxy  to  Sir  Philip  Grampton,'  who  at  the  opening  of  the  Meath  Hos- 
pital, in  Dublin,  showed  an  evacuating  bottle  (Fig.  1222)  which  he  had 

Fig.  1222. 


Sir  Philip  Crampton's  evacuating  bottle. 

devised  for  drawing  away  the  urine  from  an  atonied  bladder  in  which  litho- 
trity had  been  performed.  The  bottle  was  of  glass.  The  air  was  exhausted 
from  it  and  its  stopcock  turned.  Then  a  Heurteloup's  large-eyed  steel  cathe- 
ter was  introduced  into  the  atonied  bladder  full  of  water  and  crushed  stone, 

1  Dublin  Quarterly  Journ.  of  Med.  Science,  vol.  i.  p.  1.     1846. 
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the  bottle  was  attached,  and  the  stopcock  turned.  The  ease  of  a  Mr.  Rodger^ 
aged  70,  is  reported.  His  bladder  was  atonied.  Heurteloup  had  previously 
operated  upon  him,  but  without  entire  success.  Crampton  relieved  him  by 
the  aid  of  the  evacuating  bottle. 

Bigelow  was  fully  aware  of  Crampton's  device,  and  refers  to  it  in  his  paper, 
but  Crampton  did  not  for  a  moment  contemplate  the  idea  of  litholapaxy. 
He  simply  adopted  an  expedient  to  lend  power  to  atonied  muscles,  and  to 
expel  the  contents  of  a  bladder  the  walls  of  which  were  incapable  of  per- 
forming that  function  for  themselves.  Heurteloup,  too,  used  a  large-eyed 
steel  catheter  with  jointed  stylet,  and  doubtless  often  washed  out  the  bladder 
through  it,  but  he  did  not  conceive  the  idea  of  litholapaxy.  Various  other 
inventors  from  time  to  time  devised  evacuating  tubes,  to  which  syringes, 
rubber  balls,  or  evacuating  pumps  were  attached. 

Among  the  most  prominent  names  are  those  of  Leroy  d'fitiolles,  Cornay, 
Mercier,'Kelaton,  Maisonneuve,  Clover,  and  Coxeter.  Cornay's  lithiritie  (Fig. 
1223)  was  described  in  1845,  one  year  before  Crampton's  bottle,  which  it 

Fig.  1223. 


Cornay's  litbSr6tie. 


resembled  in  many  respects,  differing  in  that  it  combined  the  possibility  of 
injecting  the  bladder  through  a  double-current  catheter  with  the  principle  of 
pneumatic  aspiration.  Mercier,  in  1872,'  published  a  description  of  a  wash- 
ing bottle  (Fig.  1224)  made  of  rubber,  oval  in  shape,  with  a  glass  receiver  for 


Fig.  1224. 


Fig.  1225. 


Mercier's  waBhing  bottle. 


Clover's  first  evacuator. 


fragments  below.  It  very  closely  resembles  in  principle,  and,  indeed,  in 
appearance,  some  of  the  first  washers  used  by  Thompson  and  Bigelow,  and 
was  worked  without  valves  by  alternate  compression  and  relaxation  of  the 
rubber-bulb  filled  with  water,  while  the  fragments  collected  below  in  the 
glass  receiver.  But  Mercier  did  not  dream  of  litholapaxy.  He  states  dis- 
tinctly^  that  he  had  devised  his  washer  for  use  "  quand  la  retention  devient 

1  Traitement  preservatif  et  curatif  des  sfidiments,  etc.     Paris,  1872. 
!  Op.  oit.,  p.  370. 
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complete"— in  other  words,  to  help  the  bladder  out  when  it  should  prove 
inadequate  to  the  task  of  expelling  the  urine  and  the  debris. 

The  English  rubber  suction-bottle,  known  as  Clovers  apparatus  (J^igs. 
1225  1226)  having  a  glass  receiver,  and  a  metallic  catheter  with  large  eye, 


Fig.  1226. 


Clover's  improved  evacuator. 


■or  open  at  the  end,  is  one  of  the  best  models  of  the  old  type  of  instrument. 
With  it  Thompson  did  good  work  before  better  washers  we.re  provided.  The 
same  tube,  with  a  metallic  pump  above  the  receiver,  was  known  in  France 
as  l^elaton's  evacuating  apparatus  (Fig.  1227). 


Fig.  1227. 


N61aton'8  evacuating  apparatus. 

Bigelow's  first  evacuator  had  the  demerit  of  admitting  air  into  the  tube, 
which  greatly  interfered  with  the  proper  function  of  the  instrument.  Many 
modifications  and  devices  have  since  appeared.  I  shall  give  illustrations 
showing  the  changes,  but  shall  only  describe  the  instrument  as  perfected. 
It  is  entirely  possible  that  before  these  words  appear  in  print,  new  and  im- 
portant modifications  may  be  made,  though  it  is  hard  to  imagine  a  washer 
that  could  work  more  perfectly  than  Bigelow's  latest  pattern.  I  have  used 
all  the  varieties  except  Guyon's,  and,  thus  far,  prefer  Bigelow's  last  model. 
Figs.  1228,  122G,  1230,  and  1231,  represent  the  Bigelow  instruments.  Fig. 
1232  being  the  latest  and  best,  the  one  he  now  advocates  exclusively. 

Bigelow's  last  evacuator  (Fig.  1232)  is  an  elastic  rubber  bulb,  with  a  glass 
receiver  and  two  stopcocks  of  metal.  Within  the  bulb  is  the  tube-strainer — 
-a  metallic  tube,  open  at  the  end,  and  perforated  with  small  holes  crowded 
•closely  together  over  its  entire  surface.  The  bulb  is  worked  by  alternate 
compression  and  relaxation  of  the  hand  which  grasps  it.  The  fluid  in  the 
glass  receiver  is  out  of  the  way  of  the  currents  started  by  compressing  the 
bulb.  This  is  filled  from  above,  and  any  air  in  it  accumulates  there  out  of 
reach  of  the  aperture  of  the  tube.  The  air  may  be  easily  discharged  through 
the  upper  stopcock,  and  its  place  may  be  supplied  by  directly  pouring; 
water  in  or  sucking  it  in  through  the  coiled  tube.  The  fragments  of  stone 
are  drawn  by  suction  through  the  evacuating  catheter,  the  lower  stopcock, 
and  the  open  end  of  the  tube.  There  are  no  valves,  there  is  no  stand,  there 
is  no  rubber  connecting-tube  between  the  lower  stopcock  and  the  evacuating 
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catheter.  The  rubber  walls  of  the  bulb  are  thick,  and  their  elasticity  and 
suction  power  great.  The  apparatus  when  coupled  may  be  entirely  freed  from 
air-bubbles..  The  fragments  are  received  at  exactly  the  centre  of  the  bulb 
and  sink  at  once  into  the  receiver.     The  return  flow  only  moves  the  frag- 


Fig.  1228. 


Fig.  1229. 


Blgelow's  first  evacuator.  Stand  for  the  eracnator. 

Fig.  1230. 


Blgelow's  second  evacuator. 
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raents  which  have  last  escaped  from  the  tube-strainer  and  does  not  carry 
them  to  the  bladder. 

In  the  figure  are  certain  accessaries  of  tho  apparatus  not  essential  to  its  use. 
The  rubber  tube  fits  at  its  angular  metallic  tip  upon  the  upper  stopcock  of 
the  evacuator,  while  the  weighted  extremity  rests  in  a  basin  or  pitcher  of 
hot  water ;  during  the  use  of  the  evacuator,  by  means  of  the  combination, 
air  is  expelled  from  the  bulb  or  water  thrown  out  or  sucked  in  at  will,  to  vary 

Fig.  1231. 


Bigelow's  third  evacuator. 
Fig.  1232. 


Bigelow'8  latest  evaonator. 


the  amount  of  fluid  in  the  bladder  during  the  washing,  the  whole  manoeuvre 
being  promptly  performed  by  turning  -the  upper  stopcock  and  compressing 
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and  relaxing  the  bulb.     The  metallic  funnel  is  to  substitute  the  tube  in  fill- 
ing the  evacuator  through  the  upper  stopcock. 

Operators  who  are  familiar  with  the  use  of  the  tube  seem  to  prefer  it  to 


Fig.  1233. 


Thompson's  first  eTacaator. 
Fig.  1234.  Fig.  1235 


Thompson's  second  evacnatoT. 


Thompson's  third  evacnator. 
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the  funnel.     The  extra  stopcock  below  is  for  use  upon  the  evacuating  tube 
before  coupling,  that  air  may  not  enter  it. 

Sir  Henry  Thompson's  evacuator  has  also  passed  through  four  distinct 
stages.     I  represent  them  in  the  annexed  figures,  but  only  describe  the  latest. 


1236. 


Thompson's  fonrth  and  latest  evacuator. 

It  i-s  a  rubber  bulb,  the  central  axis  of  suction  of  which  is  nearly  in  the 
line  of  the  axis  of  the  evacuating  tube,  but  not  as  much  so  as  in  the  case  of 
Bigelow's  instrument.  The  glass  reservoir  is  situated  in.  front  of  the  rubber 
bulb,  and  a  swinging,  perforated  valve  hangs  over  the  orifice  of  the  tube,  to 
prevent  the  return  of  fragments.into  the  bladder. 

Fig.  1237. 


Eeservoir  of  Thompson's  evacuator. 

Other  evacuators,  such  as  those  of  Hill,  and  of  Corradi  of  Florence,  I  dO' 
not  think  it  necessary  to  reproduce.  Otis's  evacuator  involves  a  new  mechan- 
ism, and  as  it  is  the  first  of  its  pattern  it  should  be  allowed  opportunity  for 
modification  before  it  is  judged,  because  each  of  its  chief  rivals  has  received 
several  modifications  before  being  given  to  the  world  as  perfect.  The  figure 
sufficiently  describes  it.  The  sphere  through  which  the  tubes  show  is  of 
glass,  as  is  also  the  receiving  bottle.  The  tubes,  stopcock,  and  couplings  are 
of  metal,  the  power  a  rubber  ball.  It  works  without  valves  and  delivers 
efliectively.  It  is  filled  through  a  tube  and  stopcock  at  the  tail  of  the  rubber 
bulb,  and  may  be  worked  with  this  bulb  full  either  of  air  or  of  water.  My 
objection  to  this  instrument  is  that  it  is  impossible  to  get  the  air  all  out  of 
the  glass  sphere  by  any  method  of  filling,  so  that  although  no  air  is  thrown 
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back  and  forth  into  the  bladder,  yet  the  noise  it  occasions  in  the  glass  sphere 
prevents  an  accurate  appreciation  of  the  size  of  the  fragments  as  they  strike 
against  the  tube  within  the  bladder.  I  find  the  instrument  also  less  con- 
venient in  manipulation  than  the  Bigelow  bottle.     It  is  a  little  cheaper  than 


Fis.  1238. 


Otis'8  evacuator. 


other  instruments,  and  further  modifications  may  bring  it  to  that  degree  of 
mechanical  perfection  for  which  Dr.  Otis's  instruments  are  so  justly  celebrated. 


Fig.  1239. 


Fig.  1240. 


Fig.  1241. 


Gruyon's  evacuator. 


Curved  evacuating 
tube. 


Straight  evacuating 
tube. 


Q-uyon's  evacuator  (Fig.  1239)  should  be  referred  to,  since  it  has  done  so 
much  good  work.    It  does  not  commend  itself  as  a  mechanical  triumph,  but 
Guyon  has  proved  that  it  is  effective. 
VOL.  VI. — 16 
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The  evacuating  tubes  used  in  litholapaxy  are  curved  and  straight.  Thomp- 
son and  Guyou  prefer  the  former,  Bigelow  the  latter,  but  all  lithotritists 
use  either,  as  occasion  requires.  The  tubes  are  made  of  thin  metal,  the  eye 
so  shaped  as  to  scrape  the  urethra  as  little  as  possible  on  the  way  in  or 
out,  and,  theoretically,  not  to  catch  fragments  which  are  too  large  to  pass 
the  tube.  The  former  end  is  attained  very  satisfactorily,  the  latter  not  so. 
I  have  not  yet  seen  a  tube  with  an  eye  which  does  not  catch  and  hold  frag- 
ments too  large  to  pass  the  tube,  and  I  have  tried  them  all.  Fig.  1240  shows 
the  curved  tube  in  profile.  The  straight  tube  (Fig.  1241)  is  identical  as  to 
its  eye  and  its  general  construction  with  the  curved  tube. 

These  tubes  are  introduced  as  if  they  were  curved  or  straight  sounds, 
except  that  the  straight  tube  may  sometimes  be  twisted  or  rotated  in  through 
the  fixed  curve  of  the  urethra  where  direct  pushing  will  not  succeed  in 
making  it  pass.  On  account  of  the  tendency  of  the  eyes  of  all  these  tubes 
to  catch  fragments  too  large  to  pass  through  the  tube  itself,  I  have  devised 
another  form  of  straight  tube,  the  eye  of  which  cannot  clog.  When  the  eye 
of  a  tube  does  clog,  if  the  fragment  impacted  in  it  is  hard  and  angular,  it 
may  happen  that  water  will  not  dislodge  the  fragment.  'No  matter  how 
forcibly  the  bulb  is  compressed,  the  fragment  will  stick  in  .its  place,  and  will 
be  withdrawn  with  the  tube,  unless  the  operator  is  willing  to  uncouple  the 
evacuator  and  push  a  solid  stylet  of  some  sort  down  to  the  extremity  of  the 
tube,  while  the  end  of  the  latter  is  still  in  the  bladder.  This  manoeuvre  ex- 
poses the  patient  and  his  bed  to  a  wetting,  so  that  the  surgeon  is  tempted 
to  pull  the  tube  out,  charged  as  it  is  with  a  barb  at  its  extremity. 

I  have  seen  the  roof  of  the  urethra  quite  sharply  scratched  on  more  than 
one  occasion  in  this  way.  Once  I  saw  a  stone,  so  caught  in  a  tube,  drawn 
forward  until  it  caught  at  the  point  of  physiological  narrowing  of  the  pen- 
dulous urethra,  in  the  third  inch  from  the  meatus.  Here  it  stuck,  and  it 
was  impossible  to  move  the  tube  either  way,  or  to  dislodge  the  stone  even 
with  a  solid  stylet.  Finally,  by  the  exercise  of  very  considerable  force,  the 
tube,  still  holding  the  stone,  was  dragged  out — a  manoeuvre  the  reverse  of 
surgical. 

W  ith  the  aim  of  averting  any  possible  impaction  of  a  fragment  in  the  eye 
of  the  tube,  I  have  used  a  straight  tube  of  thin  metal  open  at  both  ends 
(Fig.  1242).    A  wooden  obturator  makes  its  introduction  reasonably  easy,  and 

Fig.  1242. 


Keyes's  evacuating  tube,  straight. 

a  washer  on  the  obturator  allows  the  latter  to  be  withdrawn  without  leakage 
beyond  the  stopcock,  which,  being  turned,  keeps  the  bed  dry  until  the 
washing  bottle  has  been  fitted  to  the  tube.  Such  a  tube  in  some  cases 
renders  valuable  service,  particularly  in  evacuating  a  last  fragment,  or  in 
washing  out  a  small  stone  recently  descended  from  the  kidney.  Anything 
which  once  enters  cannot  fail  to  pass,  and  anything  which  lodges  in  its  vesi- 
cal opening  will  be  immediately  dislodged  as  the  fibres  of  the  vesical  neck 
close  over  the  tube  during  its  withdrawal.  It  delivers  very  promptly  to  the 
washing  bottle,  but  has  tbis  defect,  that  in  order  to  make  it  functionate  to 
its  best  advantage  its  vesical  end  must  be  drawn  close-  down  to  the  neck  of 
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the  bladder  and  held  there.  If  it  is  pushed  too  far  in,  it  does  not  return  the 
wash  properly,  and  the  back  wallof  the  bladder  flaps  inconveniently,  perhaps 
painfully,  against  its  open  end,  being  drawn  upon  it  by  the  suction  of  the 
evacuating  bottle.  On  the  other  hand,  if  it  is  held  close  to  the  vesical  neck 
the  orifice  of  the  tube  may  slip  out  into  the  prostatic  sinus  during  the  work- 
ing of  the  bottle,  and  there  bruise  the  membrane  and  fail  to  do  its  work. 
The  tube  therefore  requires  some  care  in  its  use,  and  for  continuous  work  is 
not  as  valuable  as  those  generally  employed,  but  as  an  extra  tube  it  has 
a  function  of  its  own,  which  I  have  found  of  value  in  shortening  the 
operation. 

Furthermore,  in  introducing  the  tuba  the  operator  must  be  quite  certain 
that  its  tip  has  penetrated  into  the  vesical  cavity  before  he  attaches  the 
bottle,  as  otherwise,  if  he  leaves  the  end  of  the  tube  in  the  prostatic  sinus,  he 
will  wash  in  vain  ;  I  have  known  this  accident  to  happen  in  able  hands,  and 
to  produce  a  low  opinion  of  this  tube's  value  in  the  mind  of  the  operator. 

Finally,  because  a  straight  tube  renders  debris  so, much  more  readily  than 
a  curved  one,  I  have  had  a  curved  tube  made  (Fig.  1243),  with  a  large  eye 

Fig.  1243. 


Keyes's  evacuating  tube,  curved. 


-on  its  straight  part,  and  a  stopcock  for  protecting  the  bed  from  wetting 
while  entering  and  withdrawing  the  obturator,  which  should  always  be  used 
when  the  eye  is  very  large,  for  fear  of  drawing  out  an  impacted  fragment. 
This  tube  is  curved  as  far  as  introduction  goes,  but  straight  for  all  purposes 
of  delivery.     It  works  very  well  in  my  hands. 

Joseph  H.  "Warren  has  devised  a  spiral  revolving  tip,  for  attachment  to  the 
end  of  curved  and  particularly  of  straight  tubes,  in  order  to  facilitate  their 
introduction.  Experience  at  my  hands  does  not  justify  the  claims  made  for 
this  addition  to  the  instrument. 

As  to  size,  Bigelow  advocates  the  use  of  the  very  largest  tube  that  will 
pass.  Undoubtedly,  the  larger  the  tube  the  more  satisfactorily  does  it  render 
the  debris  to  the  washing  bottle.  But  most  operators  rather  shrink  from 
distending  the  urethra  to  its  utmost  capacity,  and  use  only  as  large  a  tube  as 
the  urethra  will  admit  comfortably,  perhaps  after  incising  a  bridled  meatus. 
This  is  a  sound  rule  to  go  by,  and  one  generally  followed.  The  meatus,  if 
■constricted,  or  with  a  pocket  at  its  lower  commissure,  should  be  incised 
rather  freely,  and  then  as  large  a  tube  should  be  used  as  will  go  easily 
past  the  point  of  physiological  narrowing  in  the  third  inch  of  the  pendulous 
urethra,  and  nothing  larger.  This  physiological  point  of  narrowing  almost 
invariably  exists,  and  should  not  be  cut  or  even  over-stretched  to  accommo- 
date a  tube. 

_  Perfectly  effective  work  is  constantly  being  done  through  tubes  of  moderate 
size.  Thompson  rarely  goes  above  16  English — 27  French — and  has  smaller 
tubes  for  those  who  require  them.  Guyon  uses  about  the  same  size.  I  have 
performed  the  whole  washing,  in  an  old  man  whose  urethra  I  M^as  particularly 
desirous  of  sparing,  with  a  'No.  20  (French)  curved  tube.  The  tubes  I  employ 
run  from  20  to  32  (French). 
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Mode  of  Performing  Litholapaxy. — The  patient  having  been  prepared  as 
ah-eady  directed  (page  216),  is  etherized  and  placed  upon  a  table  covered 
with  a  rubber  cloth.     The  table  should  be  high,  narrow,  and  long.     The 
patient  lies  upon  his  back,  with  the  hips  elevated  a  few  inches  above  the  table, ' 
the  shoulders  being  low. 

Two  assistants  are  essential,  one  to  administer  the  ausesthetic,  the  other  to 
attend  exclusively  to  emptying  and  refilling  the  washing  bottle.  It  is  well 
to  have  a  third  assistant  to  hand  instruments,  etc. 

The  first  manoeuvre  is  to  introduce  the  curved  tube  selected  for  the  opera- 
tion, incising  the  meatus  if  necessary.  Through  this  tube  all  the  urine  is 
drained  away.  S"ow  the  washing  bottle,  charged  with  a  saturated  solution 
of  borax  at  100°  F.,  is  attached  to  the  tube.  But  the  urine  having  trickled 
away  in  its  last  drops  through  the  tube  leaves  the  latter  full  of  air,  an  element 
fatal  to  nicety  of  washing.  This  air  may  be  disposed  of  most  simply.  The 
tube  is  withdrawn  until  its  eye  is  in  the  prostatic  sinus,  the  washing  bottle 
is  attached  and  the  stopcock  turned,  but  no  further  motion  made.  In  an 
instant,  the  air  contained  in  the  curved  tube  is  felt  and  heard  ascending' 
through  the  stopcock  and  mounting  into  the  top  of  the  rubber  evacuator, 
where  it  does  no  harm,  and  whence  it  cannot  possibly  return  into  the  bladder. 

As  soon  as  the  rising  bubbles  of  air  have  announced  that  the  tube  is  full 
of  water,  the  bulb  is  compressed,  water  distends  the  prostatic  sinus  and  neck 
of  the  bladder,  and  the  tube  passes  on  almost  Unaided  into  the  vesical  cavity 
without  damaging  the  neck  of  the  organ.  I  have  found  this  flushing  manoeu- 
vre of  great  assistance  in  certain  cases  of  enlargement  of  the  prostatic  third 
lobe.  It  is  not  necessary  when  a  straight  tube  with  obturator  and  stopcock 
is  used,  for  in  such  a  case  the  tube  does  not  contain  air.  S^ow  alternate 
contractions  and  relaxations  of  the  rubber  bulb  are  practised.  This  demon- 
strates the  presence  of  the  stone  by  the  clicking  noise  made,  while  at  the 
same  time  the  wash  disinfects  the  bladder.  Two  or  three  ounces  of  the  fluid 
are  left  in  the  bladder,  and  the  tube  is  withdrawn. 

The  next  step  is  the  crushing.  This  is  done  according  to  the  rules  already 
laid  down  for  ordinary  lithotrity.  All  the  seizures  should  be  made  deliber- 
ately, it  being  remembered  that  a  cardinal  rule  of  rapid  lithotrity  is  to  work, 
if  not  slowly,  at  least  with  deliberation.  JSTo  instrument  should  be  used 
which  can  by  any  possibility  clog.  Seizures  are  made  in  prompt  succession, 
no  time  being  lost  in  clearing  the  blades.  After  a  dozen  or  more  successful 
seizures  the  lithotrite  is  withdrawn  and  the  tube  reinserted,  with  the  precau- 
tions as  regards  the  entrance  of  air  already  alluded  to,  and  the  washing 
commences. 

The  curved  tube  is  first  held  so  that  its  curve  presses  backwards  and 
downwards  upon  the  bladder  behind  the  trigone.  Then  it  is  moved  from 
side  to  side,  and  partly  drawn  out,  finally  inverted  and  held  a  little  way  up 
by  depressing  its  distal  end — the  washing  being  kept  up  constantly  as  these 
changes  in  position  are  being  made.  The  straight  tube  is  held  with  its 
aperture  as  nearly  as  possible  in  the  centre  of  the  bladder,  and  preferably 
turned  downwards ;  it  also  is  rotated  in  different  directions.  The  straight 
tube  with  an  open  end  is  so  held  that  its  opening  lies  just  inside  of  the  neck 
of  the  bladder. 

The  washing  is  performed  by  an  easy  succession  of  synchronous  movements- 
of  the  hand.  When  the  fragments  come  into  the  receiver  more  slowly,  and 
particularly  to  catch  a  last  fragment,  it  is  proper  to  compress  the  bulb  rather 
violently,  to  maintain  it  compressed  for  an  instant,  and  then  suddenly  to  let 
up  the  pressure.  When  there  is  much  angular  debris  the  pieces  rush  together ' 
toward  the  eye  of  the  evacuating  tube,  and,  crowding  into  it,  momentarily 
clog  it,  so  that  although  they  rattle  most  musically,  there  is  very  little  show 
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in  the  receiving  bottle.  In  such  a  case  much  better  rendering  will  be  effected 
by  a  succession  of  sharp,  jerky,  partial  contractions  of  the  bottle,  so  as  to 
dislodge  the  accumulating  fragments  about' the  eye  of  the  tube,  only  to  stir 
up  one  or  two,  and  to  allow  these  to  be  sucked  into  the  receiver. 

Occasionally  an  angular  piece  of  stone  will  clog  the  eye  of  the  tube,  not 
large  enough  to  prevent  a  reasonably  free  passage  of  fluid,  but  eflectually 
blocking  the  way  to  any  fragments  larger  than  dust.  Now  again,  the  frag- 
ments rattle  about  the  tube,  but  the  washing  gives  no  return.  An  experi- 
enced operator  always  recognizes  this  accident  at  once ;  an  unobservant  one 
may  lose  much  time  before  he  finds  it  out. 

When  this  accident  occurs,  a  sharp  gush  of  water  sent  suddenly  through 
the  tube  will  sometimes  dislodge  the  fragment.  Sometimes  it  will  fail. 
Then  the  water  should  be  drawn  off,  the  tube  uncoupled,  and  a  solid  stylet 
passed  to  drive  out  the  fragment  into  the  bladder.  This  is  safer  than  to 
withdraw  the  tube  with  the  stone  impacted  in  it,  although  the  latter  course 
is  the  one  usually  adopted,  and,  as  a  rule,  no  harm  comes  of  the  slight  scratch- 
ing of  the  urethra  which  it  occasions. 

Often,  as  the  tube  is  moved  from  side  to  side,  and  particularly  when  the 
curved  tube  is  inverted,  the  bladder-wall  flaps  with  a  sharp  click  against  the 
■eye  of  the  tube,  and  then  flutters  spasmodically  with  dull  thuds  against  the 
■  open  end  of  the  instrument.  This  suction  of  the  bladder-wall  into  the  eye 
■of  the  instrument  has  never  been  known  to  do  any  harm,  but  it  must  bruise 
the  organ  somewhat,  and  its  repetition  should  be  avoided  by  shunning  the 
particular  manoeuvre  which  occasions  it.  When  the  bladder  is  empty,  the 
sharp  click  given  by  the  wall  as  it  is  sucked  against  the  eye  of  the  tube 
is  often  so  hard  in  quality  as  to  resemble  the  sound  given  by  a  fragment 
•of  considerable  size.  An  operator  not  accustomed  to  the  sound  may  be 
•deceived  in  this  way,  and  may  go  on  indefinitely  searching  for  a  fragment 
which  does  not  exist.  Error  may  be  avoided  by  noticing  that  the  click 
may  be  produced  at  will  by  turning  the  tube  in  a  given  direction.  A 
little  experience  teaches  the  operator  all  that  can  be  known  about  this  flut- 
tering of  the  bladder. 

Should  air  enter  the  bladder,  it  churns  up  the  water  needlessly,  distends 
the  bladder,  and  interferes  with  the  efiiciency  of  the  wash,  while  it  so  confuses 
the  sounds  that  the  click  of  small  fragments  against  the  tube  can  no  longer 
be  clearly  distinguished.  To  dislodge  the  air,  the  bladder  should  be  fully 
•distended,  and  then  the  handle  of  the  tube  strongly  depressed  between  the 
thighs,  so  that  its  eye  may  be  raised  to  the  top  of  the  bladder.  While  held 
in  this  position  the  rubber  bulb  is  worked  slowly,  and  the  air  escapes  into 
the  bottle,  and  remaining  at  its  top  can  be  discharged  through  the  upper 
stopcock. 

After  the  fragments  cease  to  collect  in  the  receiver,  the  operator  removes  the 
tube,  and  hands  the  bottle  and  receiver  to  his  assistant,  who  immediately 
pours  out  the  water,  more  or  less  stained  with  blood,  empties  the  fragments, 
and  refills  the  bottle.  While  this  is  going  on  the  operator  has  again  intro- 
duced his  lithotrite,  made  a  dozen  or  more  seizures,  and  by  the  time  the 
bottle  is  ready  there  is  usually  enough  debris  to  call  for  another  wash.  In 
this  way,  by  alternate  crushings  and  washings,  the  fragments  are  steadily 
reduced  in  size  and  extracted. 

Search  for  last  Fragment. — A  last  fragment  is  sought  for  by  ausculta- 
tion during  the  process  of  washing.  Every  bubble  of  air  is  scrupulously 
removed  from  the  bladder,  and  with  a  small  tube — the  bladder  containing  a 
little  surplus  of  water,  so  that  when  the  exhausting  bottle  is  full  the  oi'gan 
shall  not  be  entirely  empty — it  is  gently  washed  while  the  operator  places 
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his  ear  directly  over  the  lower  part  of  the  abdomen.  The  tube  is  turned  ia 
various  positions  and  the  operator  listens.  The  swash  of.  the  water,  as  it 
rushes  in  and  out,  is  heard  with  startling  distinctness,  and,  if  the  manage- 
ment of  the  tube  is  skilful,  any  fragment  of  stone  lying  loose  in  the  bladder  is- 
sure  in  a  short  time  to  be  driven  against  the  metallic  tube  and  to  announce 
its  presence  by  a  characteristic  click,  quite  distinct  from  that  emitted  by 
the  flapping  of  the  bladder-wall  against  the  eye  of  the  instrument. 

Fine  sancl  and  thin  scale  of  stones  make  no  sharp  click,  and  all  such  may 
be  left  fo  pass  by  nature's  efforts  ;  but  any  piece  large  enough  to  require  the 
lithotrite  can  hardly  escape  detection  by  the  educated  ear. 

After-treatment  of  Litholapaxy. — This  is  practically  the  same  as  already 
laid  down  for  cases  of  ordinary  lithotrity.  !N"o  vesical  M^ashings  are  required 
unless  retention  conies  on,  or  atony  exists,  or  the  urine  has  been  highly 
offensive  before  the  operation.  In  such  cases  borated  washings  comfort  and 
purify  the  bladder. 

The  symptomatic  treatment  includes  rest  in  bed,  a  hot-water  rubber  bottle 
for  the  hypogastrium — which  is  commonly  the  seat  of  pain — opium,  quinine, 
sweet  spirit  of  nitre,  alkaline  diluents,  and  mineral  waters. 

The  sense  of  relief  experienced  after  litholapaxy  is  often  immediate  and 
delightful.  The  patient  exclaims  at  his  comfort.  Reaction  may  be  very 
moderate,  but  it  is  not  well  to  be  too  promptly  reassured,  since  after  a  period 
of  several  days'  calm,  similar  to  what  is  noticed  sometimes  when  an  old  case 
of  vesical  atony  is  for  the  first  time  relieved  by  the  catheter,  cystitis  may 
set  in  and  considerable  distress  be  experienced.  There  may  be  retention  of 
urine  for  the  fii'st  twenty-four  hours  or  more,  or  there  may  be  none.  There 
may  be  more  or  less  urethral  fever. 

Generally,  the  urine  ceases  to  be  bloody  from  the  second  to  the  fourth  day,. 
and  the  patient  may  be  up  and  about  his  room,  or  even  out  of  doors,  at  the 
end  of  a  week ;  but  in  any  case,  no  matter  how  well  he  may  feel ,  it  is  expedient 
to  avoid  risks  and  to  keep  him  upon  his  back  for  about  that  period.  He  may 
arise  to  urinate,  or  to  take  a  hot-bath — but  should  not  sit  up  for  any  length  of 
time.  One  of  my  patients,  however,  a  gentleman  of  nearly  seventy,  after 
quite  a  severe  operation,  got  up  and  took  his  cold  sponge  bath  every  morning- 
without  any  evil  result. 

Time  consumed  by  the  Operation. — Bigelow  operated  continuously  during- 
upwards  of  three  hours,  removing  seven  hundred  and  fortj'-four  grains,  and 
his  patient  did  perfectly  well.'  Thompson,^  starting  with  a  much  shorter  limit 
of  time,  now  says  that  none  of  his  calculi  have  required  more  than  seventy 
minutes,  this  time  having  been  required  to  remove  a  hard  uric-acid  calculus- 
of  which  the  debris  weighed  1320  grains.  The  patient  did  well.  Guyon's- 
longest  operation  lasted  seventy-five  minutes.  Reginald  Harrison  removed 
a  two-and-a-half  ounce  stone  in  two  hours  and  ten  minutes,'  and  Coulson,  in 
an  article*  reporting  eleven  cases  with  two  deaths,  says  that  his  largest  stone 
weighed  2060  grains,  and  was  removed  in  three  hours  and  a  quarter.  My 
longest  operation  lasted  ninety-five  minutes. 

Therefore,  it  may  be  concluded  that  the  element  of  time  is  not  a  very  im- 
portant factor  in  the  operation,  and  while  it  is  obviously  better  to  terminate 
the  sitting  with  reasonable  promptness,  the  signal  for  stopping  is  the  com- 
plete evacuation  of  the  stone.     Of  course,  any  general  circumstance  which 

'  Am.  Journ.  Med.  Sei.,  January,  1878. 

'  Lectures  on  Diseases  of  the  Urinary  Organs,  6th  ed.,  p.  82.     1882. 

s  Brit.  Med.  Journ.,  Aug.  10,  1882.  "  Lancet,  March  19,  1881,  p-  453. 
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would  cause  a  surgeon  to  halt  in  the  midst  of  any  other  operation,  would 
weigh  with  equal,  but  with  no  greater  force,  here. 

The  amount  of  debris  which  may  be  removed  in  a  given  time  varies  greatly 
with  circumstances.  The  average  now  is  much  higher  than  formerly,  since 
operators  have  learned  their  power.  The  best  recorded  yield  in  washing  was 
three  ounces  (dry  weight)  of  small  stones  in  twenty  minutes — 72  grains  to 
the  minute — a  result  obtained  in  Thomas  Smith's  celebrated  case  of  multiple 
calculi.  This  result  was  obtained  through  a  tube  of  size  'So.  27  (French). 
Bigelow's  first  set  of  cases  yielded  a  little  less  than  an  average  of  three 
grains  to  the  minute,  while  in  a  recent  case^  he  removed  successfully  1388 
grains  in  one  hour  and  fifty-five  minutes,  exactly  12  grains  to  the  minute. 
Thompson's^  first  series  yielded  an  average  to  the  minute  of  16 J  grains  when 
the  stone  was  hard,  12|  when  it  was  soft,  while  one  of  his  later  cases,  that  of 
the  large  stone  already  alluded  to,  gave  him  nearly  19  grains  to  the  minute. 
My  own  first  average^  was  only  4|  grains  to  the  minute,  while  a  recent  case 
of  hard  phosphatic  stone,  765  grains  in  45  minutes,  furnished  me  an  average 
of  17  grains  to  the  minute,  and  the  patient  did  admirably,  being  up  and 
dressed  in  five  days.  How  much  better  may  be  done,  time  must  determine, 
but  no  operator  who  values  the  safety  of  his  patient  should  rank  speed  in  the 
operation  as  highly  as  care  and  skill. 

Relapse  after  Litholapaxy. — Relapse  may  occur  after  litholapaxy,  as  it 
does  after  lithotomy,  a  totally  new  stone  formation  taking  place,  but  it  can- 
not well  occur  otherwise  if  the  precaution  be  taken  to  search  the  bladder 
carefully  with  a  small  tube  and  washing-bottle,  after  the  patient  has  been  up 
and  about  at  his  duties  for  a  month  or  more.  This  manoeuvre  is  so  necessaiy 
that  it  might  almost  be  termed  the  last  step  in  the  operation. 

One  thing  only  in  the  way  of  relapse  cannot  be  guarded  against  bj'  litho- 
lapaxy, or  indeed  by  any  operation,  and  that  is  phosphatic  re-accumulation.  In 
cases  of  chronic  cystitis  with  atony,  where  the  patient  will  not  take  intelli- 
gent care  of  his  bladder,  and  in  cases  of  encj^sted  stone,  or  chronic  pyelitis, 
and  the  like,  phosphatic  re-accumulation  must  and  does  occur. 

Intelligence  on  the  part  of  the  patient  may  be  required  in  these  cases,  and 
acuteness  on  the  part  of  the  surgeon  to  detect  the  cause  of  the  phosphatic  re- 
accumulation,  and  to  do  away  with  that  cause  if  possible.  But  even  in  those 
cases  in  which  the  cause  cannot  be  removed,  the  comfort  furnished  to  the 
patient  by  litholapaxy,  without  risk  to  life,  is  far  greater  than  could  be 
afforded  either  by  simple  lithotrity  or  by  lithotomy. 

Often  when  the  cause  of  the  phosphatic  re-accumulation  is  chronic  vesical 
catarrh,  kept  up  by  enlarged  prostate  and  muscular  atony,  relapse  after  litho- 
lapaxy may- be  prevented  by  scrupulous  attention  to  vesical  irrigation,  and  by 
occasional  injections  of  dilute  nitric  acid,  of  a  strength  varying  from  a  few 
minims  up  to  a  fluidrachm,  in  a  pint  of  warm  water. 

Complications  during  the  Operation. — These  are  injury  to  the  urethra, 
injury  to  the  bladder,  hemorrhage,  clogging  of  the  lithotrite,  breakage  of  a 
lithotrite,  inability  to  introduce  the  tube,  clogging  of  the  tube. 

The  urethra  is  not  likely  to  be  injured  by  a  lithotrite  unless  the  instrument 
is  withdrawn  with  its  jaws  impacted,  or  still  containing  a  hard,  jagged  frag- 
ment. The  bladder  may  vei-y  easily  be  injured  to  a  varying  extent  by  pinch- 
ing up  a  fold  of  mucous  membrane,  with  more  or  less  of  the  muscular  coat 
of  the  bladder,  or  even  tearing  it  away  in  the  grasp  of  the  instrument.     The 

'  Boston  Med.  and  Surg.  .Tourn.,  Dec.  29,  1881,  p.-612. 
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resulting  injuries  are  ecchymosis,  contusions,  excoriations,  and  lacerations  of 
varying  severity. 

It  is  possible  with  any  lithotrite  to  pick  up  a  fold  of  the  bladder,  pinch  it 
slightly,  and  then  let  it  go.  I  have  done  this  on  the  cadaver  and  on  the  living 
subject  with  equal  ease  with  the  instruments  of  Bigelow,  Thompson,  and 
myself.  With  the  old-fashioned  fenestrated  lithotrite,  having_^a  cutting  edge 
upon  the  male  blade,  this  accident  was  fraught  with  danger ;  with  modern 
instruments,  managed  with  a  little  care,  the  accident  is  unimportant.  In  many 
cases  it  is  impossible  to  perform  litholapaxy  without  having  the  water,  even 
of  the  first  wash,  distinctly  tinged,  sometimes  positively  darkened,  with  blood. 
This  blood  comes  from  the  slight  scratching  injuries  inflicted  upon  the 
mucous  membrane  of  the  bladder,  and  upon  its  neck,  by  the  jaws  of  the  litho- 
trite and  the  angular  fragments  of  the  stone.  Such  a  moderate  appearance  of 
blood  is  a  matter  of  course,  and  in  no  way  compromises  the  success  of  the 
operation,  or  portends  an  outbreak  of  serious  inflammation  at  its  termination. 

Hutchison,  of  Brooklyn,  using  a  lithotrite  of  one  of  my  earlier  and  imper- 
fect models,  reported  that  he  pinched  off  shreds  of  mucous  membrane  from 
the  bladder,  but  no  reaction  followed,  and  "the  result  was  satisfactory." 
Wynkoop,  of  IS'ew  York,  using  one  of  the  earlier  Bigelow  instruments,  found 
the  jaws  to  clog,  and  had  to  use  much  force  in  extracting  the  blades.  The 
clogging  appears  to  have  been  due  to  some  mechanical  defect  in  the  construc- 
tion of  the  instrument ;  abscess  ensued  from  laceration  of  the  deep  urethra,  and 
the  patient  was  subsequently  cut  for  removal  of  the  remains  of  the  stone  and 
for  cure  of  the  abscess,  and  recovered.  In  another  case  treated  by  the  same 
operator,  in  which  also  Bigelow's  lithotrite  was  used,  the  patient  died  twenty- 
nine  hours  afterwards,  and  at  the  autopsy  a  number  of  abrasions  and  minute 
lacerations  of  the  mucous  membrane  of  the  bladder  were  found.  Hence,  it 
may  be  assumed  that  a  certain  amount  of  scratching  damage  to  the  bladder  is 
commonly  produced  by  all  lithotrites,but  that,  as  a  rule,  such  moderate  damage 
does  no  harm.  It  need  hardly  be  added  that  the  less  damage  done,  the  better, 
and  that,  other  things  being  equal,  the  better  the  operator,  and  the  more  perfect 
the  instrument,  the  less  will  be  the  physical  injury  inflicted  upon  the  bladder. 
On  two  occasions  in  former  years  I  have,  while  practising  the  old  operation, 
pinched  off  small  shreds  of  mucous  membrane  from  the  bladder — once,  in  fish- 
ing for  a  soft  catheter  in  a  paralyzed  bladder,  the  patient  denying  any  sensa- 
tion when  the  thin  film  of  mucous  membrane  was  seized,  and  once  in  working 
rapidly  with  an  instrument  which  it  was  believed  would  not  clog  and  could 
not  catch  the  bladder.  In  neither  of  these  cases  did  the  least  reactionary 
disturbance  hinder  the  recovery  of  the  patient,  or  indicate  that  any  unusual 
damage  had  been  done. 

In  a  case  where  a  suit  for  malpractice  was  instituted  in  New  Hampshire, 
one  of  the  lawyers  informed  me  that  an  irregular  practitioner  had  passed  the 
lithotrite  but  had  found  no  stone.  After  considerable  search,  another  sur- 
geon who  was  present  introduced  his  finger  into  the  rectum,  and  there  found 
the  jaws  of  the  lithotrite  which  had  passed  through  the  membranous  urethra. 
The  wound  healed,  and  the  patient  recovered. 

My  personal  experience'  has  led  me  to  conclude  that  damage  done  to  the 
urethra  by  a  clogged  instrument,  or  by  the  use  of  tubes  too  large  for  the 
canal,  is  more  likely  to  be  followed  by  disastrous  results  to  the  patient  than 
similar  or  even  greater  damage  inflicted  upon  the  bladder.  Much  damage 
can  be  done  to  the  urethra  as  well  as  to  the  bladder  without  serious  conse- 
quences, as  will  be  shown  when  speaking  of  the  clogging  in  lithotrites  and 
impaction  in  tubes.     In  any  case,  it  is  only  just  to  the  patient  upon  whom 
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litholapaxy  is  performed  to  use  a  lithotrite  which  will  not  clog,  to  operate, 
with  all  possible  care,  to  employ  tubes  which  do  not  stretch  the  canal  too 
decidedly,  and  to  dislodge  impacted  fragments  before-  withdrawing  the  tube. 

Hemorrhage  during  litholapaxy  commonly  occurs  to  a  moderate  degree, 
but  the  final  wash,  usually,  is  hardly,  if  at  all,  bloody.  In  some  cases,  on  the 
other  hand,  the  hemorrhage  is  profuse  from  the  very  first  introduction  of  the 
lithotrite.  I  have  had  a  case  in  which,  on  introducing  the  tube,  pure  blood 
flowed  out,  and  only  stopped  after  coagulation  within  the  tube  had  made  a 
plug  large  enough  to  occlude  it.  This  plug  was  drawn  out  as  a  complete, 
long  cast  of  the  tube.  The  bleeding  did  not  continue  uniformly  at  this  rate, 
and  the  washing  was  successfully  followed  up,  but  the  amount  of  blood  lost 
made  it  necessary  to  arrest  the  sitting  before  all  the  debris  had  been  removed. 
Ten  days  subsequently  the  remaining  two  drachms  of  fragments  were  suc- 
cessfully removed,  the  I'emarkable  fact  being  that  on  this  occasion  the  amount 
of  hemorrhage  during  the  operation  was  exceptionally  small.  The  patient 
was  75  years  old ;  the  stone  weighed  513  grains ;  recovery  was  prompt  and 
complete. 

In  a  case  of  hemorrhagic  diathesis,  or  if  the  bladder  happened  to  contain 
a  villous  growth  along  with  the  stone,  very  serious  hemorrhage  might  occur. 
I  am  not  aware  that  any  case  thus  far  has  been  reported  in  which  a  fatal 
result  after  litholapaxy  has  been  ascribed  to  hemorrhage.  Ultzmann,  how- 
ever, has  expressed  the  fear  that  serious,  even  fatal,  hemorrhage  may  result 
from  the  operation.' 

Clogging  and  Breakage  of  the  Lithotrite. — The  lithotrites  commonly  in  use 
at  the  date  of  introduction  of  litholapaxy  were  of  two  kinds,  both  dangerous. 
The  fenestrated  lithotrite  had  a  cutting  edge  along  both  sides  of  the  male 
blade,  'and  the  male  blade  fitted,  snugly  into  the  fenestra  of  the  female  blade. 
With  this  instrument,  if  the  bladder  was  seized  at  all,  a  piece  was  quite  cer- 
tain to  be  cut  out.  The  bladder  could  not  be  pinched  and  dropped,  and  con- 
sequently the  fenestrated  instrument  was  used  only  on  rare  occasions  and  with 
special  cai'e,  when  a  very  hard,  large  stone  had  to  be  fragmented  into  large 
segments  preparatory  to  final  pulverization. 

The  danger  of  using  the  instrument  freely  was  well  known,  and  was  ex- 
pressed by  Thompson  before  the  Royal  Medical  and  Chirurgical  Society  of 
London,  March  16,  1878,  when  he  said  that  he  had  not  used  a  fenestrated 
instrument  in  the  bladder  for  ten  years. 

The  non-fen estrated,  pulverizing  lithotrite  would  not  readily  catch  the 
bladder  or  harm  it  much,  if  it  did  pinch  up  a  fold  ;  but  it  had  its  own  espe- 
cial danger  in  th?t  it  was  quite  sure  to  clog  with  debris  after  a  few  seizures 
had  been  made,  and  that  it  was  generally  next  to  impossible  to  free  the  blades 
.when  once  the}'  had  become  firmly  impacted  at  the  heel  of  the  jaws. '  Conse- 
quently it  was  taught  that,  after  from  three  to  six  successful  seizures,  the  in- 
strument must  be  removed  and  its  jaws  disgorged,  to  avoid  inflicting  serious 
damage  upon  the  urethra. 

In  fact,  at  the  meeting  of  the  Royal  Medical  and  Chirurgical  Society, 
already  alluded  to,  both  Thompson  and  Coulsou  laid  great  stress  on  this  im- 
paction as  sometimes  "  preventing  the  withdrawal  of  the  instrument,"  and 
as  having  required,  "  in  one  case,  incision  in  the  perineum." 

With  such  instruments,  manifestly,  litholapaxy  could  not  be  properly 
performed.  But  since  the  introduction  of  the  new  operation  a  number  of 
lithotrites  have  appeared  whose  claims  consist  in  three  elements:  (1)  strength; 
(2)  blunted  roughness  and  lateral  bevelling  of  the  male  blade,  so  that  the 
bladder,  if  caught,  need  not  be  seriously  damaged ;  (3)  fenestration,  with  a 
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large  spur  at  the  heel  of  the  male  blade,  and  comparative  breadth  of  th( 
female  blade,  to  insure  against  impaction. 

I  have  already  recorded  the  impaction  of  a  Eeliquet  instrument  in  my  handf 
while  performing  old-fashioned  lithotrity.  In  litholapaxy  this  accident  haf 
not  occurred  to  me,  and  with  the  instruments  which  I  now  use,  it  is  impos 
sible. 

Coulson,  at  the  meeting  of  the  International  Medical  Congress,  in  London 
stated  that  on  two  occasions  a  lithotrite  had  broken  in  his  hands.  One  o: 
these  cases  was  reported  in  the  Lancet.'  The  instrument  was  a  Bigelow  litho 
trite,  defectively  made.  The  collar  holding  on  the  male  blade  came  off.  Th( 
jaws  had  to  be  freed  from  debris  by  percussion,  after  which  the  lithotrite  was 
withdrawn,  no  harm  being  done,  and  the  operation  was  concluded  with  i 
fenestrated  lithotrite. 

Several  cases  of  slight  clogging  of  some  of  the  earlier  Bigelow  instruments 
due  to  defects  in  structure,  have  been  reported  (Wynkoop,  Stein).^  One  o; 
my  lithotrites,  of  Tiemann's  make,  in  the  hands  of  Dr.  Rockwell,  of  Brooklyn 
broke  at  the  heel  of  the  male  blade  upon  a  large  oxalate-of-lime  stone  whicl 
was  too  hard  to  be  crushed.  The  patient  was  cut  at  once  successfully.  I  was 
present  at  an  operation  at  the  hands  of  Dr.  Weir,  when  a  Bigelow  lithotrite 
broke  at  the  collar  under  exactly  similar  circumstances.  The  patient  was  ther 
cut,  and  successfully  relieved  of  a  large  oxalate-of-lime  stone. 

Alan  P.  Smith'  reports  a  case  of  serious  clogging  of  a  lithotrite  in  th( 
bladder  of  an  old  man.  The  instrument  was  of  the  Civiale  model,  made  bj 
Robert  and  Collin.  After  it  had  clogged,  no  efforts  made  at  the  handle  coulc 
free  the  jaws,  and  consequently  the  instrument  was  forcibly  extracted,  whei 
it  was  found  that  the  jaws  were  separated  to  the  extent  of  three-fourths  o: 
an  inch  ;  yet  no  evil  result  followed  in  this  case. 

Agnew,*  of  Philadelphia,  refers  to  one  instance  in  his  knowledge,  where  i 
lithotrite  could  not  be  closed  on  account  of  some  defect  in  the  button  whid 
regulated  the  screw.  As  a  consequence  of  withdrawing  it  with  the  bladei 
apart,  injuries  ensued  which  proved  fatal. 

Should  an  instrument  clog  badly,  it  seems  to  me  that  it  would  be  propei 
to  cut  the  patient  at  once  by  the  median  section  upon  the  lithotrite,  dilat( 
the  neck  of  the  bladder,  and  bring  out  the  jaws  of  the  lithotrite  in  the  wounc 
of  the  perineum,  where  they  might  be  cleared.  Such  a  course  would  bi 
devoid  of  any  considerable  danger.  If  the  jaw  of  a  lithotrite  should  breal 
within  the  bladder,  it  might  be  extracted  by  using  a  smaller  lithotrite,  o 
the  knife  might  be  resorted  to  with  propriety. 

Complications  occurring  after  Litholapaxy. — After  litholapaxy,  the  sami 
complications  may  arise  as  have  been  already  set  down  as  possible  after  litho 
trity  (urinary  fever,  retention,  hemorrhage,  cystitis,  epididymitis — or  evei 
surgical  kidney,  possibly  pysemia,  septicaemia,  etc. — graver  complication 
which  will  be  considered  under  the  head  of  complications  of  lithotomy).  Theri 
is  not,  however,  as  much  likelihood  of  complication  after  litholapaxy  as  afte 
lithotrity,  because  the  former  operation  is  devoid  of  one  great  source  of  danger 
namely,  that  arising  from  the  repeated  injuries  inflicted  upon  the  bladder  b; 
the  sharp  fragments  left  behind  between  the  sittings. 

The  slighter  complications  are  not  uncommon  (urinary  fever,  mild  cystitis 
epididymitis) ;  the  others  very  rare.  The  complications  most  to  be  dreadei 
are  pyelitis  and  surgical  kidney,  due  to  already  diseased  kidneys,  and  failini 
vitality  in  an  old  patient,  when  the  risks  of  an  operation  have  been  assume^ 

•  Lancet,  Nov.  27,  1880,  p.  853.  «  Keyes,  Am.  Journ.  Med.  Soi.,  April,  1880. 
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rather  than  the  prolonged  endurance  of  the  certain  torture  and  slow  death 
which  would  have  followed  had  no  operation  been  performed.  I  have  not 
seen  atony  of  the  bladder  follow  litholapaxy,  nor  heard  of  it. 

Thompson'  speaks  also  of  chronic  cystitis  with  phosphatic  deposits  as 
coming  on  in  some  cases  as  an  atter-complieation  of  litholapaxy,  when  it 
did  not  exist  before  the  operation.  The  same  complication  has  arisen  in 
in  his  hands  after  lithotomy.  He  says  further,  that  "one  of  the  most  per- 
sistent examples  of  phosphatic  cystitis"  which  he  has  seen  of  late  years 
followed  an  operation  of  rapid  lithotrity  done  two  years  before,  in  which  he 
removed  with  great  ease  in  six  minutes  a  small  uric-acid  calculus  weigh- 
ing 84  grains.  He  refers  also  to  live  other  cases  in  which  there  was  more  or 
less  chronic  cystitis  prolonged  for  a  period  of  several  months,  in  all  of  which 
"  the  calculus  was  uric  acid,  and  cystitis  was  not  present  before  the  operation." 

When  this  complication  occurs,  it  is  to  be  met  according  to  the  general 
principles  governing  the  conduct  of  a  case  of  chronic  cystitis  with  tendency 
to  phosphatic  accumulation. 

Applicability  of  Litholapaxy  to  Women  and  Children,  and  tor  the 
Removal  of  Substances  other  than  Urinary  Deposits. — The  applicability 
of  litholapaxy  to  children  has  already  been  considered  (page  211).  Females 
of  all  ages  are  admirably  suited  for  the  operation.  I  have  employed  it  at 
both  extremes  of  life. 

Generally,  the  known  existence  of  any  substance  in  the  bladder  other 
than  a  urinary  concretion,  has  been  looked  upon  as  a  bar  to  the  crushing 
operation,  but  with  strong  instruments  and  large  tubes,  certain  exceptions 
must  now  be  made.  Pieces  of  bone,  wood,  wax,  lead-pencil,  slate-pencil,  pipe- 
stem,  or  catheter,  known  to  be  acting  as  nuclei  of  stone,  may  be  disregarded  > 
crushed  up,  and  washed  away  with  the  rest  of  the  debris.  I  was  present  at 
an  operation  at  the  New  York  Hospital,  in  which  Dr.  Peters  removed  with 
some  phosphatic  debris  quite  a  large  piece  of  wax.  Bigelow,  in  his  first  set 
of  cases,  removed  a  portion  of  catheter  which  was  the  nucleus  of  a  stone.  I 
have  done  the  same.  Holt  C.  Wilson^  has  quite  recently  reported  a  case  in 
which  he  removed  successfully  by  litholapaxy,  from  a  patient  of  42,  a  phos- 
phatic stone  and  six  inches  of  an  English  web-catheter,  of  size  JSTo.  8  (ISTo.  1& 
French). 

Lithotomy. 

Lithotomy,  like  so  many  of  the  surgical  terms  which  have  been  conse- 
crated by  usage,  is  a  misnomer.  We  no  longer  cut  the  stone,  as  history 
tells  us  was  done  b}'  Ammonius,  but  we  cut  the  soft  parts,  more  or  less,  and 
extract  the  stone  whole,  or  after  it  has  been  broken. 

The  first  known  attempts  at  extracting  stone  from  the  bladder  of  the  male 
seem  to  have  been  made  long  before  the  Christian  era  by  the  Hindoos. 
Doubtless,  the  idea  first  suggested  itself  to  some  one  who  witnessed  the  spon- 
taneous expulsion  of  a  calculus  through  the  perineum,  or  perhaps  liberated 
a  large  stone  from  a  perineal  fistula  by  a  stroke  of  the  knife.  Certain  it  is, 
that  the  operation  known  as  "cutting  on  the  gripe" — the  apparatus  minor, 
as  it  was  afterwards  called  on  account  of  the  small  number  of  instruments 
required  for  its  execution ;  also  christened  the  method  of  Celsus,  on  account 
of  the  accurate  description  which  that  writer  gave  of  the  operation  in  the 
first  century  of  our  era — was  the  earliest  ever  performed,  and  that  in  spite 
of  its  rudeness  and  manifest  imperfections,  this,  more  or  less  modified,  was 

•  Op.  cit.,  6th  ed.,  p.  94.  ^  Med.  Record,  Deo.  23,  1882,  p.  709. 
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the  prevailing  method  of  extracting  stones  from  the  bladder  during  twenty 
centuries. 

The  description  of  the  Indian  method  of  cutting  on  the  gripe  is  essentially 
the  same  as  that  of  Celsus.  The  latter  only  advises  the  operation  for  child- 
ren between  the  ages  of  nine  and  fourteen  ;  afterwards  it  was  used  for  patients 
of  all  ages,  but  it  was  recognized  that  the  older  the  patient  the  more  uncertain 
was  the  closure  of  the  wound.  Albucasis  formulates  this  conclusion,  and 
says  that  under  fourteen  years  healing  is  easy. 

The  rude  manoeuvre  of  cutting  on  the  gripe  consisted  essentially  of  three 
steps.  First,  some  effort  was  made  to  cause  the  stone  to  fall  toward  the  neck 
of  the  bladder  by  striking  the  shoulders,  shaking  the  patient,  and  pressing 
upon  or  stroking  the  abdomen  which  had  been- previously  greased.  The  second 
step  was  to  hook  the  stone  down  by  putting  one  or  two  lingers  into  the  anus, 
and  assisting  the  descent  by  the  pressure  of  the  hand  of  an  assistant  upon 
the  hypogastrium.  Meantime,  the  patient  was  held  firmly  by  the  arms  and 
legs  upon  the  lap  of  a  strong  assistant  (or  two  of  them,  sometimes  with  one 
more  at  each  side  to  steady  the  group),  leaning  back  upon  his  breast.  An 
incision  was  now  made,  generally  with  a  broad  knife  cutting  at  both  edges 
near  the  point,  upon  the  stone  as  it  bulged  in  the  perineum.  This  incision, 
as  described  by  Celsus,  was  usually  curved  transversely  above  the  anus,  each 
horn  of  the  incision  looking  outwards  and  backwards.  But  incisions  of 
other  shapes  were  also  made  transversely,  curving  upwards,  and  on  either 
side,  until  finally  it  came  to  be  the  proper  thing  to  make  the  incision  upon 
the  left  of  the  raphe,  curving  outwards,  the  convexity  of  the  incision  looking 
towards  the  anus.     Velpeau  ascribes  to  Antyllus  the  left  lateral  incision. 

The  third  manoeuvre  was  the  extraction  of  the  stone.  Sometimes  it  was 
foi'ced  out  by  the  pressure  of  the  fingers  behind  it,  but  more  often  it  had  to 
be  extracted  with  hooks,  forceps,  and  the  like,  or  cut  with  some  special 
instrument  to  facilitate  its  removal — as  practised  by  Ammonius.  Various 
means  of  washing  out  the  bladder  and  cleaning  it  of  any  remaining  debris 
were  afterwards  introduced. 

This  operation  must  have  counted  many  successes,  for  it  continued  to  thrive, 
passing  through  the  hands  of  travelling  specialists  to  find  champions  for  its 
defence  long  after  its  more  surgical  rival,  the  Marian  operation,  had  appeared 
upon  the  field.  The  neck  of  the  bladder  was  probably  not  often  cut  into  at 
all  by  most  of  the  surgeons  who  cut  upon  the  gripe,  although  it  was  the  aim 
of  the  deep  incision,  as  recommended  by  Celsus,  to  cut  across  the  neck  of  the 
bladder  transversely.  The  bladder-wall  itself  and  the  back  part  of  the  pros- 
tate were  incised  by  most  operators,  and  the  seminal  vesicle  and  ducts  of  the 
left  side  were  very  constantly  cut  through. 

There  grew  to  be  a  prejudice  against  cutting  into  or  across  the  middle  line 
of  the  integument,  or  approaching  the  rectum — a  prejudice  which  continued 
active  after  the  introduction  of  the  grooved  staff  by  Marianus — on  the  ground 
that  if  the  raphe  were  cut  it  would  not  heal,  by  reason  of  the  callosity  of 
the  tissues  there,  and  that  fistula  would  be  quite  certain  to  follow ;  and  that 
if  the  hemorrhoidal  vessels  near  the  anus  were  opened,  very  dangerous  or  fatal 
bleeding  would  result. 

The  apparatus  major,  the  conception  of  which  has  been  ascribed  to  the 
Italian  surgeons  Battista  da  Eapallo  and  Joannes  de  Romanis,  was  first  pub- 
licly described  by  the  pupil  of  the  last-named  surgeon,  Marianus  Sanctus,  in 
1524.  Whereas  almost  no  instruments  had  been  required  for  the  older  opera- 
tion, this  one  was  burdened  down  by  machinery.  The  essential  advance  made 
by  this  operation,  from  a  surgical  standpoint,  was  the  introduction  of  the 
itinerarium — the  guide  to  the  neck  of  th6  bladder — the  grooved  staff  upon 
which  the  incision  was  to  be  made. 
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Marianus  did  not,  however,  cut  into  the  neck  of  the  bladder.  He  coun- 
seled strongly  against  it,  asserting  that  a  division  of  the  constricting  muscles 
of  the  bladder  would  be  unavoidably  followed  by  incontinence  of  urine. 
The  operation  was  essentially  an  incision  in  the  left  side  of  the  perineum 
upon  a  grooved  staff;  by  some  operators  it  was  made  upon  the  extreme  right. 
The  urethra  was  opened  to  the  breadth  of  the  nail  of  the  thumb,  and  the 
parts  beyond  were  dilated  and  torn  rudely  with  rough  instruments.  Some- 
times the  stone  was  broken  before  extraction.  Joannes  de  Romania  advocated 
this  modification,  but  Marianus  objected  to  it.  Extraction  was  effected  by 
forceps  and  scoop. 

Ottavien  da  Villa,  a  pupilof  Marianus,  came  to  France  and  communicated 
his  method  to  the  surgeon  Laurent  Colot,  and  Henry  II.,  in  1556,  created  for 
the  latter  the  position  of  Court  Lithotomist.  The  Colot  family  retained  the 
secret,  and  practised  lithotomy  as  specialists  for  more  than  a  hundred  years, 
and  it  is  related  that  in  the  seventeenth  century  the  secret  was  stolen  from 
Jerome  Colot  (who  died  in  1684),  by  some  ambitious  surgeons  who  bored 
through  the  ceiling  of  the  operating  room  at  La  Charite,  in  order  to  watch 
the  great  operator  at  his  work.  They  were  not  a  little  surprised  and  disgusted 
to  find  that  the  operation  so  long  kept  secret,  was  only  a  slight  modification 
of  the  apparatus  major  of  Marianus,  which  was  every-where  known. 

Thus  it  appears  that  the  apparatus  major  was  essentially  urethrotomy  with 
dilatation  of  the  neck  of  the  bladder  and  extraction  of  the  stone,  often  after 
it  had  been  broken,  an  operation  which  in  our  own  day  has  been  slightly 
modified,  but  much  improved,  as  the  perineal  lithotrity  of  Dolbeau. 

After  the  adoption  in  the  apparatus  major  of  the  staflE",  or  itinerarium,  all 
sorts  of  variations  in  the  incision,  external  and  internal,  began  to  appear. 
Franco  sustained  the  prejudices  of  his  time,  and  feared  to  cut  the  raphe. 
His  mind  was  actively  occupied  with  devising  better  means  for  penetrating 
the  bladder.  He  even  suggested  the  use  of  a  double  cutting  instrument  re- 
sembling the  double  lithotome,  which  was  then  in  use  for  enlarging  wounds. 
With  this  he  proposed  to  incise  transversely  the  neck  of  the  bladder,  although 
there  is  no  evidence  to  show  that  he  ever  actually  did  it.  To  Franco  is 
ascribed  remotely  the  origin  of  the  lateral  operation,  somewhere  near  the 
middle  of  the  sixteenth  century,  although  to  Frere  Jacques  undoubtedly  the 
distinction  more  properly  belongs.  Franco,  however,  certainly  did  discover 
the  siipra-pubic  operation,  and  described  it  quite  graphically  in  1561. 

He  was  at  that  time  cutting  habitually  in  the  perineum,  when  it  happened 
to  him  to  be  called  upon  to  extract  a  stone  as  large  as  a  hen's  egg  from  an 
infant  two  years  old.  He  cut  in  the  jjerineum  and  vainly  tugged  at  the 
monster  stone,  but  was  unable  to  get  it  out,  and  then,  actuated  by  the  solici- 
tations of  the  parents  and  friends,  who  wished  their  child  to  die  rather  than 
suffer  longer — and  driven  to  it,  as  he  himself  confessed,  by  a  false  pride,  lest 
he  should  be  reproached  with  having  been  unable  to  get  the  stone  away — he 
cut  the  child  over  the  pubes,  and  the  infant  recovered. 

Attempts  to  fix  the  origin  of  the  supra-pubic  operation  at  a  date  earlier 
than  this  have  failed,  and  historians  now  generally  agree  in  giving  Franco  the 
credit  of  the  origination  of  the  operation  in  1560. 

In  1581,  Rosset  first  described  a  regular  operative  method  of  reaching  the 
bladder  by  cutting  above  the  pubis,  but  he  never' practised  it ;  and  although 
occasional  cases  are  recorded,  or  alluded  to  (Pietre,  Colot),  and  although  there 
was  considerable  discussion  about  the  operation,  it  M'as  not  until  Fr^re  Come, 
with  his  "  sonde  k  dard"  and  other  accessories  (12  in  all,  which  he  considered 
essential  to  the  proper  performance  of  the  task),  had  operated  a  number  of 
times  between  1758  and  1779,  that  the  operation  took  veritable  shape.  Frfere 
Gome's  operation  has  been  the  one  commonly  employed  up  to  a  late  date. 
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Much  discusBlon  relative  to  the  high  operation  occurred  among  surgeons 
in  the  early  part  of  the  present  century,  and  more  favor  came  gradually  to 
be  accorded  to  it.  Cheselden  performed  it,  before  finally  adopting  his  per- 
fected lateral  operation.  Souberllielle  became  its  champion  in  1840.  Vidal 
{de  Cassis),  in  1852,  made  a  modification  by  doing  the  operation  in  two  sittings, 
to  avoid  infiltration.  Valette,  in  1858, attempted  to  operate  by  cauterization; 
Chassaignac,  and  afterwards  Tisseire,  tried  the  ecraseur.  Baudon  made  a  special 
study  of  suturing  the  vesical  walls.  Petersen,  in  Germany,  Poland,  in  England, 
<jruyon,  Monod,  and  Perier,  in  France,  and  Dulles,  in  this  country,  have  of  late 
years  been  its  warm  advocates.  Van  Groudoever,  in  a  communication  made 
to  the  Medical  Congress  at  Amsterdam,  in  1879,  made  a  strong  plea  for  the 
operation  in  the  ease  of  infants,  and  Petersen,'  of  Kiel,  by  the  introduction  of 
the  rectal  colpeurynter,  as  one  of  the  steps  of  the  operation,  and  Guyon,^  of 
Paris,  by  further  modifications,  have  given  a  still  stronger  impetus  toward  a 
resuscitation  at  home  and  abroad  of  the  old  operation  of  Franco. 

It  has  not  yet  been  made  clear,  however,  by  statistics  or  otherwise,  that 
the  operation  is  a  good  one  for  any  cases  except  those  of  adult  men  with  veiy 
large  or  encysted  stones,  or  with  vesical  tumoi's  of  large  size,  and  for  the  extrac- 
tion of  certain  foreign  bodies.  If  it  is  a  good  operation  for  general  adoption 
in  all  cases  that  are  to  be  cut,  the  point  has  not  yet  been  proved.  Dulles,  its 
chief  advocate  in  America,  has  not,  as  far  as  I  can  learn,  recorded  any  opera- 
tion of  his  own.  His  advocacy  seems  to  be  based  upon  reasoning.  E.  Bouley, 
in  a  monograph  of  260  pages  (Paris,  1883),  gives  an  excellent  historical 
sketch  of  the  operation. 

The  lateral  ojieration  dates  its  definite  existence  to  Jacques  Baulot,  com- 
monly known  as  Frere  Jacques,  the  greatest  of  all  the  itinerant  lithotomists. 
lie  was  born  in  1651,  and  entered  the  army  as  a  common  soldier  at  the  age 
of  sixteen.  Here  he  encountei'ed  a  travelling  lithotomist  named  Pauloni, 
and  followed  him  for  about  six  years,  assisting  him  in  his  operations. 
Then  Jacques  set  up  for  himself  and  had  a  most  notable  career.  He 
adopted  a  monastic  garb  in  order  to  distinguish  himself  and  gain  more 
power  over  the  people,  but  he  never  made  any  pretensions  to  being  a  monk, 
although  he  accepted  the  appellation  "  Frere.!'  He  went  to  Paris  in  1697, 
being  at  that  time  46  years  old,  and  possessed  of  considerable  reputation 
in  the  provinces.  His  instruments  were  simple — a  large  staff'  without 
groove,  a  long  pointed  bistoury,  a  dilating  conductor,  and  a  heavy  pair  of 
rough  forceps.  His  early  work  in  Paris  was  varying  in  its  success,  until 
finally,  in  1698,  he  was  selected  to  do  the  spring  operating  at  the  Chai'ite 
Hospital.  He  cut  60  patients:  23  died,  24  remained  in  the'hospital  with  in- 
continence, fistula,  or  other  serious  disordei's,  while  only  13  I'ecovered.  The 
ordinary  death-rate  in  that  day  was  about  1  in  7,  by  the  common  operation 
as  practised  by  surgeons  generally,  and  therefore  Jacques,  covered  with  confu- 
sion, yielded  to  the  public  condemnation  and  left  Paris.  He  now,  when  48 
years  old,  began  to  dissect  and  to  study  under  Fagon,  at  Versailles,  and  made 
such  good  progress,  adopting  the  grooved  sound,  etc.,  that  in  1701,  at  Ver- 
sailles, he  cut  38  patients  consecutively,  and  with  success  in  each  instance. 
In  1702,  he  published  his  method  in  pamphlet  form,  and  in  1704  was  lauded 
on  all  sides,  loaded  with  testimonials,  and  teted  in  every  quarter ;  portraits 
were  made,  of  him,  medals  were  struck  off,  gold  sounds  were  given  to  him, 
and  various  other  demonstrations  were  made  of  his  wide-spread  popularity. 
He  died  in  1714.^ 

«  Langenbeok'g  Arohiv,  S.  672.     1880. 

2  Ann.  des  Mai.  des  Organes  Gfinito-Urinaires,  D«c.  1882,  p.  1,  et  Jany.  1883,  p.  97. 

3  These  details,  and  many  other  facts  in  connection  with  the  history  of  lithotomy,  are  taken 
from  Chauvel's  masterly  article,  "  Cystotomie, "  in  the  Dictionjiaire  EncyolopSdique  des  Sciences 
Mfidicales. 
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Rau,  in  Holland,  Operated  very  successfully.  In  1713  he  said  that  he  had 
cut  1547  patients.  He  operated  by  what  is  believed  to  be  have  been  the 
lateral  method,  but  no  exact  record  of  it  has  been  left.  He  said  in  his  lec- 
tures to  his  pupils,  "  Since  I  am  obliged  to  live  and  gain  my  sustenance  mainly 
by  the  employment  of  this  method,  I  will  not  describe  it  to  you  at  all.  H 
I  were  forced  to  tell  you  something  about  it,  that  which  I  would  tell  you 
would  not  be  the  truth,  wherefore  I  prefer  to  maintain  absolute  silence.  If 
you  can  learn  my  method  by  seeing  me  operate,  I  have  no  objections  to  make, 
but,  for  the  rest,  read  Celsus." 

At  about  this  time,  early  in  the  eighteenth  century,  Cheselden  began  to 
remove  stones  from  the  bladder  by  the  supra-pubic  operation.  Until  this 
time  most  of  the  English  lithotomies  had  been  according  to  the  apparatus 
major  of  Marianus  Sanctus.  Cheselden,  having  heard  of  the  success  of 
Erere  Jacques,  tried  the  perineal  operation,  but  promptly  lost  four  out  of  ten 
patients.  This  stimulated  him  to  new  efforts.  He  studied  the  subject  pro- 
foundly, and  finally  I'eached  the  perfected  lateral  operation,  performing  it  in 
all  its  essentials  as  it  is  done  to-day.  His  fame  spread  abroad  to  such  an 
■extent  that,  in  1729,  the  Frencli  surgeon  Morand  was  sent  by  the  French 
Academie  cles  Sciences,  at  the  expense  of  that  institution,  to  study  the  method 
of  the  distinguished  Englishman  in  London. 

'No  notable  modification  of  the  lateral  operation  has  been  made  since  the 
days  of  Cheselden.  A  vast  number  of  minor  innovations  have  sprung  up, 
but  nothing  fundamental.  The  main  trouble  has  been  to  get  uniformity  of 
opinion  as  to  the  extent  of  the  internal  incision,  and  in  order  to  make  this  a 
matter  of  mathematics  two  instruments  have  appeared  in  the  field,  the  cut- 
ting gorget  and  the  concealed  lithotome ;  the  former  cutting  from  without 
inwards,  a  distance  regulated  by  its  breadth,  and  tlje  latter  cutting  from 
within  outwards,  to  a  depth  regulated  beforehand  by  the  distance  to  which 
the  point  of  the  concealed  knife  is  allowed  to  protrude  from  its  sheath. 

The  first  cutting  gorget  was  one  of  the  instruments  of  the  apparatus  major. 
Its  edge  was  sometimes  sharpened  that  it  might  cut  the  prostate,  but  blunt 
instruments  were  generally  used  to  effect  dilatation  of  the  vesical  orifice. 
Presently  innumerable  gorgets,  blunt  and  sharp,  single  and  double,  of  various 
curves  and  shapes,  were  devised,  each  operator  seeming  to  have  his  favorite. 
These  have  nearly  all  become  obsolete  except  the  blunt  gorget,  which  Thomp- 
son still  recommends  to  be  used  as  a  guide  for  the  forceps  in  the  case  of  a 
deep  perineum,  in  fat  men  with  large  prostates. 

The  lithotome  cache  was  given  to  the  profession  through  the  columns  of  the 
Journal  of  Veqduin,  in  1748,  by  its  inventor,  Jean  Baseilhac,  better  known  as 
Frere  Come.  This  instrument  is  still  in  general  use  in  France.  It  has  been 
abundantly  modified,  but  not  as  extensively  as  the  gorget.  Dupuytren's 
double  lithotome  cache,  with  which  he  performed  his  bilateral  operation,  is 
perhaps'  the  best  known  of  the  modifications. 

In  the  line  of  the  cutting  gorgets  and  lithotomes  belong  the  triangular 
blade  of  Civiale,  to  be  pushed  along  the  groove  of  the  conductor,  and  the 
broad  probe-pointed  knife  of  the  late  iST.  R.  Smith,  of  Baltimore.  Cosaccio, 
in  1847,  devised  a  deep  gutter  to  replace  the  groove  of  the  sound,  in  which 
gutter  the  point  of  the  cystotome  could  glide,  but  from  which  it  could  not 
escape.  Numerous  similar  sliding  cystotomes  have  been  devised  since  that 
date.  One  very  well  known  in  ISTew  York,  is  the  bisector  of  the  late  James 
R.  Wood. 

Most  English  and  American  surgeons  use  the  scalpel  or  the  Blizzard  knife 
with  which  to  incise  the  neck  of  the  bladder,  preferring  it  to  any  cystotome, 
lithotome,  or  gorget. 

The  bilateral  operation  is  only  a  modification  of  the  lateral ;  the  original 
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operation  of  Celsus  was  bilateral,  the  external  incision  being  transverse,  with 
the  curved  ends  of  the  incision  looking  backward,  while  the  aim  of  the  in- 
ternal incision  was  to  divide  the  neck  of  the  bladder  transversely.  Chaussier 
and  Beclard  both  had  the  idea  of  a  double  lithotome,  and  the  latter  in  1813 
had  such  an  instrument  constructed,  but  he  did  not  use  it  upon  the  living 
subject,  and  to  Dupuytren,  in  1824,  belongs  the  credit  of  having  formulated 
and  executed  the  bilateral  operation  as  it  exists  to-day. 

The  median  operation  dates  back  into  the  age  of  the  apparatus  major,  where 
operations  were  done  on  one  or  other  side  of  the  raphe  (para-rapheal).  The 
deeper  incisions  have  been  variously  modified,  as  in  Civiale's  medio-bilateral 
method,  but  the  median  operation  as  practised  to-day  was  first  performed 
early  in  the  present  century  by  Manzoni,  of  Verona ;  afterwards  by  Borsa  and 
Rizzoli,  also  in  Italy  ;  and  more  lately  still  by  Allarton,  in  England.  Markoe 
has  been  active  in  his  eflbrts  to  introduce  it  in  this  country.  It  has  achieved 
a  distinct  position  among  the  recognized  operations  of  lithotomy. 

The  medio-tateral  (Raynaud,  1824)  and  medio-bilateral  (Civiale,  1828)  were 
special  operations  which  have  not  created  for  themselves  any  fixed  position, 
while  the  quadrilateral  cj'stotomy  of  Vidal  (de  Cassis),  1828,  has  fallen  into 
entire  and  well-merited  oblivion.  The  same  may  be  said  of  the  attempt  to 
perform  lithotomy  with  the  thermo-cautei'y,  introduced  not  long  since  by 
Mallez,  and  employed  several  times  by  him.  Verneuil  and  Anger  both  tried 
it  for  the  superficial  incisions,  and  in  this  country,  on  one  occasion,  L.  A. 
Stimson.  The  manceuvre  has  no  merit  to  recommend  it,  and  many  disad- 
vantages. 

Recto-vesical  lithotomy  remains  to  be  considered.  This  is  an  operation  which 
no  longer  finds  a  place  in  most  text-books,  yet  its  claims  deserve  notice  in  a 
historical  way.  In  1817,  Sanson  proposed  two  operations  through  the  rectum ; 
one  above  the  prostate,  through  the  trigone ;  the  other  through  the  body  of 
the  prostate  and  neck  of  the  bladder.  The  operation  in  either  case  is  easy. 
The  lower  fibres  of  the  rectum  are  cut  in  the  middle  line,  upon  a  sound  pre- 
viously passed,  and  having  a  central  groove.  Then  the  bas-fond  is  perforated, 
or  the  urethra  just  in  front  of  the  apex  of  the  prostate,  and  a  central  incision 
is  made  along  the  groove  of  the  sound,  through  the  prostate  in  one  ease,  one 
inch  backward  through  the  trigone  in  the  other.  A  large  stone  may  be 
readily  extracted  by  this  method,  but  difiiculties  in  the  way  of  closing  the 
wound  result.  The  operation  has  been  nowhere  received  with  general  favor. 
One  of  its  strongest  defenders  was  Vacca  Berlinghieri,  in  Italy,  who  divided 
a  portion  of  the  perineum  as  well  as  the  rectal  wall.  Death  or  permanent 
rectal  fistula  has  been  found  to  be  so  constant  a  sequel  of  the  recto-vesical 
operation,  that  it  has,  at  the  present  day,  few  if  any  advocates.  Section  of  the 
ejaculatory  duct  is  a  matter  of  necessity  in  the  prostatic  variety  of  this 
operation.  The  substitution  of  the  ecraseur  for  the  knife  did  not  enhance 
its  value. 

Sims  proposed  direct  section  of  the  bladder  behind  the  prostate-,  and  imme- 
diate application  of  metallic  stitches.  Schaefter  formulated  rules  for  the  per- 
formance of  the  operation  and  for  subsequent  suture,  using  the  latter  both 
for  the  method  involving  the  prostate  and  for  that  interesting  the  trigone. 
He  employed  thread  coated  with  rubber,  instead  of  silver.  No  efforts  have 
succeeded  in  establishing  rectal  lithotomy  as  a  justifiable  operation.  Its  sta- 
tistics are  worse  than  those  of  the  high  operation,  with  the  additional  disad- 
vantage that,  among  those  who  recover,  a  certain  proportion  retain  permanent 
fistulous  communications  between  the  rectum  and  the  bladder  or  the  urethra. 
A  recent  effort  has  been  made  by  Bauer,  of  St.  Louis,  to  advance  this 
operation  into  general  favor  by  detailing  a  case  of  recto-vesical  lithotomy  in 
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which  he  used  silver  sutures.  The  case  did  not  do  very  well.  Bauer  refers* 
to  a  former  operation  done  by  himself,  in  1859,  and  to  the  trigonum  section, 
described  in  1881  as  a  new  operation  by  Muehlhauser,  of  Speier.  Gross^ 
refers  to  a  case  in  which  Eauer  extracted  a  stone  and  got  a  good  result  by 
the  use  of  five  wire  sutures,  but  gives  no  reference.  lie  also  says  that 
Noyes,  in  1860,  made  a  central  prostatic  incision,  eularged  it  bilaterally 
within,  and  got  a  good  result  with  metallic  sutures. 

Maisonneuve  proposed  a  form  of  rectal  lithotomy  in  which  the  membra- 
nous urethra  was  opened  through  the  rectum,  and  the  prostate  and  neck  of 
the  bladder  approached  with  a  double  lithotome  through  the  rectal  wound. 
It  has  found  no  favor.  Walgaigne  attempted  it  four  times.  He  lost  two 
patients,  one  retained  a  recto-urethral  fistula,  and  only  one  recovered. 

General  Considerations  concerning  Lithotomy. — The  history  of  litho- 
tomy shows  that  all  eftbrts  to  reach  the  bladder  by  the  knife  have  been  made 
through  regions  containing  parts  the  wounding  of  which  was  not  considered 
mortal.  The  track  leads  always  through  the  perineum,  over  the  pubic  sjm- 
physis  below  the  peritoneum,  through  the  rectum  (or  the  vagina  in  the 
female),  attacking  the  organ  where  the  peritoneum  docs  not  cover  it.  The 
rectal  operations  have  been  condemned  by  general  consent.  The  vaginal 
operation  is  in  full  favor  for  women. 

For  the  male  there  remain  two  sets  of  operations,  the  one  approaching  the 
bladder  through  the  perineum,  the  other  above  the  pubis. 

Of  the  perineal  operations  there  are  in  reality  but  two,  the  lateral  and  the 
median.  The  other  methods  are  only  modifications,  the  bilateral  and  pre- 
rectal  forms  of  external  incision,  the  bilateral  division  of  the  pirostate.  Such 
special  methods  as  those  of  Buchanan,  Key,  Smith,  Wood,  and  others,  are 
only  varieties  of  detail  in  executing  a  method — not  special  methods.  The 
median  external  incision  receives  modifications  (medio-lateral,  medio-bilateral) 
according  to  the  incisions  made  in  the  prostate.  Again  it  is  modified  in  what 
is  known  as  perineal  lithotinty. 

The  high  operation  is  always  made  nearly  in  the  same  way,  the  variations 
being  largely  as  to  the  opening  in  the  bladder  and  the  question  of  sewing 
it  up. 

Selection  of  a  Method  in  Lithotomy. — Li  considering  the  question  of 
lithotomy  relatively  to  a  given  stone,  it  is  proper  to  ask  ^^•hat  operation  should 
be  selected.  Li  former  days,  and  even  now,  an  operator  often  selects  a  favor- 
ite method  and  submits  all  the  patients  whom  he  cuts  to  it.  This  is  mani- 
festly unjust ;  unfair  to  the  method,  unfair  to  the  patient.  All  operations 
have  something  in  their  favor,  none  of  them  are  ^\'ithout  the  reproach  of 
having  defects  under  certain  circumstances,  and,  although  undoubtedly  an 
operator  grows  more  and  more  familiar  with  an  operation  which  he  has  often 
performecl,  and  does  it  better  than  he  would  another,  yet  it  is  manifestly  his 
duty  to  familiarize  himself  reasonably  with  all  operations,  so  that  his  re- 
sources during  an  emergency  may  be  ample. 

IS'ow,  a  stone  is  small,  medium-sized,  or  large.  Thompson's  dictum  is 
generally  accepted  on  this  subject.  A  medium-sized  stone  is  one  whieh  aver- 
ages not  more  than  an  inch  each  in  two  of  its  diameters.  Thus  a  stone  two 
inbhes  long  or  longer  might  appropriately  be  styled  a  medium-sized  stone, 
as  far  as  the  practicability  of  its  removal  by  the  cutting  operation  was  con- 
cerned, if  its  two  broad  diameters  averaged  about  an  inch  each. 

'  St.  Louis  Med.  and  Surg-.  Jourii.,  1870  ;  and  Archiv  f.  klin.  Chir.,  Bd.  xxvii.,  S.  180.     1881. 
"  System  of  Surgery,  6th  ed.,  vol.  ii.  p.  7.'J8. 
VOL.  VI. — 17 
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Anything  beneath  this  medium  size  is  a  small  stone,  and  anything  above 
it  is  a  large  stone. 

The  very  careful  dilatations  of  the  prostate  and  neck  of  the  bladder  made 
experimentally  by  Dolbeau  with  his  ingenious  dilator,  have  shown  that  the 
neck  of  the  bladder  cannot  be  distended  to  a  diameter  greater  than  20-24 
millimetres  without  the  production  of  organic  lesions  of  the  prostate  and  vefei- 
cal  neck.  These  lesions  are  single  and  large,  or  multiple  and  small,  radiate 
lacerations,  extending  more  or  less  deeply.  Dolbeau's  experiments  I  have 
repeatedly  verified  upon  the  cadaver.  Twenty-four  millimetres  is  just  short 
of  one  inch  ;  therefore  manifestly  no  stone  an  inch  in  diameter,  more  particu- 
larl}'  when  surrounded  by  the  blades  of  the  forceps,  can  pass  the  neck  of  the 
adult  bladder  without  determining  physical  lesions  by  laceration.  I  have 
seen  a  stone  nearly  two  inches  in  diameter  dragged  through  the  uncut  vesical 
neck  in  the  median  operation,  by  a  surgeon  who  was  obliged  to  use  all  his 
force  in  order  to  extract  it.  The  patient  recovered,  but  the  exhibition  was 
the  reverse  of  surgical. 

Lacerations  of  the  neck  of  the  bladder  are  not  necessarily  fatal,  as  proved 
by  nearly  all  the  earlier  applications  of  the  apparatus  major,  in  M'hich  branched 
dilators  were  used  with  the  express  object  of  tearing  the  neck  of  the  bladder, 
under  the  impression  that  the  parts  so  torn  would  heal  better  than  if  they 
had  been  incised.  It  was  not  until  the  beginning  of  the  eighteenth  century 
that  the  advantage  of  cutting  over  tearing  the  neck  of  the  bladder  was  recog- 
nized (SchaefFer,  1704 ;  Rosa,  1714). 

Modern  surgeons  entertain  little  or  no  doubt  that  incisions  through  the 
neck  of  the  bladder  are  less  harmful  than  the  bruising,  lacerating  violence 
of  sudden  dilatation,  whether  effected  by  dilators  from  without  or  by  vio- 
lence from  within,  in  efforts  to  extract  the  stone.  Hence  it  may  be  logically 
concluded  that,  for  any  stone  an  inch  in  diameter,  or  thereabouts,  the  neck 
of  the  bladder  should  be  cut,  and  that  the  median  operation,  pure  and  simple, 
is  not  properly  applicable  under  such  circumstances,  while  either  the  medio- 
lateral,  the  bilateral,  or  the  lateral  operation,  would  be  entirely  appropriate. 

But  the  median  operation  has  a  logical  place.  It  is  anatomically  accurate, 
in  that  it  cuts  no  important  structure  in  the  middle  line  if  the  bulb  be  spared, 
and  that  it  avoids  the  chance  of  much  hemorrhage.  The  wound  generally 
heals  promptly.  The  neck  of  the  bladder,  if  not  too  much  overstretched, 
regains  its  tonicity  almost  at  once,  and  the  patient,  soon  after  being  cut, 
controls  his  urinary  evacuations  nearly  as  well  as  before  the  operation.  He 
is,  therefore,  if  matters  progress  favorably,  soon  up  and  out,  giving  to  the 
method  a  charm  and  brilliancy,  both  in  execution  and  result,  which  are  not 
at  all  as  striking  in  any  other  method. 

But  if  the  stone  is  one  inch  in  diameter,  the  patient  will  probably  do  but 
little  less  promptly  well,  and  more  safely,  if  to  the  external  median  incision 
there  is  added  a  slight  incision  into  the  neck  of  the  bladder  on  one  or  both 
sides. 

Therefore  the  median  operation  is  most  suited  to  small  stones ;  but  it  has 
been  shown  by  experience  that  such  stones  are  most  properly  dealt  with  by 
litholapaxy,  imless  for  some  other  reason  it  is  desirable  to  perform  cystotomy. 
This  other  reason  is  most  commonly  the  presence  of  intense  chronic  cystitis, 
and  a  desire  to  furnish  the  bladder  with  entire  rest  by  thorough  drainage, 
for  some  days.  Such  drainage  is  best  effected  by  lateral  lithotomy,  for  the 
reason  that  it  overpowers  the  sphincter,  but  the  bladder  may  also  be  drained 
by  a  large  tube  kept  in  through  a  central  perineal  wound.  The  latter  method 
indeed  is  preferred  by  some  operators  for  drainage  when  the  choice  is  open,  and 
when  stone  does  not  enter  into  the  question  of  cystotomy  at  all,  as  in  Sir  Henry 
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Thompson's  metliod  of  vesical  exploration  with  the  finger  through  a  central 
perineal  opening. 

The  lateral  operation  plainly  allows  a  larger  external  opening  than  the 
median,  and  the  internal  opening  by  a  double  incision  may  be  made  as  large 
as  possible  without  encroaching  upon  the  body  of  the  bladder ;  therefore  this 
operation,  the  lateral,  logically  belongs  to  stones  over  an  inch  in  diameter, 
and  up  to  such  a  size  as  the  operator  may  feel  himself  justified  in  attacking 
through  the  perineum.  Very  large  stones,  of  four,  five,  or  even  seven  ounces, 
have  been  removed  luibroken  through  the  perineum,  and  the  patients  have 
recovered ;  but,  as  Mr.  Crosse,  of  ITorwich,  has  shown,  the  larger  the  stone  the 
greater  is  the  mortality.  A  stone  two  inches  in  diameter  may  be  taken  through 
a  prostate  which  has  been  incised  bilaterally — for  each  incision  counts  for 
three-quarters  of  an  inch,  and  the  natural  dilatability  of  the  urethra  for  an- 
other inch — but  when  a  stone  larger  than  this  is  taken  out,  the  body  of  the 
bladder  must  participate  in  the  incision,  or  be  torn  into  to  allow  the  passage. 

This  cutting  into  or  tearing  the  bod}^  of  the  bladder  is  by  no  means  as 
formidable  a  complication  as  might  be  supposed.  In  making  a  number  of 
experimental  incisions,  and  extracting  smooth  stones  of  various  sizes  from  the 
cadaver,  I  have  been  surprised  to  see  how  often  the  body  of  the  bladder  is 
both  cut  into  and  lacerated  when  the  stone  to  be  extracted  is  of  considerable 
eize.  Cutting  into  the  body  of  the  bladder  was  rather  the  rule  than  the 
exception  in  the  apparatus  minor,  and  it  was  the  design  and  object  of  the 
operator  in  some  of  the  earlier  manoeuvres.  Again,  in  the  child  the  prostate 
is  rudimentary,  the  incision  being  made  cleanly  through  it  and  into  the  body 
of  the  bladder  beyond,  yet  the  well-known  success  of  lateral  lithotomy  with 
children  more  than  justifies  the  procedure.  Although,  however,  a  large  stone 
may  come  out  safely  through  the  perineal  incision — and  the  more  safely  the 
younger  the  individual — yet,  especially  in  old  people,  in  view  of  the  statistical 
mortality,  it  is  not  prudent  to  cut  far,  nor  to  use  any  rude  force  in  extraction, 
and  a  large  stone  should  be  broken  and  extracted  in  fragments  rather  than  as 
an  uninjured  trophy.  The  great  opportunity  for  drainage  oflered  by  lateral 
■cystotomy  in  cases  of  severe  chronic  cystitis,  is  a  strong  argument  in  favor  of 
this  method. 

When  a  stone  is  very  large — over  two  inches  in  diameter — supra-pubic 
lithotomy  is  to  be  preferred.  The  well-known  mortality  attending  the 
«xtraction  of  very  large  stones  need  not  again  be  discussed,  but  it  is  just  here 
that  the  high  operation  has  obtained  some  of  its  most  brilliant  triumphs. 
Often  it  has  occurred  that  the  operator,  going  in  by  the  perineum,  finds  the 
stone  too  large  to  extract.  He  then,  perhaps,  attempts  to  break  it,  and  fails. 
Finally,  he  opens  the  bladder  above  the  pubic  symphysis,  takes  out  the  stone, 
and  recovery  crowns  his  efforts. 

Tumors  have  several  times  beeir  removed  by  this  same  double  manoeuvre, 
and  it  is  fair  to  raise  the  question  whether  the  success  of  the  high  operation 
in  these  cases  has  not  been  more  due  to  the  thorough  drainage  of  the  bladder 
furni^ied  by  the  free  lateral  incision  than  to  any  other  cause;  and  whether,  in 
a  contemplated  case  of  the  high  operation,  it  would  not  be  good  surgery,  as  a 
preliminary  step,  to  perform  either  lateral  cystotomy  or  the  median  operation 
with  a  large  tube  tied  in  for  drainage,  rather  than  to  incur  the  danger  of 
infiltration  ^nd  inflammatory  disturbances  incident  to  the  unnatural  and  un- 
drained  outlet  furnished  to  the  urine  in  the  roof  of  the  bladder.  The  Guyon- 
Perier  method  of  drainage  lately  adopted  in  France  may,  perhaps,  answer  as 
well.  If  this  method  of  reasoning  be  accurate,  it  follows,  if  any  lithotomy  is 
to  be  employed,  that  (1)  for  small  stones,  when  the  bladder  is  not  inflamed, 
the  median  operation  is  appropriate;  (2)  for  small  stones,  when  the  bladder  is 
inflamed,  unless  the  operator  proposes  to  tie  in  a  tube  through  the  perineum, 
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the  lateral  operation  should  be  chosen ;  (3)  for  stones  at  and  over  one  in( 
in  diameter,  the  lateral  operation  is  suitable,  up  to  stones  of  one  and  a  ha 
and  even  occasionally  two  inches,  the  bilateral  prostatic  and  even  the  bilater 
external  incision  being  made  in  such  cases  ;  (4)  for  stones  at  and  above  oi 
and  three-quarters  inches  in  diameter,  it  is  safer,  after  opening  the  perineal 
to  fragment  the  stone  before  extraction,  this  being  more  imperative  in  the  ca 
of  elderly  men,  and  (5)  for  very  large  stones,  the  supra-pubic  operation 
suitable. 

Prostatic  Incision. — There  is  more  nncertaintj;  about  the  internal  incisic 
in  lithotomy  than  about  any  other  feature  of  the  section.  Great  varieties 
incision  into  the  prostate  have  been  advocated,  that  which  leads  backwa: 
and  outward  in  the  direction  of  the  greatest  diameter  of  the  lateral  lobe 
the  gland  having  received  most  general  approval.  The  respective  merits  • 
cutting  and  dilating  have  also  been  long  and  ardently  discussed.  Math 
matical  calculations  have  been  entered  upon  with  great  precision  to  estima 
the  length  of  the  prostatic  incision  on  each  side,  and  the  consequent  size  i 
a  stone  which  may  be  delivered  through  the  opening  without  passing  tl 
limits  of  the  prostate.  This  formal  computation  cannot  be  justified  by 
calm  consideration  of  the  facts.  In  the  first  place,  the  size  of  the  prosta 
varies  greatly  at  different  periods  of  life.  The  measui-ements  given  consc 
entiously  by  equally  good  authorities  vary  for  the  same  period  of  lit 
Thus  the  oblique  radius  in  the  adult  has  been  made  to  vary  all  the  way  fro: 
ten  to  twenty-five  millimetres. 

Then,  again,  the  prostate  is  not  a  cylindrical  body,  but  terminates  in 
thick,  rather  abrupt,  posterior  border,  while  anteriorly  it  comes  to  a  thi 
blunted  point.  JSTow  the  stone  must  come  out  through  a  cylindrical  channe 
and  the  consequence  is  that,  in  the  case  of  any  stone  of  large  size,  the  fibroi 
sheath  of  tlie  prostate  is  necessarily  cut  through  or  torn  through  toward  tl 
apex  of  the  gland,  and  very  often  posteriorly  as  well,  while  the  body  of  tl 
bladder  is  often  involved. 

Laceration  of  the  soft  parts  about  the  neck  of  the  bladder  takes  place  in 
radiate  direction,  following  the  line  of  a  previous, incision.  The  soft  tissu 
also  stretch  considerably,  but  to  a  varying  extent,  in  different .  subject 
Hence,  the  practical  conclusion  can  be  but  one,  that  the  incision  through  tl 
neck  of  the  bladder  and  the  prostate  should  start  in  the  direction  of  tl 
greatest  diameter  of  the  gland  ;  and  that  if  the  stone  prove  too  large  to  1 
taken  out  through  such  an  incision  made  with  reasonable  freedom,  then 
liberating  incision  must  be  made  on  the  other  side;  and  that  if  the  stone  wi 
not  even  then  come  through  after  the  application  of  moderate  force,  fragme 
tation  should  be  resorted  to,  or  even  the  high  operation. 

If  it  be  decided  to  make  the  double  prostatic  incision,  this  can  perhaps  1 
most  accurately  done  with  the  double-cutting  lithotome  cache.  But  fr 
quently  it  turns  out  that  the  operator  oidy  determines  to  make  his  secoi 
cut  after  he  finds  that  his  first  is  inadequate.  lie  does  not  usually  reach  th 
conclusion  until  some  instruments  have  been  passed,  and  the  wound  h^  bet 
more  or  less  dilated.  Moreover,  the  natural  elasticity  of  the  tissues  caus 
some  displacement  of  the  customary  relations  of  the  parts ;  and  if,  added 
this,  it  is  remembered  that  the  second,  liberating,  lateral  incision  is  made  upc 
the  finger  as  a  guide,  sometimes  with  the  stone  in  the  bite  of  the  force] 
more  or  less  distending  the  already  cut  vesical  orifice,  it  can  be  appreciat( 
that  this  incision  will  not  fall,  exactly  where  it  is  the  intention  of  the  operati 
to  place  it  unless  special  care  be  used. 

In  experimenting  upon  the  cadaver  I  have  been  surprised  to  find  how  eas 
it  is  to  make  the  second  incision  in  the  wrong  place.  It  is  even  possible,  aft 
having  made  the  usual  lateral  incision  and  distended  the  vesical  neck,  to  c\ 
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tipon  the  finger  in  the  usual  direction — outwards  and  slightly  backwards  upon 
the  right  side  of  the  prostate — and  to  find  upon  dissection  that  the  incision 
has  commenced  near  the  middle  line,  and  perhaps  severed  the  seminal  ducts. 
Therefore,  it  is  wiser  in  making  the  second  incision  to  direct  it  more  laterally 
than  obliquely  outwards  and  backwards,  and  in  this  way,  if  the  parts  have 
been  distorted  by  previous  distention,  the  line  of  the  incision  will  fall  about 
where  it  belongs.  The  incisions  have  been  made  designedly  in  this  direc- 
tion, obliquely  outwards  and  backwards  on  one  side  and  transversely  on  the 
■other,  by  Senn,  who  has  made  a  profound  study  of  the  dimensions  of  the  pros- 
tate, relatively  to  the  question  of  lithotomy. 

The  only  modern  novelty  in  the  direction  of  the  internal  incision  for 
lithotomy  has  been  proposed  by  Furneaux  Jordan' — an  incision  directly 
npwai-ds;  but  it  has  nothing  to  recommend  it. 

Operations  through  the  Perineum. — The  operations  in  the  perineum 
which  call  for  a  separate  description  are  the  lateral  and  the  bilateral,  with 
their  modifications,  the  median,  medio-lateral,  medio-bi lateral,  and  the  peri- 
neal lithotrity  of  Dolbeau.  The  rectal  operations  are  almost  as  obsolete  as 
the  apparatus  major  and  apparatus  minor. 

Preparations  for  all  Perineal  Operations. — These  are  the  general  prepara- 
tions already  advised  (page  216).  All  previous  examinations  as  to  the  con- 
•dition  of  the  kidneys,  the  size  and  position  of  the  stone,  its  composition,  the 
number  of  stones,  and  the  possibility  of  encapsulation,  must  have  been  attended 
to.  Obstacles,  such  as  contracted  pelvis,  hernia,  etc.,  must  be  noted.  Hydro- 
cele should  be  tapped.  If  stricture  is  present,  its  size  and  calibre  must  be 
■determined,  and  the  plan  of  its  management  decided  upon.  The  condition  of 
the  bladder  as  to  inflammation,  and  the  size  of  the  prostate,  are  factors  in  the 
-computation.  The  rectum  must  be  thoroughly  cleared  by  an  enema  a  few 
hours  before  the  operation.  Quinine,  morphine,  jaborandi,  and  diuretic 
mineral  waters  are  useful  here  as  preparatory-  means,  just  as  they  are  in  the 
preparations  for  lithotrity.  The  perineum  should  be  shaved.  Five -assistants 
are  required:  one  for  the  ether,  one  to  steady  each  knee,  one  to  hold  the  staff — 
the  position  of  honor — and  a  fifth  to  hand  the  instruments  and  do  any  other 
work  that  may  be  needed. 

The  table  should  be  about  thirty  inches  wide  and  very  solid,  furnished 
with  a  pillow  and  an  old  blanket  covered  with  a  rubber  cloth.  Its  lower 
•end  should  face  a  window.  Beneath  it  are  pljt.ced  an  old  carpet  or  rug,  and  a 
broad  basin  containing  sawdust,  bran,  or  an  old  wet  towel,  so  that  the  blood 
and  urine  dropping  into  it  may  not  spatter.  The  operator  selects  such  a  chair 
or  low  stool  as  shall  place  the  reclining  body  of  his  patient  upon  the  table,  a 
little  lower  than  his  chair  as  he  sits  upright.  At  the  operator's  right,  within 
•easy  reach,  stands  a  small  table  covered  with  all  the  instruments  which  can 
possibly  be  needed,  the  pot  of  vaseline  for  lubrication,  the  ligatures,  and  every- 
thing except  the  sponges.  It  is  better  to  employ  some  fixed  form  of  retentive 
•apparatus  than  to  trust  to  the  unaided  hands  of  assistants,  be  they  never  so 
•skilful.  The  old-fashioned  figure-of-eight  bandage  has  given  place  to  other 
forms  of  band,  more  solid,  less  liable  to  get  out  of  order,  and  easier  of  adjust- 
ment. There  are  two  varieties  now  in  use:  the  bar,  and  the  anklets  and 
"wristlets.  The  bar  is  a  stiff  iron  cylinder  with  a  solid  extension-piece 
inside  (Fig.  1244),  by  means  of  which  it  maj'  be  considerably  lengthened, 
throwing  the  knees  widely  apart.  At  the  ends  of  the  bar  are  bi'oad  straps 
v^^hich  hold  the  leg  on  either  side  just  below  the  knee.  A  broad  leather  band 
completes  the  apparatus.     This  passes  over  the  front  of  the  shoulder  on  either 
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side,  and  behind  the  patient's  Beck.  By  this  contrivance  the  patient  is  held 
compactly  together,  and  it  is  possible  to  operate  with  fewer  assistants;  but 
the  bar  is  sometimes  in  the  way,  if  an  instrument  has  to  be  passed  through 
the  urethra  during  the  operation,  and  if  the  patient  takes  ether  badly,  the 
freedom  of  his  hands  is  an  objection. 


Fig.  1244. 


Bar  for  separatiog  limbs  in  lithotomj. 

Of  anklets  and  wristlets  there  are  several  varieties.  Prichard's  anklets- 
and  wristlets  (Fig.  1245),  are  made  of  stout  leather  padded.  The  wristlet  is- 
furnished  with  a  strong  hook,  and  on  either  side  of  each  anklet  is  a  rino-  of 
metal.  The  pieces  are  put  on  separately  and  hooked  up  after  anesthesia  ia 
complete. 

Fig.  1245. 


Anklet  and  wristlet  for  lithotomy. 


Another  variety  hasa  padded  ring  to  slip  over  each  foot,  and,  attached  to 
the  outer  side  of  the  ring,  a  leather  strap  which  is  to  be  buckled  about  thft 
wrist.  Another  has  for  the  anklet  a  flat  arrangement  of  padded  leather,  with 
the  buckles  in  front  and  a  hole  for  the  heel  behind,  so  as  to  allow  greater  ease 
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of  adjustment.  Another,  Reliquet's,  has  two  iron  bracelets,  one  for  the  wrist 
and^one  for  the  ankle,  the  latter  with  a  retentive  piece  which  passes  under 
the  foot,     "they  are  strapped  on  and  hooked  as  usual. 

All  preparations  being  made,  the  patient  is  etherized  in  bed,  and  then 
carried  to  the  table.  The  anklets  and  wristlets  are  next  put  on  separately. 
Then  the  grooved  staff  is  inserted.  Tillaux  relates  that  in  one  case  operated 
upon  by  Civiale  and  NMaton,  these  distinguished  surgeons,  having  first  bound 
their  patient,  had  to  release  the  bands  before  they  could  introduce  the  staff". 
The  anklets  are  hooked  to  the  wristlets,  and  the  patient  is  drawn  down  to 
the  foot  of  the  table,  the  sacrum  resting  upon  it,  with,  the  back  flat,  and  the 
nates  very  slightly  projecting  beyond  its  end. 

The  assistants  then  steady  the  patient,  holding  the  pelvis  perfectly  square, 
with  the  thighs  equally  flexed  and  abducted.  The  operator  convinces  himself 
that  the  end  of  the  staff"  is  in  contact  with  the  stone,  and  requests  the  chief 
assistant  to  verify  the  fact.  If  the  stone  cannot  be  struck  by  the  staff"  in  posi- 
tion, it  is  better  to  defer  the  operation.  Except  in  cases  of  known  encystment, 
the  staff"  can  always  be  made  to  touch  the  stone,  unless  the  latter  be  quite  small 
and  lying  in  a  bas-fond  behind  the  prostate.  In  such  a  case,  a  finger  in  the 
rectum  will  raise  the  stone  and  make  it  strilce  the  staff.  The  possibility  of 
there  being  a  false  passage  which  the  staff  may  enter,  makes  this  precaution- 
ary verification  of  its  contact  with  the  stone  imperative. 

The  chief  assistant  holds  the  handle  of  the  staff  vertically  upwards  from 
the  body,  sometimes  slightly  inclined  toward  the  patient's  head,  and  bulging 
in  the  perineum  if  the  operator  so  desires  it.  His  thumb  presses  flatly  against 
the  rough  side  of  the  handle,  three  fingers  embrace  the  penis  in  front,  and 
the  little  finger  passes  behind  the  dorsum  of  the  member.  With  his  left 
hand  he  draws  up  the  scrotum,  maintaining  the  line  of  the  raphe  exactly  in 
a  central  position.  "With  the  hands  so  placed,  the  curve  of  the  sound  is  to 
be  held  firmly  hooked  up  under  the  sj'mphysis.  The  flat  side  of  the  handle 
of  the  staff"  must  be  constantly  held  transversely  to  the  long  axis  of  the 
patient's  body.  The  chief  assistant  must  allow  nothing  to  divert  his  atten- 
tion; no  curiosity  in  leaning  forward  to  watch  the  cut  must  disturb  him, 
and  at  nothing  less  than  the  command  of  the  operator  may  he  alter  this 
relation  of  affairs  until  the  knife  has  entered  the  groove  of  the  staff"  and  fairly 
incised  the  urethra. 

The  operator  now  examines  the  rectum,  and  satisfies  himself  that  it  is  empty, 
and  that  the  curve  of  the  sound  passes  the  prostate.  He  touches  the  descend- 
ing pubic  rami,  and  presses  centrally  through  the  perineum  upon  the  sound, 
mapping  out  mentally  the  outlet  of  the  pelvis  and  the  anatomical  relations  of 
the  soft  parts  in  the  perineum.  Having  calmly  taken  in  the  situation  and 
thought  over  his  plan,  the  operator  is  ready,  and  the  patient  is  in  position  for 
any  operation  upon  the  perineum. 

I.  Lateral  Lithotomy. — The  instruments  required  for  lateral  lithotomy  are 
a  steel  staff  of  relatively  large  size — at  least  21  (French)  for  an  adult — and  for 
a  child  in  proportion.  The  handle  should  be  coarsely  roughened  on  the  side 
that  looks  toward  the  beak,  so  that  the  thumb  of  the  first  assistant  placed 
against  it  may  run  no  risk  of  slipping  or  allowing  the  instrument  to  turn. 
The  old-fashioned  long  curve  is  generally  preferred  (Fig.  1246),  the  curve 
starting  backward  from  the  shaft  and  bulging  slightly  behind  its  long  axis. 
The  groove  should  be  rather  broad  and  deep  upon  the  right  side  of  the  staff, 
winding  about  it  as  a  portion  of  a  long  spiral,  and  should  end  abruptly  near 
the  tip. 

A  modified  rectangular  staff"  (¥ig.  1247)  is  preferred  by  some  operators  on 
account  of  the  ease  with  which  the  groove  may  be  struck,  starting  as  it  does 
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at  the  angle  of  the  instrument.  The  operatioji  known  by  the  name  of 
Buchanan,  of  Glasgow,  and  favorably  thought  of  in  England,  is  performed 
with  a  rectangular  staff  inserted  well  into  the  bladder  until  the  angle  of  the 
staff'  lies  in  the  membranous  urethra  just  in  front  of  the  apex  of  the  prostate. 


Fig.  1246. 


Fig.  1247. 


Staff  for  lithotomy. 


Rectangular  staff  for  lithotomy. 


The  perineum  is  transfixed  with  a  sharp-pointed  bistoury,  the  groove  of  the 
staff'  struck  at  the  angle,  and  the  knife  carried  directly  onward  into  the 
bladder.  The  result  is  a  cut  like  that  of  the  lateral  operation  with  both  in- 
ternal and  external  incisions  of  moderate  size. 

Fig.  1248. 


Lithotomy  scalpel. 


It  is  well  to  have  among  the  lithotomy  instruments  an  ordinary  searcher, 
with  which  to  explore  the  bladder  through  the  wound  for  fragments  or 
multiple  calculi.     The  scalpel  generally  used  (Fig.  1248)  is  moderately  bellied, 
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seven  or  eight  inches  long,  with  a  solid,  straight  back,  a  stout  shank,  and  a 
blade  about  three  inches  long  having  a  cutting  edge  of  about  an  inch  and  a 
quarter.  Some  operators  use  the  scalpel  for  the  deep  as  well  as  for  the  super- 
iieial  incision ;  but  a  straight,  probe-pointed  bistoury  with  a  stiff  back  is  often 
preferred,  or  the  Blizard  knife  (Fig.  1249).     The  English  model  (Fig.  1250) 


Fig.  1249. 


Fig.  1250. 


Blizard's  probe-pointed  lithotomy  knife. 

of  the  same  instrument  has  a  more  pronounced  probe-point.  Other  forms  of 
scalpel  and  bistoury,  and  cutting  gorgets,  are  still,  sometimes  used.  The 
Uthotome  cache  has  few  advocates  in  this  country,  but  in  France  it  is  still 
popular. 

An  American  device,  modelled  after  the  well-known  instrument  of  Sir 
James  Earle,'  is  that  of  the  late  Professor  JST.  E.  Smith,  of  Baltimore,^  and 
its  claim  has  been  championed  by  his  son  A.  P.  Smith,  who  has  used  it 
with  brilliant  success.  l)r.  A.  P.  Smith  had  operated  69  times  at  the 
latest  report,^  with  two  deaths,  63  times  with  tlie  instrument  in  question 
(Fig.  1251).  It  consists  of  a  rectangular  staff,  with,  a  knife  hinged  upon 
the  shaft  in  such  a  way  that  it  cannot  fail  to  strike  the  groove.  The  staff  is 
introduced,  and  the  hinged  knife  is  made  to  penetrate  the  urethra.  Upon  a 
groove  at  the  back  of  this  knife  the  probe-end  of  a  broad  cutting  gorget, 
shaped  like  a  wide  scalpel,  is  pushed  along.  It  cannot  fail  to  enter  the  groove 
of  the  staff,  and  on  reaching  the  latter  the  end  of  the  gorget  drops  into  a  cup- 
shaped  cavity  in  the  end  of  a  watch  spring  Arhich  is  so  arranged  as  to  travel 
smoothly  along  the  groove.  The  gorget,  pushed  steadily  onwards  until  the 
end  of  the  groove  is  reached,  makes  a  cut  of  definite  breadth  in  the  direction 
of  the  incision  of  lateral  lithotomy. 

Among  the  numerous  varieties  of  forceps  used  to  extract  stone  thei'e  are 
two  types,  straight  and  curved.  Forceps  should  have  thin  blades,  slightly 
spoon-shaped,  so  as  to  embrace  the  stone  and  not  add  materially  to  its  bulk. 
The  extremities  of  the  spoons  should  not  touch  when  the  instrument  is  closed, 
so  as  to  avoid  pinching  the  bladder.  The  inside  of  the  sj)oons  is  rough,  to  pre- 
vent slipping.  They  are  fairly  broad,  so  that  the  rough  stone  may  not  project 
much  beyond  them,  and  their  curve  is  rather  long  from  before  backwards,  so 
as  to  throw  as  much  of  a  wedge-shape  as  possible  into  the  jaws  when  charged. 
The  handles  are  usually  crossed,  to  allow  a  maximum  distention  of  the  jaws 
with  a  minimum  dilatation  of  the  wound.  One  of  the  handles  is  always  a 
ring  for  the  thumb ;  the  other  is  sometimes  left  open  to  allow  the  hand  to 
fit  upon  the  instrument  and  exercise  grasping  power  and  traction  more 
effectively. 

It  is  well  to  have  at  least  two  sizes  of  the  straight  shape.     Curved  forceps 

^  Practical  Observations  on  the  Operation  for  Stone,  2d  edit.,  with  Appendix.,    London,  1803. 

'  Medical  and  Surgical  Memoirs,  hy  Nathan  Smith,  M.D.,  edited  with  Addenda  by  Nathan  R. 
Smith,  M.D.  Baltimore,  1831.  A  similar  instrument  has  also  been  employed  by  Dr.  Corbet,  of 
Gla.sgow.     (Med.  Times  and  Gazette,  Deo.  16,  1858.) 

'  Gross,  System  of  Surgery,  6th  ed.,  vol.  ii.  p.  754. 
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Fig.  1252. 


Fig.  1253. 


Fig.  1251, 


IT.  E.  Smith's  staff  and  knife  for 
lithotomy. 


Lithotomy  forceps,  straight. 


are  used  for  grasping  a  small  stone  behind  a  large  prostate,  or  for  getting  a 
it  if  it  is  lodged  above,  behind  the  pubis.     (Fig.  1254.) 

Fig.  1254. 


Lithotomy  forceps,  curved. 

The  crested  scoop  (Fig.  1255)  is  of  great  value.  The  scoop  end  remove 
debris.  The  probe-pointed  extremity,  fitted  into  the  groove  of  the  staff  o 
following  the  roof  of  the  urethra,  enters  the  bladder  without  fail,  and  the  cres 
serves  as  a  certain  guide  to  the  forceps,  whose  closed  jaws  are  yet  sufficient! 
separated  to  receive  the  crest  between  them. 

A  blunt  gorget  having  one  straight  and  one  curved  margin  (Fig.  1256 
is  recommended  by  Thompson,  in  case  the  perineum  is  so  deep  in  a  large  fa 
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man,  and  the  prostate  so  long,  that  the  finger  cannot  enter  the  neck  of  the 
bladder.  The  straight  side  of  this  gorget  is  entered  along  the  staff,  and  upon 
it  as  a  guide  the  forceps  pass  into  the  bladder. 

Fig.  1255. 


Crested  scoop. 
Fig.  1256. 


Blunt  gorget. 


Forceps  to  crush  large  stones  have  been  devised  in  great  variety.  One- 
such  instrument  in  common  use  has  solid  jaws,  with  a  ridge  of  central  teeth 
projecting  backward  in  either  jaw  (Fig.  1257),  and  an  adjustable  hook  and. 

Fig..  1257. 


Crusher,  or  brise-pierr«. 

screw  which  are  attached  to  the  handles  after  the  stone  is  caught,  and  which 
allow  the  screw-power  to  be  brought  to  bear  upon  the  stone.  This  forceps 
resembles  Dolbeau's  lithoclast.  A  number  of  other  ingenious  lithoclasts  are 
used,  most  of  which  will  readily  break  a  phosphatic  stone  as  large  as  they  can 
grasp,  but  fail  with  an  oxalate-of-lirae  stone.  Maisonneuve's  instrument,  the 
iclateur  (Fig.  1258),  for  the  fragmentation  of  very  solid  stone  through  a  perineal. 

Fig.  1258. 


JifH" 


Maisonneuve's  6c]ateur. 


wound,  is  exceptionally  powerful,  but  is  clumsy  and  difficult  of  application.  T 
have  used  it  a  number  of  times  upon  the  dead  body,  but  not  upon  the  living. 
It  is  capable  of  fragmenting  the  hardest  of  urinary  concretions.  The  curve  of 
the  female  blade  is  insinuated  carefully  through  the  perineal  wound,  and  by  a- 
lateral  movement  made  to  pass  around  and  beneath  the  large  stone.  Then 
the  male  blade  or  perforator,  c  b,  with  the  inner  drill  e  e  withdrawn,  is  pushed. 
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•down  against  the  calculus  and  held  firmly  in  place  by  turning  the  wheel  d. 
rinally,  the  central  drill  at  the  end  of  the  inner  shaft  e  is  by  a  rotation  of  the 
handle  made  to  perforate  the  stone,  and  by  further  force  exerted  upon  the 
wheel  d,  fragmentation  is  accomplished. 

'  A  straight  metallic  tube  (Fig.  1259),  half  an  inch  in  diameter,  with  an  obtu- 
rator, is  useful  in  washing  the  bladder,  and  for  the  same  purpose  a  metallic 
tube  one-sixth  inch  in  diameter,  having  a  rounded  head  of  hard  rubber  about 
balf  an  inch  in  diameter  with  numerous  perforations  looking  backwards 
{Fig.  1260) ;  a  Davidson's  or  other  syringe  with  a  suitable  nozzle,  and  a  piece 
•of  rubber  pipe  to  form  connections,  complete  the  washing  apparatus. 


Fig.  1259. 


Fig.  1260. 


Tubes  for  washing  out  bladder  after  lithotomy. 

The  devices  for  arresting  hemorrhage  which  have  received  approval  over 
and  above  the  common  application  of  the  ligature,  and  the  use  of  heat,  cold, 
and  astringents,  are  seven.  Of  the  seven,  three  are  varieties  of  plugging, 
suitable  for  deep  venous  hemorrhage.  They  are  th^rectal  tampon,  the  s'hirted 
canula,  and  the  air-tampon.  The  four  appropriate  for  a  deep  arterial  hemor- 
rhage are:  (1)  Horner's  awl;  (2)  Thompson's  tenaculum;  (3)  forcipressure 
forceps  ;  (4)  Gross's  artery  compressor. 

Horner's  awl  (Fig.  1261),  is  a  curved  needle  in  a  fixed  handle.  The  thread 
is  looped  over  the  shoulder  near  the  point,  and  the  needle  is  passed  along  the 

Fig.  1261. 


Horner's  awl. 


inner  side  of  the  ascending  ramus  of  the  ischium  from  behind  the  pudic 
artery,  starting  near  the  tuberosity  and  coming  out  toward  the  surface,  so  that 
the  thread  may  be  caught,  the  awl  withdrawn,  and  the  solid  fieshy  mass 
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containing  the  artery  ligated.     Thompson's  tenaculum  (Fig.  1262)  unscrewa 
at 'the  handle,  a.     The  tenaculum  including  the  vessel  is  tied  in,  separated 

Fig.  1262. 


Thompson's  tenaculum  with  detacljable  handle. 


from  the  handle,  and  left  in  the  wound.    The  forcipressure  forceps  (Fig.  1263) 
is  the  best  instrument  for  picking  up  any  bleeding  point  that  can  be  seen. 

Fig.  1263. 


Forcipressure  forceps. 


The  instrument  may  be  locked,  and  left  in  the  wound  twenty-four  hours  or 
longer.  Gross's  artery  compressor  (Fig.  1264)  is  a  similar  contrivance,  not 
as  easy  of  application. 

Fig.  1264. 


Gross's  artery  compressor. 

The  rectal  tampon  is  highly  spoken  of  by  Kerr,  of  Canton.  The  ceiftre  of 
a  square  piece  of  cloth,  well  oiled,  is  pressed  into  the  anus,  and  a  narrow  roller 
bandage  packed  gradually  into  it  until  enough  pressure  has  been  made  upon 
the  deep  parts  of  the  wound  to  arrest  all  hemorrhage.  Sometimes  a  little 
digital  pressure  is  made  upon  the  tampon  for  a  few  hours,  the  plug  being 
pushed  up  against  the  symphysis.  An  anodyne  may  be  required  to  allay 
tenesmus  while  the  tampon  is  in  i:)lace.  Kerr  says  that  from  six  to  eighteen 
hours  is  long  enough  to  allow  the  tampon  to  remain. 

The  shirted  canula  (Fig.  1265)  is  a  tampon  consisting  of  a  central  tube  of 
metal,  around  which  near  one  end  is  gathered  the  small  opening  of  a  conical 
bag  of  coarse  muslin.  The  bag  is  greased  and  inserted  well  into  the  wound, 
so  that  one  end  may  lie  in  the  vesical  cavity.  The  conical  sac  is  now  stutfed 
on  all  sides  with  a  thin  roller  bandage,  until  enough  pressure  has  been  brought 
to  bear  upon  the  sides  of  the  wound  to  arrest  all  oozing,  and  then  the  tube  is 
tied  in.  This  is  an  excellent  instrument,  and  even  arterial  hemorrhage  may 
be  arrested  by  its  careful  use'.  It  is  allowed  to  remain  twenty-four  hours  or 
longer,  according  to  the  extent  and  kind  of  hemorrhage  for  the  arrest  of 
which  it  has  been  employed.     The  urine  escapes  through  the  tube,  and 
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generally  but  little  complaint  is  made  of  the  pressure.  It  is  unpacked  by 
withdrawing  the  roller  bandage  before  removal.  A  shirted  canula  may  be 
improvised  in  a  moment,  in  case  of  emergency,  from  a  catheter  and  a  square 
piece  of  muslin  with  a  small  hole  in  its  centre. 

Fig.  1265. 


Bhirted  canula  for  plugging  the  wound  after  lithotomy. 


Air-tampon  for  hemorrhage  after  lithotomy. 


A  modern  improvement  upon  the  shirted  canula  is  the  air-tampon  of 
Buckston  Browne  (Fig.  1266),  the  invention  of  which  is  ascribed  by  the 
French  to  Guyon.  Both  gentlemen  undoubtedly  devised  the  same  instrument, 
each  without  the  knowledge  of  the  other.  The  figure  shows  Browne's  tam- 
pon. It  is  a  c^tral  tube  a,  surrounded  by  a  thin  rubber  bag  B,  which  in  its 
turn  is  inclosed  in  a  bag  of  thin  swan's-down  calico,  to  prevent  bursting  of 
the  rubber  bag,  and  to  insure  against  its  slipping  out  of  place  wlTen  once  dis- 
tended in  the  wound.  The  dotted  lines  c,  indicate  the  degree  of  distention 
which  is  possible.  D  is  the  tube,  with  stopcock  F,  by  which  the  rubber  bag 
is  to  be  distended  with  air  or  water,  and  B  the  strings  for  tying  in  the  entire 
,  apparatus. 
,  Gruyon's  tampon  is  a  simple  oval  rubber  bag  over  a  hollow  tube. 

The  English  instrument-makers,  Matthews  Brothers,^  claim  to  have 
devised  and  introduced  this  instrument,  and  add  that  Bryant  in  his  "  Manual 
for  the  Practice  of  Surgery,"  1872,  described  their  tampon  five  years  before 
the  appearance  of  Mr.  Browne's  article  in  the  Lancet.  Their  tampon  was 
intended  to  be  distended  with  cold  water. 

This  instrument  is  vastly  the  best  single  means  of  arresting  hemorrhage 
after  lithotomy  which  is  at  the  surgeon's  command.  It  is  a  perfected  shirted 
canula.  Its  introduction,  well  greased,  is  very  easy;  it  will  arrest  arterial  as 
well  as  venous  hemorrhage.  Cold  or  heat  may  be  applied  to  the  wound  with- 
out removing  the  tube  from  its  place,  simply  by  substituting  hot  or  cold 
water  for  air.  Its  pressure  is  uniform  and  cannot  harm  the  tissues.  It 
causes  less  pain  than  any  species  of  plugging.  It  insures  free  drainage  for 
the  urine,  and  allows  the  vesical  cavity  to  be  irrigated  without  removing  the 
instrument. 


>  Lancet,  April  19,  1884,  p.  738. 
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It  must  be  remembered  that  if  the  rubber  is  old  it  becomes  brittle  and 
bursts  with  distention.  It  is  not  ■well,  therefore,  to  trust  to  this  instrument 
alone.  The  surgeon  should  carry  an  ordinary  shir  ted  canula  as  well  as  the 
tampon. 

The  tampon  is  removed  in  not  less  than  twenty-four  hours.  It  has  been 
left  in. several  days  with  no  disadvantage. 

Anatomy  of  the  Perineum. — It  is  immaterial  whether  we  consider  the  peri- 
neum to  be  the  whole  of  the  inferior  strait  of  the  pelvis,  as  English  authors 
do,  or  only  the  musculo-membranous  plane  which  forms  the  anterior  triangle, 
bounded  by  the  rami  of  the  ischium  and  pubis  and  by  the  ano-bi-ischiatic  line, 
as  is  done  by  French  writers.  This  triangle  is  really  the  important  part  in 
which  all  the  work  goes  on  in  perineal  lithotomy.  A  clear  idea  of  the  anat- 
omy of  this  anterior  region  is  essential  to  an  intelligent  operation,  and  a 
mental  picture  of  the  parts  within  is  a  guide  of  no  mean  importance  to  the 
point  of  the  surgeon's  knife.' 

The  object  of  the  operator  is  to  pass,  in  the  young  child  below,  in  the  old 
subject  to  the  left  side  of,  the  bulb,  by  pushing  the  latter  out  of  his  way  from 
the  deeper  parts  of  the  wound  before  his  knife  enters  the  urethra.  The  ob- 
jective point  in  the  urethra  is  the  membranous  portion  of  the  canal,  a  little 
in  front  of  the  apex  of  the  prostate.  To  reach  it  the  posterior  fibres  of  the 
accelerator  urinse  must  be  cut  through,  but  the  bulb  and  its  artery  should  be 
spared,  if  possible.  The  structures  which  must  of  necessity  be  divided  in 
lateral  lithotomy,  are  the  perineal  integument  and  superficial  fascia,  some 
■external  hemorrhoidal  vessels  and  nerves,  the  posterior  fibres  of  the  accelera- 
tor urinse  muscle,  some  superficial  perineal  vessels  and  nerves,  the  transverse 
perineal  muscle  and  artery,  the  deep  perineal  fascia,  some  anterior  fibres  of 
the  levator  ani,  a  portion  of  the  compressor  urethrse,  the  membranous  and 
prostatic  urethra,  a  part  of  the  neck  of  the  bladder,  and  a  part  of  the  prostate. 

The  structures  to  be  avoided  are  the  bulb  and  its  artery  (by  starting  the 
incision  to  the  left  of  the  raphe  and  not  too  far  forward),  the  rectum  (by 
keeping  away  from  the  middle  line),  the  pudic  artery  (by  not  cutting  too 
far  outwards),  all  but  a  small  part  of  the  vesical  neck  (by  maintaining  the 
knife  at  a  proper  angle,  and  by  not  carrying  the  incision  too  far  backwards). 

It  is  well  also  to  bear  in  mind  that  the  pudic  artery,  ordinarily  out  of  the 
way  along  the  outer  border  of  the  perineal  triangle,  sometimes  follows  an 
anomalous  course.  Dubreuil  has  encountered  it  in  the  middle  line,  and 
Eichet  has  found  it  nearly  in  the  position  normally  occupied  by  the  trans- 
verse perineal.  The  artery  of  the  bulb,  also,  sometimes  starts  from  the  pudic 
opposite  the  tuber  ischii,  and  crosses  the  field  of  the  incision  in  its  passage 
toward  the  bulb.  The  accessory  pudic  may  be  divided  at  the  upper  ex- 
tremity of  the  prostate,  if  the  incisiol^  there  be  too  deep,  and  it  must  be  re- 
membered that  the  veins  about  the  prostate,  particularly  in  old  people',  are 
very  large  and  sometimes  bleed  alarmingly. 

Mode  of  performing  the  Lateral  Operation.- — The  veteran,  skilful  operator 
sometimes  plunges  his  knife  through  the  skin,  into  and  along  the  groove  of 
the  staff',  and  into  the  neck  of  the  bladder,  at  one  thrust,  cutting  his  way 
obliquely  out  and  finishing  the  incision  in  a  single  movement.  But  such  a 
brilliant  mancsuvre  is  not  desirable  for  general  adoption.     The  incisions  may 

■  Such  a  mental  picture  can  only  be  obtained  as  the  result  of  numerous  and  careful  dissec- 
tions. No  anatomical  plates  can  represent  it  in  any  fair  way.  The  operator  sliould  have 
become  familiar  with  the  parts  which  he  is  about  to  cut  by  having  frequently  handled  them,  and 
he  should  be  able  to  picture  to  himself  each  plane  of  the  perineal  tissues,  with  its  muscles  and 
vessels,  as  the  patient  lies  before  him  on  the  table — at  his  mercy.  If  the  surgeon  cannot  present 
this  picture  to  his  mind,  he  is  not  ready  to  operate. 
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be  best  executed  by  dividing  them  into  three  steps ;  the  superficial  incision^ 
opening  the  urethra,  and  the  deep  incision. 

For  the  su-perficial  incision  the  operator  places  his  left  index  finger  upon 
the  raphe  of  the  perineum  to  steady  the  tissues  centrally  upon  the  groove  of 
the  staif,  and  enters  the  point  of  his  scalpel  boldly  at  a  point  about  one 
inch  and  a  quarter  in  front  of  the  anus,  and  about  one-third  of  an  inch  to 
the  (patient's)  left  of  the  raphe.  The  incision  is  begun  on  the  left  of  the 
raphe  in  order  the  more  certainly  in  the  second  step  of  the  operation  ta 
escape  the  bnlb.  The  plane  of  the  blade  is  directed  so  that  the' superficial 
incision  shall  lie  in  the  perineum  midway  between  the  anus  and  the  tuber 
ischii.  The  point  of  the  knife  is  made  to  penetrate  directly  inward  toward 
the  groove  of  the  staff",  more  or  less  deeply  according  to  the  fatness  of  the 
individual,  but  sufficiently  to  cut  well  through  the  superficial  tissues  at  the 
first  stroke.  From  thence  the  incision  is  continued  downwards  and  outwards 
about  two  and  a  half  inches  in  a  line  midway  between  the  anus  and  the 
tuber  ischii,  growing  somewhat  more  superficial  toward  its  termination. 

The  left  index  finger  now  enters  the  wound,  and  pushes  the  bulb  of  the 
urethra  towards  the  patient's  right,  while  the  pulp  of  the  finger  depresses  the 
rectum  and  the  nail  is  made  to  feel  for  the  groove  in  the  staff  at  a  point  as 
far  back  toward  the  membranous  urethra  as  possible.  A  few  light  touches 
with  the  point  of  the  knife,  made  always  in  the  line  of  the  first  incision,  facili- 
tate the  approach  of  the  finger  to  the  depths  of  the  perineum. 

The  second  step  in  the  operation,  opeyxing  the  urethra,  commences  when 
the  finger-nail,  deep  in  the  perineum,  recognizes  the  inner  edge  of  the  groove 
in  the  staff'.  The  point  of  the  scalpel  is  now  conducted  along  the  nail,  well 
backward,  and  made  to  enter  the  groove,  when  the  operator  and  the  holder 
of  the  staff  at  once  recognize  the  rough  feeling  of  contact  between  the 
two  metallic  surfaces.  How  the  back  of  the  point  of  the  scalpel,  pressed 
up  firmly  into  the  groove  of  the  staff',  is  run  directly  inwards,  the  blade 
being  held  more  horizontally  as  it  advances,  until  the  point  has  entered  the 
neck  of  the  bladder.  Then  the  handle  of  the  knife  is  slightly  depressed,  and 
its  blade  made  to  cut  its  way  outward  in  the  line  of  the  original  incision, 
enlarging  it  more  or  less  according  to  the  known  dimensions  of  the  stone  to 
be  extracted,  thus  terminating  the  deep  incision,  and  completing  the  third 
step  in  the  cutting  operation. 

Exactly'  what  amount  of  pressure  to  place  upon  the  blade  of  the  knife  in 
executing  this  third  step,  is  a  mattfer  of  judgment  and  of  individual  tact  and 
experience,  which  cannot  be  written  down  in  words.  The  old  operator  needs 
no  caution  upon  this  point.  The  young  operator  should  remember  that  his 
caution  is  liable  to  make  him  incise  the  neck  of  the  bladder  too  modestly, 
and  that  more  injury  will  be  caused  by  rude  eft'orts  at  extracting  a  large 
stone  through  too  small  an  incision,  than  would  follow  a  reasonably  free  in- 
cision of  the  bladder's  neck  made  at  one  stroke  doAvnward  and  outward,  and 
in  a  position  to  drain  itself  eff'ectively. 

Any  sharp  arterial  spurt  noticed  during  any  of  these  incisions  may  be 
attended  to  by  ligature  at  once,  but  ordinary  bleeding  may  be  disregarded.  A 
gush  of  bloody  urine,  more  or  less  copious  according  to  the  previous  disten- 
tion of  the  bladder,  follows  the  withdrawal  of  the  knife  on  the  last  incision. 
The  left  index  finger  is  at  once  inserted  into  the  bladder  aloiig  the  groove  of 
the  staff,  and  the  latter  is  withdrawn.  The  finger,  now  witliin  the  bladder, 
generally  touches  the  stone,  arrests  the  further  "outflow  of  urine,  dilates  the 
neck  of  the  bladder,  and  appreciates  the  depth  of  the  incision  in  the  same.  If 
this  be  considered  insufficient,  the  Blizard  knife  is  inserted  along  the  finger, 
and,  so  guided,  enlarges  the  original  deep  incision,  cutting  evenly  out\\'ard 
and  downward,  so  that  the  bottom  of  the  wound  may  be  one  inclined  plane. 
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to  such  a  depth  as  the  operator  may  deem  prudent.  A  further  liberating  inci- 
sion into  the  prostate  and  neck  of  the  bladder  may  be  made  upon  the  patient's 
right  side,  if  the  operator  thinks  it  necessary. 

Now  the  operator  slides  in  the  closed  forceps  upon  his  finger,  dilating  the 
neck  of  the  bladder  as  he  does  so.  Then  taking  one  handle  of  the  forceps  in 
each  hand,  and  gently  but  widely  opening  both  blades  toward  the  roof  of 
the  bladder,  he  elevates  the  haVidles,  keeping  the  blades  distended,  and  upon 
gently  closing  them  laterally  it  is  not  improbable  that  he  will  seize  the  stone. 
If  not,  a  second  attempt  is  made  in  the  same  direction,  or,  failing  again,  one 
blade  is  depressed  into  the  floor  of  the  bladder  by  half  rotating  the  instru- 
ment while  the  other  is  widely  raised  toward  the  roof.  Now  upon  closing 
the  blades  the  stone  is  pretty  sure  to  be  found  within  their  grasp.  If  not, 
other  efforts  are  made  in  various  degrees  of  rotation  of  the  instrument,  per- 
haps aided  by  a  finger  in  the  rectum  to  raise  the  floor  of  the  bladder,  and 
finally  the  stone  is  seized.  In  a  case  of  large  prostate,  with  a  bas-fond,  the 
curved  forceps  should  be  used,  and  opened  laterally  upon  the  floor  of  the 
bladder.  The  same  instrument  may  successfully  seize  a  stone  retained  at  the 
roof  of  the  bladder,  behind  the  pubis,  in  a  position  which  would  make  it 
almost  inaccessible  to  the  straight  forceps.  The  operator  must  now  assure, 
himself,  if  the  stone  is  large,  that  it  has  been  caught  in  one  of  its  smaller 
diameters.  This  he  may  do  by  feeling  the  presenting  portion  of  the  stone 
through  the  wound  as  well  as  through  the  rectal  wall. 

Extraction  is  accomplished  by  traction  from  side  to  side  and  outwards,  two- 
thirds  lateral  and  one-third  extractive,  not  directly  outwards,  but  outwards 
and  downwards  in  the  axis  of  the  inferior  strait  of  the  pelvis,  easing  the  soft 
parts  with  a  finger  in  the  wound,  and  slipping  them  over  any  asperities  in 
the  presenting  portion  of  the  stone,  carefully,  slowly,  but  continuously,  until 
the  foreign  body  is  removed.  Sometimes  the  perineum  is  too  deep  for  the 
finger.  In  such  a  case  the  crested  scoop  or  blunt  gorget  may  be  used  as  a 
guide  for  the  forceps.  The  finger  or  a  searcher  should  lastly  be  introduced 
to  explore  for  any  further  stone,  then  attention  should  be  given  to  hemor- 
rhage, and  finally  the  bladder  should  be  washed  out  with  warm  water. 

In  the  child,  the  operation  is  much  simpler.  The  urethra  has  no  bulb  to  be 
feared  before  puberty,  and  for  all  practical  purposes  the  prostate  does  not 
exist.  The  staff"  can  be  plainly  felt  through  the  thin  tissues  of  the  perineum. 
The  first  incision  generally  touches  the  instrument,  or  even  enters  its  groove. 
In  the  latter  case  it  should  be  slid  along  the  groove  for  a  certain  distance,  so 
as  to  make  a  clean  opening  into  the  urethra,  which  may  be  immediately 
encountered  by  the  finger  as  it  enters  the  wound,  as  otherwise  there  would  be 
danger  of  opening  the  urethra  in  two  places.  The  Blizard  knife  completes  the 
operation,  the  neck  of  the  bladder  and  the  whole  of  the  prostate  being  cut 
.  through  at  one  incision,  which  should  be  relatively  quite  free,  for  if  the  neck 
of  the  bladder  be  not  suificiently  incised  in  the  young  subject,  there  is  danger, 
upon  introducing  the  finger  for  purposes  of  dilatation,  of  tearing  the  mem- 
branous urethra  across,  and  of  pushing  the  neck  of  the  bladder,  undilated, 
before  the  finger  upwards  into  the  pelvis,  an  accident  greatly  to  be  deplored 
both  on  account  of  the  subsequent  diflEiculty  of  entering  the  bladder,  and 
particularly  on  account  of  the  traumatic  stricture  in  the  membranous  urethra 
to  which  the  transverse  rent  gives  rise.  Small,  sti'aight  forceps  easily  extract 
the  stone  from  a  child,  and  the  getting  up  is  generally  speedy. 

After-treatment- — When  bleeding  has  been  arrested  and  the  bladder 
thoroughly  washed — a  thoroughtiess  the  more  requisite  if  the  stone  has  been 
at  all  broken  or  even  clipped  during  extraction — the  patient  is  put  to  bed, 
preferably  upon  a  hard  hair-mattress  upon  which  has  been  placed  a  rubber 
cloth,  and  beneath  the  hips  a  folded  sheet  to  absorb  the  urine  as  it  flows 
VOL,  VI. — 18 
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away.  This  sheet  must  be  often  changed  as  it  becomes  moistened  with  urine, 
and  the  buttocks  and  perineuto  of  the  patient  should  be  washed  several  times 
a  day  with  warm  water  and  alcohol,  and  afterwards  lightly  anointed  with 
vaseline,  to  keep  the  skin  in  good  order,  particularly  if  the  patient  be  fat  and 
debilitated,  and  if  the  urine  be  ammoniacal.  The  patient  may  turn  if  he 
pleases,  but  he  usually  prefers  to  lie  upon  his  back. 

Although  surgeons  differ  as  tp  the  advisability  of  tying  in  a  catheter,  the 
weight  of  authority  is  largely  against  it.  It  is  difficult  to  see  in  what  way  it 
could  be  of  any  benefit  in  an  ordinary  case.  It  could  not  possibly  prevent 
contact  of  urine  with  the  cut  surface,  and  it  could  hardly  fail  to  prove  a 
source  of  uneasiness,  even  if  it  did  not  set  up  local  irritation. 

The  urine  at  first  flows  away  freely  through  the  cut.  Then,  as  inflam- 
matory swelling  comes  on  upon  the  second  or  third  day,  most  or  all  of  it 
may  pass  through  the  urethra ;  but  when  suppuration  commences  and  the 
turgescence  of  the  tissues  subsides,  the  urine  again  escapes  through  the  peri- 
neum, at  first  involuntarily,  then,  as  the  neck  of  the  bladder  recovers  its 
retentive  power,  at  the  patient's  will,  finally  resuming  its  natural  channel  as 
the  wound  in  the  perineum  closes. 

This  takes  a  varying  period.  Habitually  more  prompt  in  children  (averag- 
ing perhaps  ten  days),  and  in  persons  in  good  health,  it  becomes  longer  with 
advancing  age  and  in  cases  of  debility.  Three  weeks  is  a  fair  time  to  count 
as  a  very  moderate  interval  for  repair  to  perfect  itself  in  an  ordinary  case. 
Six  weeks  often  pass  before  the  wound  is  healed,  and  the  time  may  extend 
itself  to  months  in  unfavorable  cases. 

It  is  more  surgical  in  principle  to  allow  the  wound  to  heal  by  granulation, 
and  to  favor  drainage,  thus  opposing  any  tendency  toward  infiltration,  than 
to. make  any  attempt  to  secure  quick  union.  Yet  primary  union  has  been 
not  only  sought  for  but  obtained. 

Professor  Dudley,'  of  Kentucky,  recorded  primary  union  after  perineal 
lithotomy  8  times  in  135  cases.  Mr.  Crichton,^  of  Scotland,  made  even  a 
better  record,  claiming  success  23  times  in  200  operations,  and  Bouisson,*  of 
Erance,  collected  some  interesting  examples,  and  advocated  the  attempt  to 
secure  quick  union  in  certain  cases,  particularly  when  the  stone  was  small, 
and  when  the  median  operation  had  been  employed. 

Tolet,  Boudou,  and  Ollivier  have  reported  cases  of  quick  union.  It  can 
hardly  be  called  immediate,  for  although  the  urine  escapes  by  the  meatus 
from  the  first,  yet  the  wound  is  not  entirely  healed  for  several — often  as  many 
as  six — days.  Crichton  applied  a  simple  wet  compress  to  the  wound  and 
tied  the  legs  together,  using  a  warm  sitz-bath  in  case  of  retention,  and  con- 
fining his  attempts  at  quick  union  to  patients  in  flourishing  health  and  cases 
of  small  calculi.  These  attempts  at  quick  union  are  of  doubtful  advantage, 
the  few  days  that  may  be  saved  not  making  up  for  the  increased  risk  of 
urinary  infiltration. 

Even  with  the  wound  open,  a  child  sometimes  will  get  up  and  play  about 
within  a  day  or  two,  delighted  to  be  rid  of  his  former  tormenting  pain.  An 
adult  also  often  gets  up  after  the  bladder  has  resumed  its  retentive  power,  but 
before  the  perineal  wound  has  healed.  In  cases  of  feeble  persons,  such  hasty 
movements  may  entail  subsequent  perineal  fistula,  but  in  healthy  individuals 
they  usually  do  not.  A  little  opium  may  be  required  for  the  first  day 
or  two,  to  ease  pain,  if  it  be  great,  and  some  quinine  and  an  alkaline  diuretic 

•  Translvania  Journal  of  Medicine  and  the  Associated  Sciences,  vol.  ix.  p.  288.     1836. 
2  British  and  Foreign  Med.-Chir.  Review,  July,  1854. 

'  De  la  reunion  immediate  i,  la  suite  de  I'opfiration  de  la  taille.    Gaz.  MSd.  de  Paris,  1867,  pp. 
704  et  seq. 
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are  not  out  of  place — although  a  milk  diet  generally  answers  for  the  latter. 
A  chill  and  more  or  less  fever  before  suppuration  sets  in  are  not  infrequent, 
and  a  laxative  upon  the  third  day  is  often  serviceable.  After  suppuration 
occurs,  and  granulations  cover  the  wound,  but  little  pain  is  experienced,  and 
recovery  is  merely  a  matter  of  time. 

The.  causes  of  death  in  fatal  cases  are  much  the  same  as  those  which  have 
already  been  considered  in  speaking  of  lithotrity  (p.  215),  except  that  hemoi'- 
rhage  and  shock  naturally  play  a  larger  part  here  than  in  the  non-cutting 
operation.  Rouxeau  estimated  that  severe  bleeding  occurred  in  one-seventh 
of  all  cases  operated  on,  and  Begin  charged  25  per  cent,  of  the  bad  results 
that  followed  lithotomy  to  hemorrhage.^  Infiltration  of  urine  is  also  more 
likely  to  occur  than  after  the  crushing  operation,  and  therefore  cellulitis, 
septicaemia,  etc. 

Obstacles  Encountered  before  the  Operation. — Aside  from  the  questions  of  renal 
or  other  organic  disease,  and  of  the  condition  of  the  heart  and  lungs  as  bear- 
ing upon  antesthesia,  three  minor  obstacles  have  been  encountered  by  surgeons 
when  considering  the  question  of  perineal  lithotomy,  viz.,  an  impassable 
urethra,  an  obstacle  to  the  left  perineal  incision,  and  a  rickety  pehys.  (1)  If 
the  urethral  obstacle  be  an  anterior  stricture,  internal  urethrotomy  will  over- 
come it;  if  a  tight,  deep  stricture,  it  may  be  divided  as  the  first  step  in  litho- 
tomy, which  should  then  be  median.  Furneaux  Jordan,  in  such  a  case,  made 
his  diagnosis  by  acupuncture  through  the  perineum,  and  cut  his  patient  with- 
out a  guide.  If  the  obstacle  be  a  prostatic  lobe  or  tumor,  perineal  lithotomy 
may  still  be  performed  with  the  secondary  object  of  removing  the  growth  as 
one  of  its  steps.  (2)  In  some  cases  of  anchylosed  hip-joint  the  thigh  is  drawn 
across  in  such  a  way  as  to  make  section  of  the  left  half  of  the  perineum  im- 
possible. I  have  seen  this,  the  section  being  made  in  the  median  line.  Gross 
reports  that  Pope,  of  St.  Louis,  cut  a  patient  toward  the  right  side  in  such 
a  case,  and  he  refers  also  to  Zeiss's  dilemma,  who  found  a  congenitally 
displaced  testicle  in  the  left  side  of  the  perineum,  and  so  cut  to  the  right. 
{3)  In  rickets  the  pubic  and  ischial  rami  may  leave  a  slit  between  them  sO 
narrow  as  mechanically  to  oppose  lithotomy.  In  slich  a  case  the  narrowness 
has  only  to  be  appreciated  to  immediately  suggest  supra-pubic  lithotomy,  for 
the  bladder  would  necessarily  be  high  up.  Thompson  notes  the  case  of  a 
boy  of  four  years,  whose  antero-posterior  pelvic  diameter  was  only  an  inch, 
and  yet  whose  stone  was  extracted  through  the  perineum. 

Complications  during  Perineal  Lithotomy. — Most  of  the  complications  likely 
to  occur  in  perineal  lithotomy  are  identical,  whether  the  section  has  been 
lateral,  bilateral,  or  median,  and  they  may  therefore  conveniently  be  con- 
sidered here.      ^ 

Such  complications  as  shock,  heart  failure  under  an  anaesthetic,  etc.,  need 
not  be  referred  to.  The  patient  who  died  of  fright,  while  Desault  was  tracing 
out  with  his  finger  the  proposed  line  of  incision  upon  the  perineum,  cannot 
properly  be  classed  among  the  victims  of  lithotomy. 

Complications  occur  during  the  operation,  after  it,  and  as  an  ultimate 
result. 

«  Villeneuve,  Rev.  de  Chir.,  t.  iii.,  Sept.  1883,  p.  665. 
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(1)   Possible  Complications  during  Perineal  Lithotomy. 

1.  Failure  to  enter  the  bladder.  10.  Abnormal  position  ofthe  stone  due  to — 

2.  Incision  of  the  body  of  the  bladder.  a.  presence  of  a  bas-fond. 

3.  Wounding  the  rectum.  h.  its  being  entrapped  by  mus- 

4.  Hemorrhage.  cular  contraction. 

5.  Rigidity  of  the  neck  of  the  bladder.  c.    "      "       adJierent. 

6.  Great  depth  of  the  perineum.  d.    "      "       encysted. 

7.  Enlargement  of  a  prostatic  lobe.  11.  Wounding  the  bladder  from  within. 

8.  Tumor.  12.  Foreign  body  as  a  nucleus. 

9.  Failure  to  find  stone  after  lithotomy.  13.  Faulty  seizure  of  the  calculus. 

14.  Multiple  calculus. 

15.  Friable  calculus. 

16.  Great  size  of  calculus. 

17.  Aspiration  of  air  by  the  rectum. 

(2)  Possible  Complications  after  Perineal  Lithotomy. 

1.  Hemorrhage.  9.  Sloughing  of  the  rectum. 

2.  Filling  up  of  the  bladder  by  clot.  10.  Cellulitis  and  infiltration. 

3.  Eetention  of  urine.  11.  Phlebitis  and  pysemia. 

4.  Suppression  of  urine.  12.  Cystitis. 

5.  Fragment  left  behind.  13.  Surgical  kidney. 

6.  Phosphatic  incrustation  of  the  wound.  14.  Peritonitis. 

7.  Diphtheritic  deposit  upon  the  wound.  15.  Tetanus. 

8.  Epididymitis. 

(3)  Possible  after-effects  of  Perineal  Lithotomy. 

1.  Incontinence  of  urine.  3.  Sterility. 

2.  Impotence.  4.  Perineal  fistula. 

(1)  Possible  Complications  during  Perineal  Lithotomy. — 

1.  Failure  to  enter  the  Bladder. — This  accident  has  occurred  more  than 
once,  particularly  in  the  case  of  children.  It  is  due  to  the  fact  that  the  inci- 
sion into  the  urethra  and  prostate  is  not  ample  enough  to  admit  the  explor- 
ing finger,  and  that  the  latter  either  pushes  off  the  bladder  from  the  urethra^ 
or  else,  failing  to  enter  the  canal  at  all,  wanders  hopelessly  in  the  cellular 
tissue  of  the  recto-vesical  space.  The  accident  may  be  avoided  in  any  case 
by  passing  a  director  along  the  groove  of  the  staff  before  the  latter  is  with- 
drawn from  the  bladder,  and  then  using  the  director  to  guide  the  pulp  of 
the  finger  into  the  bladder.  The  peculiar  sensation  imparted  to  the  finger 
as  it  passes  through  the  neck  of  the  bladder,  when  once  felt  even  upon  the 
dead  subject,  is  sufficient  to  allow  the  careful  operator  to  recognize  the  parts 
and  determine  whether  the  neck  of  the  bladder  is  entered  by  the  finger  or 
not. 

If  the  accident  should  occur,  by  carefully  following  along  the  roof  of  the 
urethra,  the  apex  of  the  prostate  must  be  sought,  the  bladder  opened,  the 
stone  extracted,  and  free  drainage  established  with  a  large  rubber  catheter 
passed  through  the  wound,  where  it  is  to  be  retained  until  free  suppuration 
sets  in.  The  accident  is  a  serious  one,  but  not  necessarily  fatal.  Cellulitis, 
and  infiltration  of  urine  are  to  be  feared. 

A  false  passage  made  hy  the  staff"  can  always  be  guarded  against,  if  the 
operator  feels  the  stone  with  his  staff  before  making  his  first  incision.  In 
children,  a  false  passage  may  be  made  by  failing  to  r.ecall  the  sharpness  of  the 
urethral  curve;  in  adults,  on  account  of  a  stricture  or  prostatic  enlargement. 
The  dreadful  error  of  cutting  upon  a  staff  which  has  made  a  false  route  is 
only  to  be  mentioned  to  be  guarded  against.     Thompson  has  referred  to  two 
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cases  in  which  it  was  proved  by  autopsy  that  the  point  of  the  staff  had  pene- 
trated the  roof  of  the  bladder,  thus  leading  to  a  fatal  termination.  He  thinks 
that  this  perforation  of  the  thin  wall  of  an  empty  bladder  may  be  the  cause 
of  certain  rapidly  fatal  cases  of  peritonitis  after  lithotomy,  and  counsels  the 
use  of  a  staft"  with  short  curve. 

2.  Incision  of  the  Body  of  the  Bladder. — This  incision  is  habitually  made  in 
children.  It  is  also  often  made  where  large  stones  are  extracted  from  the 
adult.  In  some  of  the  operations  of  the  earlier  lithotomists  the  body  of  the 
bladder  was  always  incised.  The  result  of  this  depth  of  incision  in  the  adult 
is  not  necessarily  fatal,  and,  while  the  careful  operator  avoids  the  mistake,  he 
may  make  it  unwittingly,  and  yet  the  case  progress  satisfactorily. 

3.  Wounding  the  Rectum. — The  rectum  has  been  wounded  at  the  hands  of 
nearly  all  the  best  operators — Thompson  confesses  to  four  such  cases — either 
because  the  staff  has  been  improperly  held,  or  the  finger  not  used  to  depress 
"the  loose  folds  of  the  bowel  during  the  deep  incision,  or  because  the  gut  has 
been  very  large  (in  old  men)  or  much  distended,  or  because  the  knife  in  the 
■deep  incision  has  not  been  sufficiently  lateralized,  or  because  in  withdrawing 
a  rough  stone  through  a  narrow  external  wound  the  rectum  has  been  torn  into. 

The  lower  down  toward  the  sphincter  that  the  opening  occurs,  and  the 
smaller  it  is,  the  more  readily  does  it  heal,  particularly  if  the  subject  be 
young  and  healthy;  but  the  accident  is  always  a  disagreeable  one,  and  it  may 
•entail  urethro-rectal  fistula. 

The  treatment  is  at  first  expectant,  as  most  cases  recover  during  the  healing 
-of  the  wound.  The  rectum  should  be  kept  empty,  and  the  wound  should  be 
frequently  and  freely  irrigated.  If  fistula  ensues  and  is  well  above  the 
sphincter,  after  it  has  been  allowed  to  contract  during  several  months,  it  may 
be  treated  by  cauterization  with  the  electro-cautery  or  thermo-cautery,  but 
■only  if  the  opening  is  not  larger  than  a  crow-quill.  For  larger  openings  a 
plastic  operation  should  be  attempted,  by  sliding  the  mucous  membrane  over 
the  orifice,  the  margins  of  which  have  been  pi'eviously  made  raw. 

Such  an  operation  is  exceedingly  difficult,  because  the  fistula  usually  lies  at 
"the  bottom  of  a  sort  of  funnel,  and  stretching  the  sphincter  makes  the  parts 
tense  and  deepens  the  funnel.  If  the  fistula  is  low  down,  just  above  the 
sphincter,  after  due  time  it  should  be  freely  laid  open  through  the  sphincter 
and  treated  like  an  ordinary  fistula  in  ano,  or  the  edges  may  be  freshened  and 
brought  together  with  silver  wire. 

4.  Hemorrhage. — Moderate  bleeding  may  be  disregarded.  An  arterial 
spurt,  however,  should  always  receive  attention  at  the  time  of  its  occurrence, 
unless  it  is  made  during  the  last  incision,  when  the  stone  should  be  speedily 

^-extracted,  and  then  the  hemorrhage  attended  to  by  ligature  or  by  some  of  the 
'means  already  detailed  (p.  268).     The  forcijaressure  forceps  and  the  rubber 
tampon  make  hemorrhage  much  less  to  be  dreaded  than  formerly.     Very 
hot  water  injected  into  the  wound  is  often  efficient  against  oozing. 

5.  Rigidity  of  the  Neck  of  the  Bladder. — This  is  a  complication  encountered 
in  old  men,  entirely  apart  from  the  size  of  the  prostate.  Thompson  insists 
upon  its  importance.  The  neck  of  the  bladder,  even  when  incised,  does  not 
yield  to  dilatation,  and  it  becomes  necessary  either  to  tear  it  in  extracting 
the  stone,  or  to  cut  it  freely  in  one  or  more  directions.  The  latter  course  is 
<iecidedly  preferable,  since,  if  an  opening  of  a  given  size  must  be  made,  it  is 
better  to  make  it  cleanly  with  the  knife  than  rudely  \Vhile  extracting  the 
stone. 

6.  Deep  Perineum. — When  the  finger  cannot  reach  beyond  the  prostate,  or 
if  the  stone  be  small  and  so  much  dilatation  of  the  neck  of  the  bladder  is  not 
desired  as  would  be  effected  by  passing  the  forceps  over  the  finger,  a  crested 
scoop  or  blunt  gorget  is  generally  used  to  conduct  the  forceps  to  the  stone. 
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In  cases  of  deep  perineum  also,  where  the  bladder  is  so  far  away  that  thi 
forceps  cannot  readily  grasp  the  stone,  the  latter  may  be  pushed  down  withi: 
reach  by  means  of  firm  pressure  made  by  the  hand  upon  the  hypogastrium. 

7.  Enlarged  Lobe  of  the  Prostate. — When  the  prostate  is  so  large  as  to  forn 
a  bas-fond  in  which  the  stone  lies,  the  latter  may  be  readily  seized  by  thi 
curved  forceps,  or  the  stone  may  be  lifted  out  of  its  pouch  by  a  finger  in  thi 
rectum — the  operator's  finger,  to  avert  an  accident  which  occurred  to  Des 
champs,  who  seized  in  his  forceps  the  finger  of  the  assistant  who  was  tryinj 
to  elevate  the  stone.  When  a  third  lobe  is  prominent,  it  may  be  accidentalb 
pinched  oflF  and  drawn  away  in  the  bite  of  the  forceps,  or  may  be  deliberateb 
removed  as  a  step  in  the  operation.  I  have  done  this  with  the  eflfectof  re 
storing  to  the  patient  the  power  of  urination  without  a  catheter,  a  powe 
which  he  had  totally  lost  for  four  years.  Many  operators  speak  well  of  th^ 
practice,  while  others  condemn  it.  I  believe  the  weight  of  authority  to  bi 
in  its  favor. 

Sometimes,  in  incising  a  large  prostate,  one  of  the  central,  encapsulated 
muscular  tumors  which  at  times  form  part  of  the  growth  is  cut  into 
liberated  from  its  capsule,  and  extracted,  either  designedly  or  by  accident 
in  the  jaws  of  the  forceps.  Such  an  accident  in  most  reported  examples  doe 
not  seem  to  have  interfered  with  the  happy  progress  of  the  case,  but  in  on< 
instance  Gross'  believed  that  the  cavity  which  was  left  behind  became  a  sup 
purating  pouch,  and  increased  the  difficulty  of  urination. 

8.  Tumor. — When  a  tumor  or  fungus  is  encountered  in  the  bladder,  as  ; 
complication  of  stone,  if  it  can  be  safely  removed  it  should  be  taken  awa_; 
with  forceps  or  the  sharp  spoon,  as  a  final  step  in  the  operation. 

9.  Failure  to  find  Stone  after  Lithotomy. — Sometimes  the  stone  is  so  smal 
that  the  gush  of  urine  when  the  bladder  is  first  opened  washes  out  the  con 
cretion,  which  may  be  lost  among  the  blood-clots,  sponges,  or  towels.  Sue! 
an  accident  has  been  most  often  noted  in  the  case  of  small  children,  in  whon 
the  bladder  contracts  vigorously  and  in  whom  the  cut  is  relatively  free 
With  modern  means  of  measuring  the  calculus  such  an  accident  ought  seldon 
to  occur;  certainly  never  in  the  case  of  an  adult,  from  whom  so  small  a  ca] 
cuius  could  be  more  appropriately  removed  by  litholapaxy.  Occasionall; 
the  stone  lies  shrouded  in  a  blood-clot  or  thick  layer  of  mucus  upon  th 
floor  of  the  bladder,  and  so  escapes  detection.  An  efficient  search  with  th 
finger  or  forceps  will,  however,  detect  a  movable  foreign  body  and  overcom 
the  embarrassment.  Finally,  the  stone  may  not  be  found  because  it  does  no 
exist.  The  names  of  Cheselden,  Eoux,  Dupuytren,  Crosse,  and  many  other 
distinguished  in  the  history  of  lithotom}-^,  have  been  coupled  with  failures  c 
this  sort.     Modern  means  of  di&gnosis  should  render  this  accident  impossiblt 

10.  Abnormal  Position  of  the  Stone. 

(a)  The  complication  caused  by  the  stone  lodging  in  the  bas-fond  of  th 
bladder  has  been  already  considered  under  the  head  of  enlarged  prostate. 

(6)  Stone  entrapped  by  Miiseidar  Contraction. — If  the  bladder  be  large,  an( 
with  thin,  atonied  walls,  the  stone  may  become  entrapped  in  some  of  the  loos 
vesical  folds  during  the  collapse  which  occurs  as  the  water  rushes  out,  am 
may  thus  elude  a  hasty -search.  Distention  of  the  bladder  with  warm  watei 
and  search  with  blunt  instruments  and  small,  smooth  forceps,  will  dislodg 
the  stone  without  injury  to  the  vesical  wall.  If  the  bladder  as  a  whole  cor 
tracts  down  forcibly  upon  the  stone,  anaesthesia  should  be  pushed,  and 
curette  or  the  scoop  employed. 

Sometimes  the  bladder  is  in  a  state  of  hour-glass  contraction,  retaining  th 
etone  at  the  top  of  the  fundus ;  or  a  partial  contraction  may  retain  it  firml 

1  Trans.  Path.  Society  of  Phila.,  vol.  iv.  p.  153. 
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above,  behind  the  pubis.  In  these  instances  the  employment  of  the  curved 
forceps,  inverted,  is  of  great  value,  but  considerable  caution  should  be  exer- 
cised as  to  the  amount  of  force  employed.  The  finger  or  the  scoop  as  a  lever, 
and  hot  water  injections,  all  deserve  trial. 

(c)  Adherent  Stone. — When  the  calculus  is  adherent  to  a  flat  surface,  it 
either  crumbles  during  removal,  or  may  leave  some  particles  still  attached 
to  the  fungosities  upon  the  site  on  which  it  rested.  It  should  be  extracted 
as  in  the  case  of  faulty  position  due  to  spasmodic  muscular  action  noted 
above  ;  but  after  it  has  been  removed  the  scoop  or  currette  should  be  freely 
used,  to  scrape  off  from  the  bladder  both  the  adherent  particles  and  the  granu- 
lations in  which  they  lie.  The  after-treatment  of  such  a  case  calls  for  vesi- 
cal irrigation  with  a  dilute  nitric-acid  solution,  to  guard  against  the  re-pre- 
cipitation of  a  phosphatic  layer  upon  the  abraded  surface. 

{d)  Encysted  Stone. — An  encysted  stone  is  either  partly  within  the  bladder 
and  partly  encysted,  the  neck  of  the  cyst  forming  the  obstacle  to  removal,  or 
the  orifice  of  the  cyst  is  so  small  that  to  all  intents  and  purposes  the  calculus 
is  extra-vesical. 

For  the  former  set  of  cases,  after  the  part  projecting  into  the  bladder  has 
been  removed,  or  before,  in  some  cases,  the  operator  endeavors  with  his 
finger-nail,  or  a  director,  a  searcher,  a  scoop,  or  other  elevator,  to  dilate  or 
slightly  tear  the  neck  of  the  cyst  and  work  out  the  calculus.  In  this  ma- 
noeuvre, pressure  upon  the  hypogastrium  or  through  the  rectum  may  be  of 
great  assistance.  If  moderate  manipulation  fails  to  dislodge  the  stone,  a 
curved,  probe-pointed,  long  bistoury  may  be  used  with  great  caution  upon 
the  finger  as  a  guide,  to  cut  moderately  the  constricted  edge  of  the  heck 
of  the  cyst  in  one  or  more  places.  Such  use  of  the  knife  involves  risk,  and 
it  rests  with  the  operator  to  decide  according  to  the  circumstances  of  each 
case  whether  to  assume  the  risk,  or  to  leave  the  stone  in  place  and  the  ope- 
ration unfinished,  or  to  resort  to  supra-pubic  section. 

In  the  case  of  a  large  pouch  connected  with  the  bladder,  and  containing  a 
small  stone,  the  neck  of  the  pouch  may  be  dilated  with  the  finger  or  small 
forceps,  and  the  stone  reached.  When  the  stone  is  practically  outside  of  the 
bladder,  or  in  a  dilated  ureter,  some  operators  prefer  to  leave  it  untouched. 
Thompson  acted  in  this  way  in  the  presence  of  a  stone  in  the  ureter.  It  is 
plainly  the  surgeon's  duty  to  cut  scantily  in  such  cases. 

11.  Wounding  the  Bladder  from  within. — Such  an  accident  may  occur  through 
carelessness  in  the  use  of  the  staff'  or  knife,  or  by  seizing  and  tearing  away  a 
portion  of  the  mucous  membrane  and  muscular  coat  with  the  stone,  in  the 
grasp  of  the  forceps.  These  mishaps  are  to  be  deplored  and  to  be  avoided 
by  proper  care,  but  the  last-named  accident,  which  is  far  from  uncommon,  is 
by  no  means  always  attended  by  serious  consequences  to  the  patient. 

12.  Foreign  Body  as  Nucleus. — Generally  the  nucleus  comes  out  with  the 
entire  stone;  but  the  latter  may  crumble,  leaving  as  a  nucleus  some  object 
requiring  especial  care  for  its  safe  removal. 

13.  Faulty  Seizure  of  the  Stone. — This  should  be  corrected  by  rotating  the 
stone  with  the  finger  passed  through  the  wound,  or  into  the  rectum,  or  by 
dropping  the  stone  entirely  and  attempting  again  to  catch  it  in  a  narrower 
diameter. 

14.  Multiple  Calculi. — The  first  stone  extracted  is  examined  for  facets.  If 
they  are  found,  it  is  certain  that  other  stones' are  present;  but  in  any  case, 
whether  the  first  calculus  be  facetted  or  not,  search  should  be  made  to  decide 
that  the  bladder  is  empty  before  the  operation  terminates.  A  partition  may 
exist,  on  the  other  side  of  which  more  calculous  material  may  be  found. 
Collot  operated  upon  a  bladder  from  one  side  of  which  he  extracted  four  and 
from  the  other  eleven  calculi. 
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15.  Friable  Calculus. — The  stone  may-crumble  in  the  jaws  of  the  forceps. 
This  calls  for  the  careful  use  of  the  scoop,  and  for  repeated  washings  with 
warm  water,  preferably  th  rough  a  retrograde  canula,  and  for  especial  care 
in  the  final  search  that  no  fragments  be  left  behind. 

16.  Great  Size  of  the  Calculus. — When  the  stone  proves  too  large  to  be  ex- 
tracted safely,  the  choice  lies  between  opening  the  bladder  above  the  pubis 
or  fragmenting  the  stone  before  extraction.  .  If  more  than  one  diameter  of 
the  stone  exceeds  two  inches,  the  prudent  surgeon  generally  considers  it  too 
large  for  safe  extraction  unbroken  through  the  perineum.  If  very  hard  or 
very  large,  therefore,  it  naturally  calls  for  the  supra-pubic  operation,  a 
manoeuvre  often  successfully  practised  after  a  previous  perineal  opening. 
In  fact,  the  drainage  afforded  by  the  latter  is  probably  no  inconsiderable  help 
toward  the  success  of  the  high  operation  in  these  cases.  If  the  stone  is 
broken  up  before  extraction,  the  bladder  requires  free  irrigation,  as  in  the 
case  of  friable  calculus. 

17.  Aspiration  of  Air  by  the  Rectum. — This  complication  has  been  noted 
once  by  Agnew.  His  patient's  sphincter  ani,  under  partial  anaesthesia,  re- 
laxed rhythmically  with  the  relaxations  of  the  diaphragm  and  contracted 
with  its  contractions.  In  this  way  the  rectum  became  fully  distended  with 
air  sucked  in  from  the  outside.  With  complete  ansesthesia  the  phenomenon 
ceased. 

(2)  Possible  Complications  after  Perineal  Lithotomy. — 

1.  Hemorrhage. — Secondary  hemorrhage  may  come  on  after  lithotomy.  I 
have  only  encountered  it  once,  and  then  arrested  it  with  a  shirted  canula. 

2.  Hemorrhage  into  the  Bladder. — The  bladder  may  fill  up  with  blood-clot 
after  the  operation.  The  accident  is  rare.  Various  counsels  are  given  by 
authorities :  to  break  up  the  clot  and  pump  or  wash  it  out,  to  inject  a  strong 
solution  of  pepsin  in  order  to  dissolve  the  clot,  or  to  leave  it  alone,  calming 
the  patient  with  opiates.  The  latter  course  seems  to  me  preferable.  The 
presence  of  the  clot  affords  a  pressure  which  is  the  best  guarantee  against 
continuance  of  the  hemorrhage,  opiates  will  quiet  the  patient,  and.  unless  the 
mass  is  enormous  and  occludes  the  ureters,  urine  will  trickle  past  the  clot 
and'  presently  dissolve  it.  When  it  softens  and  begins  to  come  away,  its 
exit  may  be  hastened  by  the  use  of  warm  antiseptic  irrigations  with  a  soft 
catheter.  If  the  pressure  is  so  great  that  suppression  seems  imminent,  there 
is  no  escape  from  the  necessity  of  breaking  up  and  evacuating  the  clot.  The 
bladder  may  then  be  copiously  irrigated  with  a  very  hot  and  strong  solution 
of  alum,  to  arrest  further  hemorrhage  and  insure  a  softness  of  whatever  clot 
may  subsequently  form.  An  alum  clot  is  much  better  than  a  subsulphate-of- 
iron  clot. 

3.  Hetention  of  Urine. — Inflammatory  swelling,  or  obstruction  by  clot,  may 
cause  retention  of  urine.  In  such  a  case  the  physical  signs  attest  the  fact,  and 
the  failure  of  the  customary  flow  of  urine  through  the  wound  confirms  it. 
A  female  catheter-  passed  through  the  wound  relieves  the  bladder  of  its 
accumulated  load.     Usually  this  complication  does  not  last  long. 

4.  Suppression  of  Urine. — Of  far  graver  significance  is  the  occurrence  of 
suppression.  A  chill  may  precede  or  accompany  it,  and  rapidly  fatal  results 
may  ensue,  or  the  urine  may  again  begin  to  flow  with  periods  of  freedom  and 
periods  of  scantiness,  life  terminating  finally  with  very  high  temperature, 
symptoms  of  acute  uraemia,  etc.  The  autopsy  shows  multiple  abscess  in  the 
kidney.  The  suppression  may  be  only  partial,  with  or  without  chill  (urinary 
fever).  It  is  not  caus^  by  ordinary  surgical  fever.  Its  gravity  depends  on 
the  accompanying  signs.     Heat,  generally  applied,  poultices  and  mustard 
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upon  the  loins,  hot   drinks,  stimulants,  quinine,  jaborandi,  digitalis,  and' 
diuretics,  are  employed  in  the  treatment. 

5.  Fragment  left  behind. — Such  a  complication  may  manifest  itself  during 
convalescence  by  a  return  of  the  old  pain,  straining,  blood  in  the  urine,  etc. 
A  search  should  be  made  before  the  wound  has  closed,  and  if  anything  is 
found  the  wound  should  be  dilated,  a  small  forceps  introduced,  and  the  frag- 
ment extracted. 

6.  Phosphatic  Incrustation  of  Wound. — This  occurs  in  the  case  of  feeble 
subjects,  especially  in  those  who  have  had  phosphatic  stone  with  ammoniacal 
urine  and  considerable  cystitis.  A  tough,  fibrinous  exudation  forms  upon 
the  wound  and  adheres  to  it;  sometimes  indeed  it  is  a  thin  slough  of  all  the 
superficial  tissues.  This  layer  is  infiltrated  with  triple-phosphate  crystals,  and 
its  surface  is  roughened  by  their  deposit.  These  fibrinous  layers,  diphthe- 
ritic in  appearance,  line  the  cut  and  may  extend  into  and  even  invade  the 
bladder,  being  shed  from  time  to  time  in  pieces  of  varying  size.  The  natu- 
ral healing  of  the  wound  is  greatly  retarded  by  this  complication,  which,  ac- 
cording to  my  experience,  is  an  evidence  rather  of  weakness  and  lack  of 
vitality  on  the  part  of  the  patient,  than  of  the  condition  of  his  bladder,  or 
of  the  urine  which  it  contained  at  the  time  of  the  operation.  Undoubtedl}', 
a  bruising  of  the  neck  of  the  bladder  or  of  the  track  of  the  wound  during  the 
rough  extraction  of  a  large  stone,  would  conduce  to  the  formation  of  slough, 
and  this  slough  would  be  covered  with  phosphates ;  but  the  deposit  may 
occur  independently  of  bruising  violence.  One  of  the  most  obstinate  cases  of 
this  kind  that  I  have  ever  seen  was  in  the  person  of  a  seemingly  healthy 
young  man,  with  acid  urine  and  a  healthy  bladder.  He  was  cut  cleanly  in 
the  perineum  (cystotomy),  as  a  possible  means  of  relief  from  an  intense  neu- 
ralgia of  the  vesical  neck. 

7.  True  diphtheria,  attended  with  all  the  general  phenomena  of  the  disease, 
may  complicate  the  perineal  wound,  but  the  complication  is  exceptionally 
uncommon. 

8.  Epididymitis  and  Orchitis. — The  testicle  may  become  inflamed  after  litho- 
tomy, shortly  after  the  operation,  or  as  late  as  the  second  week.  This  compli- 
cation is  most  common  upon  the  side  which  has  been  operated  upon  (left),  and 
presents  no  features  of  moment.  It  is  due  to  injury  of  the  seminal  duct,  or 
to  subsequent  inflammation  near  the  orifice  of  the  latter.  Usually  only  the 
epididymis  is  involved,  and  resolution  follows  in  due  course.  Sometimes  true 
orchitis  sets  in,  and  this  may  terminate  in  suppuration. 

9.  Sloughing  of  the  Rectum. — An  eschar  may  form,  due  to  the  bruising 
violence  of  extracting  the  stone,  or  to  the  lack  of  vitality  of  the  tissues,  and 
this  may  involve  the  rectal  wall,  and,  separating  after  a  few  days,  disclose 
the  fact  of  rectal  perforation  by  the  escape  of  intestinal  gas  through  the  wound. 
The  subsequent  fistula  is  treated  as  already  directed  in  cases  of  similar  fistula 
caused  primarily  by  the  surgeon's  knife. 

10.  Cellulitis  and  Urinary  Ivfiltration. — As  to  whether  pelvic  cellulitis  after 
perineal  lithotomy  is  an  effect  or  cause  of  urinary  infiltration,  has  been  a 
matter  of  grave  dispute  among  authorities.  Some,  like  Scarpa  and  Brodie, 
fearing  infiltration,  advise  a  very  limited  vesico-prostatic  incision,  and  Reli- 
quet  is  inclined  to  do  the  same.  On  the  other  hand,  the  most  successful  opera- 
tors— Martineau,Cheselden,  Thompson— have  used  a  free  incision,  preferring 
the  clean  cut  to  any  possible  bruising  of  the  tissues  while  extracting  the 
stone.  My  belief  is  that  too  small  an  incision  is  much  more  dangerous  in 
the  case  of  a  large  stone  than  a  free  cut  which  will  allow  extraction  without 
much  bruising  of  the  soft  parts.  In  the  child,  the  cellular  tissue  about  the 
neck  of  the  bladder  is  very  loose,  and  the  whole  substance  of  the  prostate  is 
habitually  cut  through  as  well  as  a  portion  of  the  body  of  the  bladder ;  yet 
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in  these  cases,  even  where  the  urine  is  ammoniacal,  cellulitis  and  infiltration 
are  the  rarest  exceptions. 

In  the  aged,  the  cellular  tissue  about  the  base  of  the  prostate  is  not  only- 
loose,  but  it  is  also  full  of  large  veins,  and  in  this  class  of  cases  it  is  probably 
more  often  that  cellulitis  and  subsequent  infiltration  are  due  to  violence  in 
traction  upon  the  stone,  which  bruises  the  cellular  tissue,  breaks  the  veins, 
and  excites  phlebitis  and  cellular  inflammation — than  that  simple  contact  of 
urine  (even-  under  a  little  pressure)  with  the  cellular  tissue  about  the  neck 
of  the  bladder  first  occasions  infiltration,  and  it  again  cellulitis.  Undoubt- 
edly both  causes  are  often  combined;  the  large  stone,  dragged  through  an 
insuflicient  cut,  not  only  bruises  the  surrounding  tissues  but  also  mechanically 
tears  open  the  cut  widely  into  the  cellular  tissue,  doing  roughly  what  the 
knife  could  have  done  more  surgically.  I  have  demonstrated  this  fact  several 
times  upon  the  cadaver.  A  small  cut  is  easily  converted  into  a  large  tear  by 
dragging  through  it  a  stone  of  disproportionate  dimensions. 

If  the  cut  goes  too  far  forward  in  the  region  of  the  bulb,  and  the  urine 
does  not  escape  freely  by  the  wound,  infiltration  of  the  scrotum,  perineum, 
etc.,  are  possible. 

The  treatment  of  these  conditions  involves  the  free  use  of  stimulants,  and 
all  sustaining  measures,  incisions  where  they  are  possible,  drainage,  and  anti- 
septic irrigation.  When  the  infiltration  is  deep,  a  speedily  fatal  issue  (in 
two  or  three  days)  may  be  expected. 

11.  Phlebitis  and  Py(Bm.ia. — These  complications  occur  less  often  than 
might  naturally  be  expected,  in  consideration  of  the  peculiar  nature  of  the 
parts  involved  in  the  operation,  the  bruising  to  which  they  are  exposed,  and 
the  purulent,  putrid,  ammoniacal  flow  from  the  bladder  in  which  they  are 
often  bathed.  The  bulb  may  be  opened,  the  large  veins  at  the  base  of  the 
prostate  incised  or  torn,  and  the  hemorrhoidal  veins  injured,  yet,  apart  from 
the  general  condition  already  described  in  speaking  of  pelvic  cellulitis,  phle- 
bitis and  pytemia  are  not  common.  Thompson,  in  an  analysis  of  'twenty 
cases  of  death  in  the  adult,  occurring  in  his  own  practice  after  lithotomy, 
only  puts  down  one  as  due  to  pysemia.  Yet  the  complication  undoubtedly 
does  occur,  starting  in  the  veins,  ushered  in  by  a  sharp  chill  (repeated  after- 
wards at  intervals),  followed  by  high  temperature,  frequent  feeble  pulse, 
sweating,  great  physical  depression,  and,  subsequently,  a  yellowish  tint  of  the 
skin  and  conjunctivae.  Sometimes  the  veins  of  one  of  the  thighs  become  im- 
plicated, the  circulation  of  returning  blood  from  the  limb  is  interfered  with, 
and  the  phenomena  of  phlegmasia  alba  dolens  are  produced. 

All  complications  of  this  class  are  of  most  serious  prognosis.  Their  treat- 
ment is  conducted  on  general  surgical  principles,  and  includes  the  use  of  hot 
fomentations,  local  incisions  when  pus  forms,  drainage,  and  irrigation  ;  with 
quinine,  iron,  and  stimulants,  internally,  to  sustain  the  vital  forces. 

12.  Cystitis. — Cystitis  is  often  relieved  by  the  extraction  of  the  foreign  body, 
and  by  the  rest  and  free  drainage  secured  to  the  bladder  by  the  dependent 
opening  in  the  perineum.  Sometimes,  on  the  Other  hand,  on  account  of  vio- 
lence done,  the  mucous  membrane  of  the  bladder  or  the  walls  of  the  organ 
inflame  in  a  serious  manner. 

Shreds  of  mucous  membrane  may  slough,  become  detached,  and  be  expelled 
through  the  wound,  interstitial  abscesses  may  form,  and  pericystitis,  or  local- 
ized or  general  peritonitis,  may  be  the  outcome  of  the  process.  The  indica- 
tions are  to  wash  the  bladder  frequently  with  mild,  hot,  antiseptic  solutions, 
to  use  hot,  local  fomentations,  to  give  demulcent  drinks,  and  to  carry  on  a 
general  sustaining  and  stimulating  mternal  treatment,  suitable  to  low  grades 
of  septic  inflammation  of  bad  type. 
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13.  Pyelo-nephritis,  the  surgical  kidney,  is  one  of  the  possible  sequences  of 
lithotomy.  It  is  announced  by  a  chill,  followed  by  others  at  varying  inter- 
vals ;  pain  in  the  back,  on  one  or  both  sides ;  high  temperature,  going  some- 
what up  and  down  morning  and  evening,  and  interspersed  with  periods  ot 
more  or  less  profuse  sweating.  The  tongue  becomes  first  sticky  and  coated, 
then  dry  and  brown,  or  perhaps  glazed,  dry,  red,  and  deprived  of  epithelium 
over  its  tip  and  central  parts.  The  flow  of  urine  varies  greatly  in  many  cases 
from  day  to  day,  being  sometimes  over-abundant,  and  then  being  quickly  re- 
duced in  quantity  almost  to  suppression.  Nausea,  lack  of  desire  or  ability 
to  eat,  and  hiccough,  accompany  the  later  stages  of  this  fatal  complication, 
with  delirium,  sometimes  mild  and  wandering,  with  picking  at  the  bed- 
clothes, and  sometimes  attended  by  considerable  excitement.  The  patient  dies 
generally  with  urinary  suppression  and  from  uraemia,  usually  with  a  very 
high  temperature.  The  use  of  morphine,  with  such  sustaining  and  stimulat- 
ing articles  as  the  patient  can  be  made  to  take,  and  hot  local  applications, 
constitute  the  treatment,  and  give  all  the  comfort  that  can  be  afforded. 

My  belief  is,  that  this  form  of  kidney-disease,  with  inflammation  of  the 
pelvis,  multiple  abscesses,  and  colonies  of  bacteria  in  the  renal  substance,  is 
necessarily  fatal.  Symptoms  resembling  those  produced  by  these  lesions  may 
occur,  and  yet  the  patient  recover ;  but  I  believe  that,  in  such  cases,  true 
pyelo-nephritis  has  not  been  the  cause  of  the  symptoms. 

This  complication  is  not  likely  to  occur  except  in  cases  in  which  the  kidneys 
have  been  diseased  in  a  chronic  inflammatory  way  before  the  operation.  Old 
men  sufiiering  from  long-standing  chronic  vesical  disease,  in  whom  the  ureter 
as  well  as  the  pelvis  of  the  kidney  is  dilated  and  chronically  inflamed,  are,  of 
all  others,  most  liable  to  this  complication.  It  is,  according  to  my  experi- 
ence, the  most  common  of  all  fatal  complications  after  lithotrity  or  lithotomy 
in  old  men. 

14.  Peritonitis. — This  complication  may  follow  lithotomy  directly,  as  a> 
result  of  perforation  of  the  bladder  by  the  staff  or  the  scalpel ;  or  by  a  lesion 
of  the  peritoneal  cul-de-sac,  when  the  latter  extends  very  low  down  and  the 
deep  incision  reaches  too  far  at  the  base  of  the  prostate. 

Urinary  infiltration  is  the  main  cause  of  the  mischief  in  these  cases,  which 
are  nearly  always  fatal,  although  probably  not  always,  for  the  free  drainage 
may  occasionally  save  the  patient.  As  a  secondary  complication  of  inter- 
stitial cystitis,  pelvic  cellulitis,  phlebitis,  etc.,  the  peritonitis  forms  part  of 
the  general  process,  aggravating  and  intensifying  it,  but  not  in  itself  materi- 
ally adding  to  the  gravity  of  the  more  important  surgical  complications  of 
which  it  forms  a  part.  The  indication  in  peritonitis  is  the  free  exhibition 
of  morphine  subcutaneously. 

15.  Tetanus  has  been  recorded  as  a  cause  of  death  after  lithotomy. 

(3)  Possible  after-effects  of  Perineal  Lithotomy. — 

1.  Incontinence  of  Urine. — This  sequence  of  lithotomy  is  happily  rare.  It 
is  most  common  in  young  subjects,  but  in  them  may  gradually  disappear 
with  lapse  of  time.  When  it  occurs  in  an  old  man  it  is  generally  rebellious 
to  all  subsequent  treatment.  It  is  usually  caused  by  violence  (laceration, 
etc.),  done  to  the  neck  of  the  bladder  during  rough  efforts  at  extracting  a 
large  stone,  where  the  internal  incision  is  not  sufliciently  extensive. 

The  treatment  is  to  try  cauterization  of  the  vesical  neck  (Thompson 
records  one  success  by  this  method),  and,  failing  in  this,  to  resort  to  a  urinal. 
Generally  at  night,  when  the  patient  is  recumbent,  the  incontinence  is  less 
marked  than  during  the  day. 

2  and  3,  Impotence  and  Sterility. — The  latter  of  these  two  complications — • 
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both  of  whicti  are  happily  very  rare  as  after-effects  of  lithotomy — is  more 
common  than  the  former,  for  no  matter  what  happens  to  the  ejaculatory  ducts, 
the  power  of  erection  usually  remains  if  the  testicles  are  preserved.  But  this 
is  not  invariable,  as  was  shown  by  Civiale's*  case  of  a  man  of  54,  who  became 
impotent  after  recto-vesical  cystotomy,  "  ayant  perdu  la  faculte  d'entrer  en 
erection." 

The  older  writers  had  this  complication'in  view  in  advising  the  lateral  and 
para-rapheal  operations  rather  than  a  deep  median  incision  of  the  neck  of  the 
bladder,  their  object  being  to  spare  the  seminal  ducts.  Injury  was  often 
done  to  these  ducts,  according  to  Ledran,  in  the  old  operation  by  the  appa- 
ratus major,  so  that  the  semen  was  not  ejaculated  during  sexual  intercourse, 
but  escaped  afterwards,  dribbling  away  or  coming  out  upon  .urination.  A 
properly  directed  deep  incision  in  the  lateral  operation,  or  in  the  bilateral 
deep  cut,  falls  outside  the  course  of  the  seminal  duct  as  it  tunnels  the  pros- 
tate, and  the  testimony  of  all  observers  is  of  accord  upon  this  point,  that 
when  harm  is  done  to  the  seminal  canals  during  lithotomy,  its  cause  is  to  be 
found  rather  in  the  bruising  and  tearing  violence  exercised  in  extracting  a 
large  rough  stone  through  insufficient  deep  incisions,  than  in  any  irregularity 
or  excess  of  those  excisions.  A  demonstration  that  sterility  may  be  induced 
by  obliteration  of  the  vas  deferens  has  been  given  by  Goodhart,^  who  showed, 
at  the  Pathological  Society  in  London,  a  specimen  illustrating  the  oblitera- 
tion of  one  vas  deferens  after  lithotomy  in  a  dhild.  Malgaigne^  saw  two  cases 
of  impotence  following  perineal  lithotomy,  and  Aston  Key*  one.  Teevan 
gives  also  some  testimony  on  this  point,'  recording  four  cases  in  which  after 
lithotomy  there  was  no  emission  during  sexual  intercourse. 

Treatment  in  cases  of  sterility  following  lithotomy  is  unavailing,  unless  it 
be  in  a  case  where  a  permanent  fistula  is  left  behind,  and  the  semen  escapes 
through  it.     In  such  a  case  the  obvious  remedy  is  closing  the  fistula. 

4.  Perineal  Fistula. — This  disagreeable  after-effect  of  the  perineal  incision 
has  been  noted  quite  often.  It  may  be  caused  by  general  debility  of  the 
patient,  whose  vital  forces  do  not  prove  sufficient  to  effect  the  closure  of  his 
"wound;  or  by  some  accident,  such  as  incrustation  of  the  walls  of  the  wound, 
detention  of  a  fragment  of  stone,  or  some  sloughing  or  ulceration  of  the 
wound  which  has  followed  the  operation ;  or  by  the  existence  of  a  stricture 
in  the  urethra  anterior  to  the  internal  orifice  of  the  fistula.  A  fistula  cannot 
be  said  to  exist  until  at  least  six  months  after  the  operation  has  been  per- 
formed, for  nature  occasionally  takes  this  much  time  to  close  the  wound. 

The  indications  for  treatment  are  to  relieve  stricture,  if  it  exists,  and  by 
diluents  and  local  treatment  of  the  bladder  to  purify  the  urine,  should  the 
latter  be  ammoniacal.  Then  the  expedients  may  be  resorted  to  of  passing 
the  catheter  for  each  act  of  urination,  or  making  pressure  upon  the  fistula 
during  each  natural  urinary  act.  Palling  in  these  measures,  the  fistula  should 
have  its  external  orifice  enlarged,  and  its  track  scraped  so  that  the  pyogenic 
membrane  may  be  removed  and  the  healing  process  stimulated ;  or  the 
track  of  the  fistula  maj^  be  freshened  into  activity  by  passing  into  it  at  inter- 
vals a  probe  dipped  in  nitric  acid  or  with  a  bit  of  nitrate  of  silver  fused  upon 
its  tip.  Finally,  other  means  failing,  the  fistula  may  be  cut  down  upon  and 
its  sides  dissected  out,  the  freshened  surfaces  being  kept  together  and  the 
catheter  passed  to  draw  away  the  urine.  In  some  cases  all  efforts  fail,  and  a 
permanent  fistula  results. 

'  Op.  cit.,  p.  579.     Paris,  1838.  «  Trans.  Path.  Soo   Lond.,  1876. 

'  Journ.  de  M6d.,  Chir.,  et  Pharm.,  t.  xx.  p.  548.     1855. 
*  Guy's  Hosp.  Reports,  1st  series,  vol.  ii.  p.  26.     1837. 
«  Traus.  Clin.  Soc.  Lend.,  vol.  vii.  1874,  pp.  179,  180. 
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II.  Bilateral  Lithotomy. — The  bilateral  operation  of  Dupuytren,  suitable 
for  the  extraction  of  large  stones  by  the  perineum,  is  performed  as  follows: 
The  patient  is  fixed  in  the  ordinary  lithotomy  position,  and  the  staii",  having 
a  median  groove,  is  held  centrally.  A  semi-lunar  incision  is  made  crossing 
the  raphe,  about  one  inch  (from  22  to  24  millimetres)  in  front  of  the  anus. 
The  integument,  cellular  tissue,  and  anterior  fibres  of  the  sphincter  are  cut. 
The  left  index  finger  is  now  introduced  into  the  wound  and  made  to  depress 
the  rectum,  while  with  short  strokes  of  the  knife  the  surgeon  endeavors  to 
free  those  muscular  fibres,  a  part  of  the  sphincter,  which  hold  the  bulb  of  the 
urethra  attached  to  the  anus.  The  bulb  is  now  turned  up  and  the  finger  seeks 
the  membranous  urethra  far  back  in  the  wound.  This  is  to  be  opened  upon 
the  nail,  the  knife  being  held  transversely,  to  insure  safety  to  the  rectum. 

The  operator  now  takes  the  double  lithotome  cach6  (Fig.  1267),  enters  its 

Fig.  1267. 


^  Dupnytren's  doable  lithotome  cach^. 

point  in  the  groove  of  the  staff,  holding  the  instrument's  convexity  upwards. 
As  soon  as  the  lithotome  is  in  the  bladder  the  staff  is  removed,  the  blades 
of  the  lithotome  are  protruded,  and  the  instrument  is  withdrawn,  at  first 
horizontally,  and  then  with  the  handle  slightly  lowered  so  as  to  spare  the 
rectum.  As  soon  as  the  prostate  has  been  cut  through  the  blades  are  returned 
to  their  sheaths,  and  the  lithotome  is  withdrawn. 

The  operation  of  the  late  James  R.  Wood,  of  ISTew  York,  is  essentially  a 
pre-rectal,  bilateral  operation.  After  the  incision  is  made  across  the  perineum 
in  front  of  the  rectum,  and  the  urethra  opened,  the  cutting  part  of  the  opera- 
tion is  terminated  by  placing  the  button  of  the  bisector  (Fig.  1268)  in  the  cen- 
tral'groove  of  the  staff.  This  button  is  so  arranged  that  the  bisector  cannot 
escape  after  its  button  has  once  entered  the  groove.  It  is  pushed  directly 
onwards  into  the  bladder,  cutting  the  prostate  and  the  vesical  neck  to  a 
moderate  extent  transversely.     Dilatation  does  the  rest. 

The  stone  is  extracted  in  the  manner  described  when  speaking  of  the 
lateral  operation. 

m.  Median  Lithotomy. — The  median  operation  is  suitable  only  for  small 
stones.  The  staff  should  have  a  broad,  deep,  median  groove.  The  external 
incision  is  generally  made  from  without  inwards,  although  most  American 
surgeons  prefer  the  mauceuvre  of  Allarton,'  who  passes  the  left  index  finger 
into  the  rectum,  and  steadies  the  staff"  with  the  point  of  his  finger  pressed 
against  it  at  the  apex  of  the  prostate.  A  stiff^backed,  straight  bistoury,  with 
doable  cutting  point,  is  then  entered  into  the  raphe  half  an  inch  in  front  of 
the  anus  and  carried  directly  inwards,  aiming  for  the  groove  in  the  staff  at 
the  point  where  it  is  steadied  by  the  finger  in  the  rectum.  The  groove  is 
entered  at  this  point,  and  the  apex  of  the  prostate  slightly  incised.  The 
membranous  urethra  is  cut  through  as  the  knife  is  being  withdrawn,  and 
the  external  wound  is  enlarged  by  the  same  motion,  cutting  upwards  to  an 

1  A  Treatise  on  Median  Lithotomy.     London,  1863. 
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extent  deemed  sufficient  for  the  extraction  of  the  stone.  _  An  effort  is  usually 
made,  by  varying  the  direction  of  the  handle  during  this  manoeuvre  of  with- 
drawing the  blade  of  the  knife,  to  pass  beneath  and  around  the  bulb,  the 


Fig.  1268. 


Fig.  1269. 


Fig.  1270. 


Wood's  bisector. 


Staff  for  median  lithotomy. 


handle  of  the  knife  pointing  nearly  directly  downwards  while  the  membran- 
ous urethra  is  being  incised,  after  which  it  is  swept  sharply  around,  looking 
nearly  upwards  as  the  incision  in  the  raj^he  is  being  completed. 

Many  surgeons  prefer  to  reach  the  membranous  urethra  in  a  different 
manner,  as  follows:  "With  the  left  index  and  thumb  on  either  side  of  the 
raphe,  stretching  the  skin,  the  surgeon  commences  his  incision  with  a  big- 
bellied  scalpel  upon  the  raphe  at  about  one  and  one-half  inches  in  front  of 
the  anus,  and  cuts  directly  downwards  to  within  one-third  of  an  inch  of  the 
latter.  The  skin,  cellular  tissue,  and  superficial  perineal  fascia  are  divided 
until  the  operator  comes  upon  the  raphe  uniting  the  lateral  halves  of  the 
accelerator  urinse  muscle.  Following  this  backwards,  the  fibres  of  the  sphinc- 
ter ani  are  encountered,  and  may  be  distinguished  by  the  fact  that  they  are 
not  possessed  of  any  median  raphe.  These  are  cut  transversely,  and  the  bulb, 
now  exposed,  is  turned  upwards  out  of  harm's  way.  This  method  is  particu- 
larly suitable  to  the  case  of  old  men,  in  whom  the  bulb,  much  enlarged,  sags 
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downwards  almost  upon  the  rectum,  and  is  very  liable  to  be  cut  if  a  puncture 
is  resorted  to  as  in  AUarton's  method. 

The  left  index  is  now  passed  into  the  wound  behind  the  bulb,  and  made  to 
search  for  the  groove  in  the  staff.  The  nail  is  there  inserted,  and  upon  this 
as  a  guide  the  membranous  urethra  is  opened  in  the  median  line,  and  incised 
up  to  and  into  the  apex  of  the  prostate.  The  nail  of  the  left  index  is  main- 
tained in  its  position  imtil  the  right  index  or  a  director  has  entered  the 
urethra,  as  otherwise  the  opening  in  the  latter  may  be  hard  to  find. 

The  right  index  finger  is  now  gently  inserted  along  the  staff  into  the 
bladder,  dilating  its  neck,  or,  in  the  case  of  children,  a  straight  director  such 
aS  Little's  (Fig.  1271)  is  passed  into  the  bladder,  the  staff  is  withdi'awn,  and 

Fig.  1271. 
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Little's  lithotomy  director. 


along  the  narrow  director  the  finger  and  afterwards  the  forceps  are  carried 
into  the  organ.  In  this  way  the  accident  of  lateral  rupture  of  the  urethra  by 
the  surgeon's  finger  may  be  avoided. 

After  the  neck  of  the  bladder  has  been  properly  dilated  by  the  finger, 
small  straight  forceps  are  introduced,  and  the  stone  is  withdrawn.  Recovery 
is  rapid  if  the  neck  of  the  bladder  has  not  been  bruised  in  attempting  to  extract 
a  large  stone,  one  not  suitable  for  the  median  method. 

The  medio-lateral  and  medio-bilateral  methods  combine  an  external  median 
opening  with  internal,  liberating,  prostatic  incisions  on  one  or  both  sides. 

Dolbeau's  perineal  lithotrity  is  an  operation  now  practically  obsolete  even  in 
France,  the  land  of  its  birth.  It  may  still  be  used  successfully  when  the 
surgeon  wishes  to  attempt  to  remove  a  large  stone  by  the  median  method. 
The  incisions  up  to  the  apex  of  the  prostate  are  made  from  without  inwards, 
as  in  the  median  operation.     A  special  dilator  (Fig.  1272)  is  then  intro- 

Fig.  1272. 


Dolbeau's  dilator  for  perineal  lithotrity. 

duced  along  the  staff  into  the  neck  of  the  bladder,  and  the  latter  is  gradu- 
ally enlarged  up  to  the  maxim  um  point  in  the  adult,  which  Dolbeau  decided 
to  be  just  short  of  one  inch  in  diameter  (24  millimetres).  Up  to  this  point 
the  healthy  neck  of  the  adult  bladder  may  be  dilated  without  giving  way. 
The  crushing  forceps  (page  267)  is  now  introduced,  and,  after  fragmenta- 
tion into  a  number  of  large  pieces,  the  debris  is  removed  with  forceps,  scoop, 
and  irrigation.  Great  care  is  necessary  not  to  damage  the  vesical  neck  in 
attempting  to  remove  large  angular  fragments. 

rV.  Supra-pubic  Lithotomy. — The  best  account  of  the  modern  high  opera- 
tion as  it  is  now  practised  in  Europe— notably  in  France — that  I  can  find,  is 
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the  description  by  Villeneuve'  of  what  he  calls  the  Petersen-Guyoti-Perier 
operation.  I  shall  borrow  his  description.  The  peculiarities  of  this  method 
consist  essentially  in  the  employment  of  antiseptic  precautious,  distention  of 
the  bladder  and  rectum  to  protect  the  peritoneum,  and  vesical  drainage  to 
prevent  infiltration,  septicaemia,  and  other  complications  due  to  the  faulty 
position  of  the  wound ;  for,  say  what  one  will,  the  position  of  the  wound  in 
the  high  operation  is  a  faulty  one,  surgically  speaking. 

It  has  been  held  that  if  the  exact  nature,  relation,  and  position  of  the  parts 
with  the  course  of  the  bloodvessels,  etc.,  were  explained  to  an  intelligent  per- 
son who  had  never  heard  of  stone  in  the  bladder,  and  this  person  were  asked 
what  would  be  the  best  way  to  get  the  stone  out,  he  certainly,  directed  by 
common  sense,  would  choose -the  shorter  and  more  direct  route,  and  would 
try  to  get  at  the  stone  by  cutting  above  the  pubis. 

This  may  be  true  in  one  sense,  but  the  answer  is  equally  logical.  If  the 
same  nature,  relation,  and  position  of  parts  were  explained  to  a  modern  sur- 
geon, well  versed  in  sui'gical  principles,  and  he  were  required  to  decide  by 
induction  by  what  route  it  would  be  most  appropriate,  surgically,  to  extract 
a  stone  from  the  bladder,  he  would  certainly  choose  the  perineal  route,  not- 
withstanding the  thickness  of  the  tissues,  since  natural  drainage  could  be  best 
accomplished  by  this  means.  ' 

The  operation  of  Ferdinand  Petersen  is  the  one  now  generally  imitated, 
since  that  surgeon's  able  article  upon  the  scientific  principles  of  the  method 
first  appeared.^  But  none  of  these  principles,  as  enunciated  by  Petersen,  are 
original  with  him,  strictly  speaking,  although  to  him  belongs  the  credit  of 
having  grouped  them  into  an  effective  whole. 

Asepsis  in  sui'gery  had  long  been  acknowledged  as  desirable  wherever  it 
could  be  applied.  The  vesical  suture  dates  back  to  Rosset,  in  1581,  and 
Perier  claims  for  France  the  introduction  of  rectal  distention  by  a  tampon 
as  a  step  in  the  opei'ation,  saying  that  Milliot  announced  the  conception  of 
the  same  method  in  1875,  five  years  before  Petersen,  in  the  Medical  Con- 
gress at  Lyons.  Milliot'  proposed  to  distend  the  rectal  tampon  with  air. 
Perier  first  performed  the  Petersen  operation  (somewhat  modified)  in  France, 
Gosselin*  reporting  his  first  two  cases,  one  of  which  ended  fatally.  Perier" 
has  advocated  a  special  form  of  drainage  which  Guyon*  has  perfected.  The 
vesical  suture  is  not  uniformly  accepted  in  Germany,  nor.  generally  in  France. 
E.  Bouley,'  in  his  excellent  monograph,  collecting  the  cases  of  vesical  suture 
from  1859  to  1881,  has  made  a  tabulated  study  of  23  such  cases,  among  which 
failure  occurred  10  times.     He  gives  the  following  table: — 

Catgut  ......  used  11  times,  failed  7  times. 

Carbolized  silk        .         .         .  .        "       8      "  "       3      " 

Ordinary  thread      .         .         ,         .        "       2      "  "       0      " 

Metallic  suture       .         .         .         .        "       2      "         «      0      " 

Total        ....    23  10 

And  in  a  general  way  he  decides  against  the  employment  of  sutures. 

That  the  bladder  may  be  sutured  successfully  is  certain.  Such  cases  have 
been  reported  by  Lister,  Ultzman,  and  others,  but  the  tissues  are  very  friable. 

'  Rev.  de  Chirurgie,  t.  iii.,  Sept.  1883,  p.  665. 

2  Ueber  Sectio  Alta,  Langenbeck's  Aroliiv,  S.  752.     1880. 

'  Methode  operatoire  par  le  baUonnement.     Gaz.  Mgd.  de  Paris,  p.  422.    1875. 

"  Bull,  de  I'Aoad.  de  Med.,  2me  s6r.,  t.  x.  p.  1128.     1881. 

6  Bnll.  et  Mem.  de  la  Soo.  de  Cliir.,  t.  viii.  p.  807. 

5  Ann.  dea  Mai.  des  Organes  Gfinlto-Urinaires,  Dfic.  1882,  et  Janv.  1883. 

'  De  la  taille  hypogastrique.     Paris,  1883. 
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It  is  a  different  thing,  in  laparotomy,  to  turn  the  two  peritoneal  surfaces 
covering  the  bladder  in  upon  each  other  and  suture  them  etiectively.  This  is 
constantly  done.  I  know  of  a  ease  in  which  a  distinguished  surgeon,  having 
opened  the  abdomen  in  a  woman  for  another  purpose,  came  upon  something 
Ijdng  in  the  pelvis.  He  was  uncertain  whether  this  something  was  the 
bladder  or  not,  and,  to  decide  the  point,  deliberately  cut  into  the  suspected 
tissue,  and  thus  proved  that  it  was  the  bladder.  lie  immediately  turned  in 
the  serous  surfaces,  and  sutured  them  nicely  ;  no  evil  result  followed.  T.  (t. 
Thomas,'  of  New  York,  in  one  instance,  having  opened  the  female  bladder 
in  an  exploratory  way  for  diagnostic  purposes,  sewed  the  incision  into  the 
aMominal  wound  with  silver  sutures,  leaving  a  catheter  in  the  bladder 
through  the  urethra ;  cure  followed.  The  healthy  bladder  easily  unites 
through  its  peritoneal  coat,  if  this  be  wounded ;  but  not  so  easily  the  soft, 
friable,  unhealthy  bladder,  not  covered  by  peritoneum  at  the  point  incised. 

Trendelenburg  says^  that  there  can  hardly  be  cited  a  case  of  vesical  suture 
where,  after  a  short  time,  urine  has  not  flowed  in  part  or  wholW  through  the 
wound.  The  recent  thesis  of  Garcin*  is  instructive  on  this  point.  He  deals 
with  the  94  cases  of  supra-pubic  operation  published  during  the  years  1879-83, 
and  says  that  of  20  cases  of  vesical  suture  "  there  were  only  two  cases  in  which 
union  by  first  intention  occurred."  Again,  out  of  the  94  cases,  there  were 
seven  in  which  death  occurred  by  urinary  infiltration,  and  "five  times  this 
accident  followed  vesical  suture."  In  one  of  Monod's  cases,  in  a  man^  of  63, 
suture  was  employed  and  a  catheter  left,  a  demeure,  in  the  uretlira.  A  small 
sinus  only  remained  unhealed  in  the  abdominal  incision.  This  was  afterwards 
injected  with  tincture  of  iodine  to  secure  its  closure,  but  fatal  erysipelas  fol- 
lowed. Juillard*  made  an  accidental  rent  five  inches  long  in  the  bladder 
while  attempting  to  separate  adhesions  in  ovariotomy.  He  turned  in  the 
serous  surfaces,  not  transfixing  the  mucous  membrane  with  his  sutures  of 
catgut,  fifteen  in  number,  left  a  catheter  in  the  urethra,  and  obtained  union 
throughout  the  wound.  Duchastelet,  one  of  Giiyon's  pupils,  has  proposed 
to  go  so  far  as  to  open  the  bladder  always  upon  its  peritoneal  surface  for  the 
extraction  of  stone,  in  order  to  get  a  tougher  texture  and  a  serous  surface  to 
act  upon  by  sutures  in  the  effort  toobtaiu  union.  Villeneuve  rather  inclines 
to  join  in  this  pi'oposition  as  a  possible  future  advance  for  the  high  operation. 

tlpon  the  subject  of  preliminary  vesical  distention,  as  a  step  in  the  opera- 
tion, something  must  be  said.  The  idea  is  a  very  old  one.  The  bladder  has 
been  allowed  to  become  distended  by  urine,  the  penis  being  ligated  for  a 
variable,  sometimes  a  very  long,  time  (even  two  days)  before  the  operation. 
Air  has  been  used  as  the  distending  agent,  and  water,  pure  or  containing 
various  substances — boracic  acid,  carbolic  acid,  etc. 

But  the  bladder  has  been  ruptured  by  even  moderate  distention  in  some 
cases.  Monod^  in  one  case  fissured  the  bladder  of  a  patient  of  28  by  inject- 
ing water — the  quantity  unknown — and  the  conclusion  was  reached  in  the 
discussion  at  the  Paris  Surgical  Society  that  it  was  not  safe  to  inject  too 
much  fluid,  the  limit  being  350  grammes,  a  little  more  than  eleven  ounces. 
Petersen  allows  600  grammes  as  the  limit,  200  being  the  least  amount. 
Monod's  patient  recovered  in  spite  of  the  accident,  but  in  a  case  in  which 
Verneuil  ruptured  a  man's  bladder  by  injecting  only  125  grammes  of  water, 

1  stein,  Med.  Record,  March  17,  1883,  p.  286. 

2  Berliner  klinisohe  Wochensclirift,  1881. 

'  Contribution  clinique  h.  I'etude  de  la  cystotomie  sus-pubienne,  aveo  statistique  comprenant 
les  annees  1879-1883.     Strasbourg,  1884. 

4  Bull,  de  la  Soc.  de  Chir.,  5  Decembre,  1681,  p.  758. 

5  Centralblatt  fiir  Gynakologie,  7  Juli,  1883. 

6  Rev.  de  Chirurgie,  No.  4,  10  Mars,  1882,  p.  296. 
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the  result  was  death,  showing  that  prudence  places  the  minimum  amount  to 
be  injected  at  a  safety  point  inside  of  Petersen's  200  grammes. 

Guyon's  contribution  to  the  Petersen-Guyon-Perier  method  is  a  special 
manoeuvre  for  rolling  upwards  the  peritoneum  out  of  harm's  waj'. 

The  high  operation  may  be  executed  with  the  least  possible  apparatus:  a 
sound,  a  knife,  and  the  fingers  may  accomplish  it.  That  the  operation  may 
be  safely  done  with  rude  tools,  is  proved  by  the  well-known  case  of  John 
Doot,  the  smith  of  Amsterdam,  who  cut  himself  above  the  pubis  in  May, 
1651,  with  a  sharp  shoemaker's  knife,  and  delivered  himself  successfully  of 
a  large  stone.  It  has  alwaj's  seemed  to  me  probable  that  this  operation 
must  have  been  upon  a  stone  encysted  above  the  pubis,  j)erhaps  trying  to 
ulcerate  its  own  way  out,  or  possibly  upon  a  stone  situated  in  a  vesical 
hernia  in  the  groin — but  this  is  conjecture  only. 

As  to  drainage  of  the  bladder,  many  methods  have  been  nsed.  At  one 
period  in  the  operation  it  was  one  of  the  regular  steps  to  open  the  urethra 
in  its  membranous  portion,  not  purposely  for  drainage,  but  for  the  passage 
of  instruments  in  the  further  continuance  of  the  operation.  Yet  it  is 
notable  that  in  many  cases  of  a  severe  character  the  perineum  has  been  first 
opened  by  the  lateral  method  in  the  hope  of  extracting  the  foreign  body, 
and,  when  the  operator  has  failed  in  this  direction,  the  bladder  has  been 
opened  above  the  pubis,  and  the  oftending  body  removed,  success  crowning 
the  operation.  May  it  not  have  been  in  these  serious  cases  that  the  perineal 
incision,  instead  of  being  a  disagreeable  complication,  has  been  in  reality 
the  means  of  establishing  eflicient  surgical  drainage  which  has  saved  the 
patient?  Billroth 's  well-known  case  of  myomatous  tumor  in  the  bladder 
was  one  of  this  kind.  Watson's  ease,  referred  to  by  Dulles,  was  another,  and 
a  third  was  a  striking  case  of  extraction  of  a  very  large  stone  from  a  boy  by 
Dr.  Howe,'  of  'Sew  York,  in  which  the  peritoneum  was  opened  and  the  intes- 
tines appeai-ed  in  the  supra-pubic  wound.  There  was,  however,  free  drainage, 
the  perineal  opening  was  ample,  and  the  boy  recovered. 

Undoubtedly  all  cases  cut  both  in  the  perineum  and  at  the  same  time 
above  the  pubis  do  not  recover,  but  it  is  doubtful  if  the  perineal  opening  can 
be  looked  upon  as  a  damaging  complication.  But  there  are  other  methods 
of  draining  the  bladder  more  surgical  than  the  perineal  incision.  The 
plan  of  leaving  a  soft  catheter  in  the  urethra  is  doubtless  not  a  good  one, 
because  its  presence  in  the  sensitive  neck  of  the  bladder  excites  that  organ  to 
attempts  at  contraction,  and  the  catheter  may  slip  or  be  forced  out,  or  may 
become  occluded. 

As  early  as  1750,  Palluci  perforated  the  bas-fond  of  the  bladder,  and  drained 
it  in  this  manner  through  the  perineum.  Descharaps,  in  1796,  perforated 
through  the  bas-fond  into  the  rectum,  and  brought  the  tube  out  through  the 
anus.  McBurney,  of  !N^ew  York,  did  the  same  thing  with  the  "convolvulus" 
catheter  a  few  years  ago,  and  I  have  used  the  same  method  for  successfully 
draining  the  bladder.  But  I  find  in  my  cases  that  the  tube,  be  it  convolvulus 
or  other,  is  apt  to  slip  out. 

The  actual  cautery  has  been  used  as  a  means  of  opening  the  bladder,  as  has 
the  ecraseur,  and  the  operation  has  been  divided  between  two  sittings ;  all 
these  plans  are  designed  to  prevent  infiltration,  but  all  have  been  given  up. 
The  patient  has  been  made  to  assume  and  maintain  different  positions  after 
the  operation,  for  purposes  of  drainage,  but  to  no  purpose.  Thus  even  the 
abdominal  decubitus  has  been  insisted  upon.  It  is  said  that  Trendelenburg 
employs  it. 

Monod  declares  that  the  greatest  danger  after  this  operation  is  from  infil- 

*  Reported  to  the  New  York  Pathological  and  to  the  New  York  Surgical  Societies  in  1883. 
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tration,  and  that  it  is  most  often  due  to  tearing  away  the  cellular  attachments 
of  the  bladder  from  the  pubis.  Evidently  a  clean  incision  without  tearing, 
and  thorough  drainage,  are  the  proper  means  to  employ  to  prevent  infiltration. 

The  following  is  a  description  of  the  Petersen-Guyon-Perier  method  as 
•described  by  Villeneuve: — 

Mode  of  Perform  ing  the  High  Operation.— AW  hair  is  to  be  shaved  from  the 
pubis,  the  parts  are  to  be  washed  in  an  antiseptic  solution  (carbolic  acid  1  in 
20,  or  bichloride  of  mercury  1  in  1000),  and  all  the  details  of  antiseptic  surgery 
are  to  be  carried  out.  Anaesthesia  is  pushed  to  complete  relaxation.  A  silver 
•catheter  with  stopcock  is  introduced.  The  bladder  is  emptied  and  washed 
clean  with  a  four-per-cent.  solution  of  boracic  acid.  When  the  wash  returns 
clean,  the  bladder  is  slowly  distended  with  the  same  solution  and  the  stopcocl^ 
turned ;  meantime  the  penis  has  been  tied  over  the  silver  catheter  with  a 
rubber  tube,  the  tension  of  which  is  maintained  by  a  forcipressure  forceps. 

The  amount  of  fluid  varies  with  the  receptivity  and  the  degree  of  irrita- 
ibility  and  resistance  of  the  bladder.  If  too  much  be  thrown  in,  there  is  danger 
of  rupturing  the  organ,  an  accident  which  has  occurred  in  able  hands  (Monod, 
Cheselden,  V  erneuil).  Two  hundred  grammes  (between  six  and  seven  ounces) 
is  considered  a  moderate  amount,  and  six  hundred  grammes  the  limit.  A 
piston  syringe  is  used,  and  a  guide  to  the  amount  to  be  thrown  in  is  stated  to 
be  the  resistance  offered  by  the  pressure  within  the  bladder  to  the  surgeon's 
hand  as  he  depresses  the  piston — a  degree  of  resistance  to  be  learned  by  ex- 
perience. It  is  undoubtedly  wiser  here  to  err  on  the  side  of  safety.  Guyou 
believes  that  an  irritable  condition  of  the  bladder,  not  tolerating  distention, 
<;ontraindicates  the  operation. 

The  ruliber  ball  (Fig.  1273)  is  next  to  be  greased  and  inserted  into  the 

Fig.  1273. 


Rectal  colpeurynter,  onephalf  natural  size  ;  distended,  and  collapsed  for  introduction. 

rectum.  It  is  an  ordinaiy  colpeurynter — Guyon  insists  that  it  should  be  made 
of  stiff,  thick  rubber,  so  as  to  be  hard  and  tense  when  distended — and  through 
its  tube  from  twelve  to  twenty  ounces  of  warm  .water  are  to  be  injected. 
Six  hundred  grammes  is  said  to  be  about  the  proper  amount,  but  undoubt- 
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edly  this  quantity  must  vary  in  different  cases.    The  distention  of  the  rectum 
brings  the  bladder  plainly  into  view  above  the  pubis. 

An  incision  is  now  made  exactly  in  the  middle  line,  three  or  four  inches- 
long,  stopping  at  the  pubic  symphysis.  The  deep  fascia  is  incised  upon  a 
director  over  the  entire  length  of  the  superficial  cut,  and  the  sulcus  between 
the  recti  muscles  is  sought.  If  the  pyramidales  are  in  the  way,  the  muscular 
fibres  are  to  be  cut  directly  through  in  the  middle  line.  ]^o  tearing  or  pull- 
ing asunder  is  allowable,  such  separation  of  the  elements  of  the  muscle- 
favoring  infiltration.     The  incision  must  be  as  clean  as  possible. 

After  getting  through  the  muscle,  a  yellow  layer  of  fat  is  exposed,  covered 
by  the  transveVsalis  fascia.  This  thin  fascia  is  seized  with  forceps  in  the- 
middle  line,  near  the  lower  angle  of  the  wound,  a  button-hole  incision  is  made,, 
and  the  left  forefinger  is  introduced,  pulp  upwards.  The  forefinger  thus  placed 
now  pushes  upwards  the  yellow  layer  of  fat,  carrying  before  it  the  peritoneal 
cul-de-sac.  This  is  Guyon's  manoeuvre.  He  says  that  by  practising  it  the 
peritoneum  is  never  seen.  The  cellulo-adipose  layer,  between  the  bladder  and 
pubis,  is  not  to  be  disturbed  at  all,  and  no  efibrt  is  made  to  reach  the  neck  of 
the  bladder  low  down  in  front.  Such  unnecessary  burrowing  with  the  finger 
behind  the  bone  invites  infiltration.  The  finger  which  has  pushed  up  the 
fat  and  the  peritoneum  is  maintained  in  position  in  the  upper  angle,  and  serves 
as  a  guide  to  the  point  of  the  bistoury,  which  is  made  to  puncture  the  bladder 
at  this  point,  and  to  continue  the  incision  downwards  in  the  middle  line  from 
one  and  a  quarter  to  one  and  three-quarters  inches,  according  to  the  size  of  the 
calculus.  A  tenaculum,  or  the  old-fashioned  hooked  gorget,  or  any  suitable- 
blunt  hook,  might  be  used  here  to  hold  up  the  upper  angle  of  the  wound  in 
the  bladder.  V  illeneuve  and  Guyon  make  no  mention  of  the  need  of  any 
such  contrivance,  saying  that  the  finger  follows  the  bistoury  into  the  bladder 
and  at  once  finds  the  stone.' 

In  making  the  incision  into  the  distended  bladder,  no  attention  is  to  be  paid 
to  a  plexus  of  prominent  veins  which  are  seen  over  the  front  wall  of  the- 
organ,  and  which  may  lie  directly  in  the  line  of  the  proposed  incision.  It 
tears  the  tissues  to  attempt  to  ligate  them.  They  are  to  be  cleanly  cut  through. 
The  hemorrhage,  sometimes  considerable  at  first,  becomes  arrested  as  the- 
bladder  collapses.  If  no  veins  are  seen,  Petersen's  manoeuvre  may  be  adopted,, 
cutting  slowly  into  the  muscular  layers  of  the  bladder  until  the  raucous  mem- 
brane projects  through  the  lips  of  the  vesical  wound,  then  seizing  the  latter 
and  incising  it. 

The  liquid  having  run  out,  the  next  step  is  to  untie  the  penis  and  remove 
the  catheter.  As  this  is  being  done  the  finger  of  the  surgeon  follows  the 
bistourj'  into  the  bladder,  detects  the  stone  and  places  it  in  a  position  favora- 
ble for  removal.  The  forceps  follow  the  finger,  seize  the  stone,  and  extract 
it  slowly,  and  with  care  not  to  bruise  the  sides  of  the  vesical  incision.  If 
the  latter  be  too  small  it  should  be  enlarged  toward  the  neck  of  the  bladder 
with  a  probe-pointed  bistoury,  as  the  stone  is  held  in  the  forceps.  All  the 
stones  having  been  extracted,  and  any  debris  or  clot  removed,  the  bladder  is 
to  be  carefully  washed  with  the  boracic-acid  solution  and  the  rectal  tampon 
withdrawn. 

Two  large  parallel  tubes  of  soft  red  rubber,  fenestrated  only  at  their  ex- 
tremity, are  now  to  be  introduced  upon  the  finger  to  the  bottom  of  the 
bladder  near  the  vesical  neck.  These  tubes  must  be  long  enough  to  mount 
over  the  pubes  and  enter  a  urinal  placed  in  the  bed  between  the  patient'^ 

'  Since  this  article  has  been  in  type,  I  learn  that  Guyon  now  has  the  lips  of  the  vesical  woun'l 
held  apart  by  loops  of  silk  ligature  inserted  on  either  side.  (Annales  de  Dermatologie  et  de  Syphi- 
ligraphie^  Nov.  1885.) 
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-thighs.  The  tubes  are  united  together  by  silver  wire,  passed  through  their 
walls,  but  not  into  their  cavity,  and  are  attached  superficially  to  the  lips  of 
the  wound  by  a  point  of  superficial  suture  on  either  side. 

The  wound  itself  is  closed  in  its  upper  third,  the  sutures  being  passed 
through  the  skin,  superficial  fascia,  and  borders  of  the  recti  muscles,  with- 
out touching  the  bladder  or  the  peritoneum.  A  few  points  of  superficial 
«uture  are  required,  and  a  Lister  dressing,  or  a  bichloride  or  iodoform  anti- 
septic pad  is  applied,  the  dressing  being  perforated  for  the  passage  of  the 
tubes.  Guyon  says  that  he  has  been  able  to  wash  the  bladder  through  one  of 
these  tubes,  the  flow  returning  through  the  other  without  wetting  the  dressing. 

During  the  period  of  after-t];'eatment  the  dressing  is  removed  two  or  three 
times  and  reapplied.  The  tubes  are  taken  out  at  the  end  of  a  week,  and  in- 
iermittent  catheterization  by  the  urethra  is  then  resorted  to.  Drainage  by 
this  method  is  said  to  be  admirable,  and  the  cure  is  said  to  be  complete  by 
the  twentieth  day. 

Complications. — The  complications  and  accidents  peculiar  to  supi'a-pubic 
lithotomy  are  three:  Rupture  of  the  bladder  during  preliminary  distention, 
infiltration  of  the  wound  from  bad  drainage,  and  wounding  the  peritoneum. 

The  first  two  of  these  complications  have  already  been  sufficiently  con- 
sidered. Wounds  of  the  peritoneum  have  been  recorded  at  the  hands  of 
■excellent  operators  (Douglas,  Thornhill,  Frere  Come,  Souberbielle,  and 
•others).  Among  the  478  cases  collated  by  Dulles  it  occurred  as  a  complica- 
tion 13  times,  but  only  once  with  a  fatal  result.  In  liowe's  case,  to  which  I 
iave  alluded,  the  peritoneum  was  opened  without  any  evil  effect.  Petersen, 
who,  in  1878,  made  14  expei-iments  with  his  method  upon  the  dead  subject, 
never  even  saw  the  peritoneum  during  the  operation,  and  in  the  21  cases  of 
the  Petersen  method  published  in  France,  this  accident  has  not  occurred.  If 
the  peritoneum  should  be  wounded, and  the  bowel  exposed,  a  flat  sponge,  wrung 
out  of  a  warm  antiseptic  solution,  should  be  placed  over  the  upper  angle  of 
the  wound  until  the  operation  is  over,  and  then  the  peritoneal  rent  should  be 
united  by  a  very  fine,  continuous,  catgut  sutui'e,  which  in  its  turn  should  be 
buried  in  the  healthy  tissues  united  above  it  by  deep  sutures  from  without. 

Infiltration  is  usually  fatal,  but  not  necessarily  so.  It  is  to  be  treated  on 
general  surgical  principles.  Souberbielle  only  saw  it  once  in  39  operations, 
a,nd  Dulles  only  mentions  it  7  times  in  his  tables  of  478.  The  cleaner  the 
•cut,  the  less  tearing  of  the  tissues  that  occurs,  and  the  better  the  drainage, 
the  less  is  the  chance  of  infiltration. 

ExTRA-VESiCAL  LiTHOTOMY. — A  calculus  in  a  fistulous  tract  outside  of  the 
bladder,  or  in  a  cystocele  in  the  groin  or  labium,  yields  symptoms  depending 
on  its  size  and  position.  Each  case  becomes  a  special  study  if  removal  is 
•called  for,  and  must  be  met  upon  its  merits.  Cavities  from  which  such  cal- 
culi are  removed  should  be  scraped,  and  the  vesical  or  urethral  orifice  of  the 
tract  should  be  closed,  if  possible.  Extra-vesical  liihotrity  has  been  described 
^is.  a  formal  surgical  pi'ocedure,  but  it  surely  does  not  deserve  the  dignity  of 
iBuch  designation. 


Urinary  Calculus  in  the  Female. 

The  same  causes  which  lead  to  stone  formation  in  the  bladder  of  the  male 
are  equally  active  in  the  female,  but  the  physical  conditions  in  the  latter  are 
less  favorable  to  the  retention  and  growth  of  the  foreign  body  in  the  case  of 
primary  acid  calculus,  because  the  short,  large  urethra  offers  an  easy  exit  for 
the  nucleus,  while  the  absence  of  a  prostate,  the  rarity  of  sacculation,  and 
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fhe  comparative  infrequence  of  serious  vesical  catarrh,  are  sufficient  to 
account  for  the  relative  rarity  of  secondary  phosphatic  stone  in  women. 
Cystocele,  on  the  other  hand — a  condition  quite  analogous  to  sacculation — is- 
not  uncommon  in  the  female. 

Eoreign  bodies  as  a  nucleus  for  stone  play  a  relatively  more  important 
part  in  vs^omen  than  in  men,  for  obvious  reasons.  Gynaecologists  have  no- 
ticed that  large  stones  are  sometimes  found  in  the  female  bladder  shortly 
after  the  surgical  closure  of  a  vesico-vaginal  fistula.  Emmet  says  that  he- 
has  encountei'ed  many  such  cases^  and  that  he  sometimes  has  found  a  small 
portion  of  silver  wire  to  be  the  nucleus  of  such  a  concretion.  My  collection 
contains  one  stoiie  of  this  character,  the  inference  being  obvious  that  the 
operator,  when  closing  the  fistula,  left  a  fragment  of  silver  wire  in  the- 
bladder.  As  a  rule,  in  such  cases,  Emmet'  believes  that  the  phosphatic 
nucleus  of  the  stone  forms  upon  some  denuded  portion  of  the  cut  surface 
which  has  been  carelessly  turned  inward,  and  left  thus  when  the  surgeon  has 
been  adjusting  the  edges  of  the  vesico-vaginal  wound.  Campbell,^  of  Georgia, 
has  taken  the  ground  that  stone  may  often  exist  within  the  bladder  at  th& 
moment  of  operation  for  fistula,  and  escape  the  notice  of  the  surgeon,  being 
held  up  and  out  of  the  way,  concealed  in  the  folds  of  the  bladder,  by  partial 
vesical  contraction,  and  coming  down  into  the  vesical  cavity  after  the  latter 
has  been  formed  by  an  obliteration  of  the  vaginal  fistula. 

The  relative  frequency  of  stone  in  women  is  generally  estimated  at  about 
1  in  20  as  compared  with  the  male.  In  the  Norwich  collection  (Crosse)  669- 
stones  came  from  males,  35  from  females,  or  1  in  19.  Civiale's'  statistics  from- 
the  Hotel-Dieu  show  that,  between  1808  and  1830,  out  of  284  operations  for 
stone,  17  were  upon  females,  a  ratio  of  1  in  16.  Again,  Civiale  shows  that  in 
1104  cases  in  Italy,  the  ratio  of  females  to  males  was  1  in  18,  and  in  Eranc& 
among  2834  operations  1  in  22.  South,*  in  a  table  of  operations  at  St. 
Thomas's  Hospital  from  1822  to  1845,  gives  only  two  as  occurring  in  females 
among  144  cases,  1  in  72.  Coulson*  has  shown  that  out  of  2834  patients,  123 
were  females,  1  in  23.  Prout  gives  the  same  number  in  his  estimate.  Kline 
is  quoted  by  Coulson  as  making  the  proportion  in  the  Moscow  City  Hospital,, 
from  1822  to  1860,  much  lower — 1792  cases,  of  which  4  were  in  females,  1 
in  448. 

The  sym.ptoms  of  stone  in  the  bladder  in  the  female  are  similar  to  those- 
observed  in  the  male^namely,  those  of  cj'stitis  and  vesical  irritation ;  fre- 
quent urination,  often  with  blood;  much  tenesmus  ;  bearing-down,  dragging- 
pains  in  the  lower  belly,  groins,  loins,  and  back,  sometimes  streaming  down, 
the  thighs ;  and,  not  infrequently-,  incontinence  of  urine.  All  these  symp- 
toms are  aggravated  by  exercise,  and  are  subject  to  periods  of  exacerbation. 
The  symptoms  sometimes  simulate  those  of  uterine  disease,  but  physical  ex- 
ploration clears  up  the  doubt. 

E-etention  of  urine  in  the  female  may  be  caused  by  impaction  of  stone  in- 
the  urethra. 

The  diagnosis  of  stone  in  the  female  is  easier  than  in  the  male.  A  finger 
in  the  vagina  greatly  facilitates  the  search,  and  a  short,  curved,  or  straight 
steel  sound  usually  strikes  the  foreign  body  at  once.  In  case  of  grave  doubt, 
where  a  small  stone  is  encysted  or  in  an  out-of-the-way  position,  it  is  en- 
tirely justifiable  to  administer  ether,  and,  dilating  the  urethi'a,  to  explore 
the  whole  of  the  interior  of  the   bladder  with  the  finger.     In  one  case, 

1  Principles  and  Practice  of  Gynaecology,  p.  741.     1879. 

'  Trans.  Am.  Gynaecol.  Soc,  vol.  i.,  1875  ;  and  Emmet,  op.  cit. 

8  Traits  de  I'Affeotion  Calculeuse,  p.  594.     Paris,  1838 

<  Chelius's  Surgery,  vol.  ii.  p.  635. 

s  Lithotrity  and  Lithotomy,  p.  247;  and  op  cit.,  p.  370. 
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Thompson  found  a  stone  so  thoroughly  encysted  as  to  he  practically  imbedded 
in  the  vesical  walls,  which  had  to  be  cut  through  in  order  to  liberate  the 
oifending  body. 

Emmet'  also  describes  a  remarkable  case.  He  detected  a  stone,  found  it 
always  in  the  same  place,  and  made  out  that  it  was  detained  in  the  ureter. 
By  making  backward  pressure  with  a  large  sound  in  the  bladder,  the  stone 
could  always  be  felt  by  the  finger,  introduced  either  into  the  vagina  or  the 
rectum.  Therefore,  with  the  stone  so  held  in  place  by  a  sound,  a  speculum 
was  introduced  into  the  vagina,  and  the  stone  was  cut  down  upon  with  scis- 
sors, the  wound  being  enlarged  toward  the  neck  of  the  bladder.  In  this  way 
the  calculus  was  removed  without  opening  either  the  peritoneum  or  the  vesical 
cavity.  I  have  this  stone  in  my  collection  now.  It  is  about  as  large  as  the 
httle  finger,  1 J  inch  long,  J  inch  in  diameter,  4|  inches  in  the  long  and  1|  inch 
in  the  short  circumference.  Interrupted  sutures  were  applied,  and  the  patient 
did  well. 

From  motives  of  delicacy,  women  often  conceal  the  fact  of  being  afflicted 
with  vesical  maladies,  and  this  may  perhaps  explain  why  so  many  cases  are  on 
record  where  enormous  stones  have  been  passed  spontaneously  by  the  urethra, 
or  have  ulcerated  their  way  through  the  vesico-vaginal  septum.  Coulson  quotes 
Bouque  as  saying  that  out  of  204  collected  cases  of  vesico-vaginal  fistula,  6 
were  due  to  this  cause.  Agnew^  records  a  personal  case  in  which  a  calculus 
as  large  as  a  goose-egg  ulcerated  its  way  into  the  vagina,  and  in  which  the 
opening  closed  spontaneously  without  leaving  a  fistula  behind.  Gross^  refers 
to  CoUot,  Beards,  Baker  Brown,  Aliddleton,  Botti,  Klauder,  Garden,  and 
"Wilks,  as  having  recorded  cases  of  the  spontaneous  discharge  of  stones,  the 
calculi  varying  in  weight  from  two  to  twelve  ounces. 

Tho.  Molineux*  records  the  case  of  one  Mrs.  Margaret  Plunkett,  who  expelled  through 
the  "  urinary  passage,"  without  medical  or  surgical  aid,  a  stone  weighing  §ij  S'j  9j 
gr.  vj,  Troy,  and  having  circumferences  7^',^  X  5|  inches.     Incontinence  followed, 

Anotlier  case  in  the  Transactions  is  that  of  a  "Gentlewoman  of  Wallingford,"  6.3 
years  old,  who  had  taken  from  her  by  her  husband,  without  instruments  and  without 
blood,  a  stone  having  a  length  of  4|  inches,  and  a  compass  of  5^  ;  weight  |iij,  avoirdu- 
pois.    She  recovered  with  incontinence. 

Garden's  case*  is  that  in  which  four  stones  were  passed  by  a  woman,  one  of  them 
5X4  inches  in  circumference.  Coulson*  quotes  from  Tulpius,  that  a  lady  of  89  passed 
spontaneously  by  the  urethra  a  stone  weighing  three  ounces  and  two  drachms.  Guerin' 
records  the  case  of  a  woman  who  passed  in  the  same  manner  a  stone  as  large  as  a  pullet's 
egg,  weighing  nearly  an  ounce.  This  she  did  without  any  surgical  aid,  four  days  be- 
fore confinement. 

Incontinence  of  urine,  generally  permanent,  has  been  found  to  follow  the 
expulsion  of  the  stone  in  these  cases. 

Yelloly*  records  the  case  of  a  woman  from  whose  urethra  there  was  extracted  without 
operation  a  stone  weighing  3  ounces  3|-  drachms,  Troy  ;  3|-  inches  long,  2  broad,  1^ 
thick ;  7|  X  5-|  inches  in  circumference.  Incontinence  followed.  I  have  found  the 
record  of  another  case,  in  a  woman  of  80,  who  passed  a  stone  weighing  40  grammes, 
5  inches  in  circumference.  Incontinence  followed  at  first,  but  after  twenty  days  this 
venerable  dame  could  hold  her  urine  for  more  than  an  hour.  She  had  passed  453  stones 
previously. 

These  instances  go  to  show  that  this  malady  does  not  necessarily  shorten 
life  in  the  female.     Finally,  as  showing  how  large  a  stone  may  be  extracted 

'  Op.  oit.,  p.  754.  2  Op.  cit.,  vol.  11.  p.  693.  »  Urinary  Organs,  p.  300.     1876. 

♦  Philosophical  Transactions,  abridged,  etc.,  4th  ed,,  1731.     Obs.  66,  p.  151. 
«  Ibid.,  Obs.  61,  p.  150.  «  Op.  clt.,  p.  370. 

'  Journal  de  Med.,  Chlr.,  Pharm.,  etc.,  t.  xxxi.  p.  162.     Paris,  1769.   . 
«  Med.-Chir.  Trans.,  vol.  vi.  p.  574.     London,  1819. 
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surgically  without  causing  incontinence,  may  be  instanced  a  case  recorded  b' 
W.  F.  Atlee.' 

The  patient  was  an  old  woman  of  73 ;  the  urethi-a  was  rapidly  dilated,  and  a  har( 
stone  weighing  220  grains,  3^^  X  2/^^  inches  in  circumference,  was  extracted ;  no  in 
cotitinence  of  urine  followed. 

Stone  in  the  female  bladder  may  prove  an  obstacle  to  parturition.  Life 
two  lives  at  once,  have  been  sacrificed  from  this  cause. 

ThrelfalP  records  a  case  where  (he  existence  of  stone  was  not  suspected  before  labo 
commenced,  nor  diagnosticated  until  after  death,  when  the  calculus  was  removed  an( 
found  to  weigh  6  ounces  5  drachms  34  grains,  and  to  be  3f  inches  long,  2^  broad,  2- 
thick.  A  more  fortunate  case,  quoted  by  Poland^  from  Velpeau,  is  one  in  which  a  ston< 
weighing  9^  ounces  was  extracted  from  a  woman  in  the  iourth  month  of  pregnancy  witl 
a  successful  result,  the  woman  going  on  afterwards  to  a  happy  deliverance  at  term. 

Hugenberger's*  collection  of  twenty-three  cases  of  calculus  occurring  during 
pregnancy  is  very  instructive.  In  four  of  these  the  stone  was  removed  during 
the  early  months  of  pregnancy.  In  seven  the  patient  passed  the  stone  spon 
taneously,  often  with  serious  after-effect.  Coulson*  records  a  personal  case  ii 
which  the  stone  had  a  hair-pin  for  a  nucleus.  The  stone  was  raised  above  thi 
pubis,  and  the  labor  continued  favorably.  Two  months  afterwards  the  ston 
was  removed  by  lithotrity  and  the  hair-pin  extracted.  In  Monod's*  cas€ 
vaginal  lithotomy  was  performed  after  labor  had  commenced,  and  the  womai 
was  then  delivered  with  forceps.  Eriehsen'  cites  a  case  in  which  a  larg 
stone  prevented  parturition  and  necessitated  craniotomy.  Craniotomy  wa 
also  resorted  to  in  Threlfall's  case,  already  alluded  to. 

The  obvious  course  to  pursue  when  stone  complicates  pregnancy,  is  to  remov 
the  calculus  at  the  earliest  possible  period.  If  its  existence  is  not  made  ou 
until  labor  sets  in,  the  stone  should,  if  possible,  be  pushed  above  the  brim  c 
the  pelvis,  out  of  the  way  of  the  foetal  head  ;  such  a  course  has  the  sanctioi 
of  high  authority  (Smellie,  Dubois,  and  others).  If  this  cannot  be  done,  th 
offending  body  must  be  removed,  preferably  by  vaginal  cystotomy. 

Treatment  of  Stone  in  the  Female. — Cutting  on  the  stone,  the  latte 
being  seized  by  a  finger  passed  above  it  through  the  vagina  or  (in  a  virgir 
through  the  rectum,  was  the  method  first  advised  by  Celsus,  Rhazes,  Albi; 
casis,  and  sometimes  by  Pare,  practised  with  disastrous  results  by  Frfer 
Jacques,  and  soon  abandoned  as  an  unsurgical  and  deadly  method.  Mar: 
anus  Sanctus,  Collot,  and  others  advocated  urethral  cystotomy.  After  thi 
may  be  mentioned  the  French  vestibular  operation  devised  by  Lisfranc,  whic' 
was  very  rarely  practised,  and  which  has  been  uniformly  condemned  ;  an< 
then  the  various  operations  of  incising  the  urethra,  dilating  the  urethrs 
lithotrity,  vesico-vaginal  lithotomy,  and  the  supra-pubic  section. 

At  the  present  day  but  three  methods  retain  a  position  of  general  approva 
namely,  (1)  dilatation  of  the  urethra  for  small  stones,  (2)  litholapaxy  fo 
larger  ones,  unless  it  is  desired  to  drain. the  bladder  subsequently  in  the  cae 
of  phosphatic  calculi,  when  (3)  vesico-vaginal  lithotomy  is  the  favorite. 

A  few  words  will  suflace  to  dispose  of  the  other  methods,  before  taking  u 
these  three  operations  of  choice.  , 

Urethral  Lithotomy. ^-The  urethra  has  been  cut  below,  above,  laterally 

1  Trans.  Coll.  Phys.  Phila,,  N.  S.,  vol.  iv.  p.  368. 

'  Edinburgh  Med.  and  Surg.  Journ.,  vol.  xxxi.  p.  56.     1829. 

'  Art.  Urinary  Calculi  and  Lithotomy.     Holmes's  System  of  Surgery,  2d  edit.,  vol.  iv.  p.  109' 

*  Volkmann's  Sammlung  klinisoher  Vortrage,  No.  88,  S.  660. 

5  Op.  cit.,  p.  517.  «  Med.  TimesaudGaz.,voL  i.  p.  356.     1858. 

'  Referred  to  by  Coulson  (op.  cit.,  p.  617J. 
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lailaterally,  through  a  part  or  through  its  entire  length,  and  sometimes  into 
"the  neck  of  the  bladder.  Generally  this  method  is  combined  with  dilatation 
•of  the  neck  of  the  bladder,  and  the  wound  is  sutured  afterwards,  a  soft  or 
sometimes  a  Sims's  hard  catheter  being  left  in  the  bladder  for  several  days. 
The  objection  to  this  method  is  that  it  is  wholly  unnecessary.  Any  stone 
that  can  be  taken  out  by  slightly  cutting  the  urethra,  may  be  more  easily 
i-emoved  by  litholapaxy  with  less  dilatation  of  the  urethra.  If  the  calculus 
is  so  large  that  the  urethral  incision  must  extend  into  the  neck  of  the  bladder, 
there  is  great  danger  of  permanent  incontinence,  and  an  incision  through  the 
vesico- vaginal  septum  is  preferable  and  less  likely  to  be  followed  by  a  failure 
•of  the  wound  to  heal,  while  if  vesico-vagiiial  fistula  does  unexpectedly  result, 
its  subsequent  closure  is  a  comparatively  simple  matter. 

The  supra-pubic  operation  in  the  female  is  also  not  often  called  for.  Its 
mortality,  statistically,  is  less  than  in  the  male  subject,  a  little  more  than  12 
per  cent,  as  compared  with  about  30  per  cent.  In  the  case  of  very  large  stones 
and  of  certain  foreign  bodies,  perhaps  in  some  cases  of  encysted  stone,  and 
jtossibly  in  very  young  children  with  small  vaginae,  the  high  operation  might 
be  chosen  with  advantage.  In  such  cases  the  Petersen-Guyon-Perier  opera- 
tion already  described  (page  291)  would  be  applicable,  substituting  a  thin 
rubber  bag  inserted  into  the  bladder  through  the  urethra  (Milliot's  method), 
and  there  inflated,  in  place  of  the  vesical  injection,  and  draining  afterwards 
■by  a  tube  passed  through  the  floor  of  the  bladder  and  out  by  the  vagina, 
instead  of  by  two  tubes  through  the  abdominal  incision,  irrigation  being 
practised  through  a  catheter  passed  at  stated  intervals  through  the  urethra. 
There  remain  to  be  considered  urethral  dilatation,  litholapaxy,  and  vesico- 
vaginal lithotomy. 

Urethral  Dilatation. — Franco  proposed  the  use  of  a  dilator,  but  found  that 
when  the  muscular  fibres  of  the  urethra  were  torn,  permanent  incontinence 
waslikely  to  ensue.  The  introduction  of  anaesthesia  has  made  safe  dilatation 
more  possible,  and  this  method,  as  applied  to  the  extraction  of  small  stones 
less  than  half  an  inch  in  their  smallest  diameter,  is  entirely  suitable  for  use 
at  the  present  day.  Bryant  places  the  limit  of  size  at  which  a  stone  may  be 
safely  exti'acted  by  dilatation,  at  a  circumference  of  two  inches. 

Various  instruments  and  methods  have  been  devised  for  the  purpose  of 
dilating  the  urethral  canal,  some  acting  rapidly,  some  slowly.  Sponge-tents, 
water-pressure,  and  all  means  of  slow  dilatatiou  have  fallen  into  disuse.  At 
present  it  is  customary  to  employ  a  two-bladed  or  three-bladed  forceps  and 
the  fingers,  commencing  with  the  little  finger.  I  have  found  the  most  conve- 
nient instrument  to  be  the  dilator  of  Dolbeau  (page  287).  By  introducing 
the  different  sizes  of  this  dilator,  it  becomes  presently  very  possible  to  intro- 
duce the  finger  without  force,  and  then  with  a  narrow-bladed  forceps  to 
•extract  the  stone.  I  have  n^ver  dilated  the  female  urethra  to  a  size  larger 
than  three-fourths  of  an  inch  in  diameter.  This  I  have  done  a  number  of 
times  for  the  extraction  of  stone  and  for  other  purposes,  and  I  have  not  yet 
met  with  any  case  of  incontinence  of  urine  as  a  result  either  temporary  or 
permanent.  The  method  seems  an  excellent  one  when  the  stone  is  quite  small. 
No  after-treatment  other  than  rest  for  a  few  days,  and  the  administration  of 
a  urinary  diluent,  is  called  for. 

Either  litholapaxy,  or  ordinary  lithotrity,  may  be  employed  in  the  female  with 
great  ease  and  safety.  The  former  is  applicable  to  all  cases  in  which  the  stone 
<;an  be  grasped  and  fractured  by  the  crushmg  instrument.  ISTo  stone  is  too 
small  for  it,  and  it  might  perhaps  be  adopted  with  ad-^antage  even  in  cases 
where  the  stone  was  so  small  that  it  could  be  safely  extracted  through  the 
dilated  urethra.  The  only  cases  unsuited  for  this  operation  are,  where  the 
£tone  is  encysted,  where  the  nucleus  is  some  foreign  body  which  cannot  be 
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safely  removed  by  crushing  and  washing  out  the  fragments,  where  the  stone  is-- 
so  large  that  it  cannot  be  seized,  or  so  hard  that  it  cannot  be  crushed  after 
having  been  caught,  and,  finally,  where  the  bladder  is  very  irritable,  much  in- 
flamed or  ulcerated,  or  contains  a  tumor  as  well  as  a  stone,  and  where  it  is 
deemed  wiser  to  leave  the  organ  totally  at  rest  after  the  operation.  In  such 
cases  vaginal  cystotomy  is  preferable  to  litholapaxy.  Sometimes  in  connec- 
tion witli  stone  there  is  incontinence  of  urine,  and  water  thrown  into  the 
bladder  immediately  returns  through  the  urethra.  In  such  a  case,  if  the  blad- 
der does  not  become  more  passive  under  profound  ansesthesia,  the  operation 
may  still  be  safely  performed  with  a  small  smooth  lithotrite  and  a  straight 
tube  for  washing.  I  have  operated  successfully  upon  female  subjects  at  both 
extremes  of  life,  in  a  child  of  four  years  and  in  an  old  lady  past  sixty. 

The  operative  manoeuvres  are  the  same  as  in  the  male,  but  much  simpler. 
A  finger  in  the  vagina  may  greatly  aid  the  operator.  The  straight  tube 
gives  the  most  eft'ective  return  to  the  washing  bottle,  but  a  curved  tube  may 
be  used.  The  female  urethra  is  so  easily  dilatable  that  a  very  large  tube 
will  pass.  The  after-care  involves  rest,  and  perhaps  vesical  irrigation,  with 
the  administration  of  a  little  anodyne  for  a  few  days. 

Vaginal  Lithotomy. — This  operation  is  at  present  a  favorite  one  for  the 
extraction  of  stone  from  the  female  bladder,  in  those  eases  which  cannot  be 
dealt  with  by  litholapaxy.  The  dependent  opening  can  be  made  amply 
large,  the  bladder  is  drained  through  it  eft'ectively,  tj&e  operation  is  safe  and 
successful.  The  mortality,  according  to  Aveling's'  statistics  collected  in  1864,^ 
isabout  3  per  cent. — 1  out  of  35  cases.  Vidal  had  30  eases  without  a  death,, 
but  he  complained  that  fistula  often  followed.  Agnew^  credits  48  operations 
to  American  surgeons  with  two  deaths.  In  both  these  cases  the  stone  was 
very  large.  Rousset  appears  to  have  been  the  first  to  devise  and  perform  the 
operation  near  the  end  of  the  sixteenth  century.  Fabricius  Hildanus  fol- 
lowed in  the  seventeenth.  Bussiere,  in  1699,  took  out  by  this  method  a 
stone  weighing  five  ounces  and  a  half.  Mery,  in  1700,  described  the  opera- 
tion, and  many  others  followed,  but  th'e  fear  of  permanent  vesico-vaginal; 
fistula  caused  it  to  be  received  with  caution,  and  to  be  absolutely  rejected  by 
many  surgeons.  According  to  Velpeau,  permanent  fistula  remains  in  one 
case  out  of  every  four  operated  upon. 

In  order  to  overcome  this  tendency  to  persistent  fistula,  attempts  have  been 
made  to  effect  immediate  closure  of  the  wound,  and  a  number  of  successes 
have  been  recorded,  so  that  this  method  has  with  many  come  to  be  looked 
upon  as  a  good  one.  This  position  is,  however,  not  accepted  by  American 
gynaecologists  of  the  present  day.  Emmet  says  that  the  vesical  wound  heals 
promptly  after  incision,  if  the  bladder  be  irrigated  and  if  incrustation  of  the 
cut  edges  with  ammonio-magnesian  deposits  be  prevented.  He  takes  the 
ground  that  the  wound  is  liable  to  close  too  promptly  for  the  good  of  the 
bladder,  that  is,  before  the  chronic  inflammation  has  subsided,  and  he  has 
recently  devised  a  means  of  retaining  the  incision  permanently  open  until  it 
is  the  will  of  the  surgeon  to  close  it.  This  means'  is  the  attachment  of  the 
mucous  membrane  of  the  bladder  to  that  of  the  vagina,  along  the  entire 
length  of  the  incision  on  both  sides,  by  points  of  fine  suture.  In  this  way 
healing  becomes  impossible,  and  the  vesico-vaginal  fistula  remains  until  the 
bladder  has  recovered,  after  which  it  is  closed  by  the  usual  method. 

In  speaking  of  this  operation,  Emmet^  gives  to  Sims  the  credit  of  suggest- 
ing the  propriety  of  opening  the  floor  of  the  bladder  in  the  female  for  the 

'  Obstetrical  Transactions,  vol.  v.     1864.  '  Op  cit.,  vol.  ii.  p.  695. 

'  Oral  communication. 

*  Principles  and  Practice  of  Gynsecology,  p.  728.     1879. 


URINARY   CALCULUS   IN   THE   FEMALE.  299 

relief  of  chronic  cystitis.  The  operation  is  performed  with  the  patient  lying- 
in  the  Sims  position  on  the  left  side,  with  the  shoulders  low,  the  hips  ele- 
vated, the  thighs  and  legs  flexed.  The  vagina  is  held  open  by  a  speculum 
in  the  hands  of  an  assistant.  A  sound  with  a  short  curve  is  introduced  into- 
the  urethra  and  turned  backwards,  so  that  its  tip  sharply  depresses  the  floor, 
of  the  bladder  near  its  neck. 

A  tenaculum  is  used  to  steady  the  parts,  and  this  tip  is  cut  down  upon 
boldly,  so  that  the  wound  may  penetrate  the  vaginal  and  the  vesical  wall  at 
the  same  site.  Scissors  are  introduced  into  this  button-hole,  and  an  incision 
is  made  directly  upwards,  an  inch  if  necessary,  or  a  little  more.  Through 
such  an  incision  a  large  stone  may  be  removed.  If  it  prove  too  large,  it 
may  be  crushed  with  some  of  the  powerful  instruments  employed  for  the 
male,  and  the  fragments  removed  separately. 

The  patient  is  next  placed  upon  her  back  with  a  bed-pan  beneath  her. 
The  small  nozzle  of  a  Davidson's  syringe  is  passed  into  the  urethra,  the 
vagina  held  open  with  two  fingers,  and  copious  irrigation  practised  until  all 
fragments,  blood-clot,  etc.,  have  been  removed.  If  the  bladder  is  found 
healthy,  the  wound  is  brought  together  at  once  with  silver  sutures,  and  the 
case  is  treated  exactly  like  one  of  operation  for  vesico- vaginal  fistula.  If  the 
bladder  is  not  healthy,  it  is  irrigated  twice  daily,  and  the  wound  is  kept 
open  by  the  daily  introduction  of  a  sound  separating  its  edges,  or,  as  Emmet 
now  advises  and  practises,  by  attaching  the  vesical  to  the  vaginal  mucous 
membrane  along  the  entire  length  of  the  wound  on  both  sides.  A  silver 
suture,  properly  applied  and  twisted,  will  arrest  any  hemorrhage. 

In  order  to  keep  the  wound  from  closing  too  rapidly.  Fallen  advises  that 
the  incision  should  be  made  with  the  Paquelin  thermo-cautery,  but  Emmet 
does  not  sanction  this  modification. 

Emmet  narrates  a  case  in  which,  by  opening  the  floor  of  the  bladder,  he  was 
on  one  occasion  enabled  to  detect  a  stone  fixed  in  the  mouth  of  one  of  the- 
ureters,  and  to  remove  it  easily  by  means  of  a  narrow  pair  of  curette  forceps^ 


EXPLANATION  OP  PLATE  ILLUSTRATING  THE  APPEARANCI 
OF  SOME  OF  THE  FORMS  OF  URINARY  CALCULUS. 


Fig.  1.  Alternating  calculus;  showing  on  section  multiple  nucleus  of  oxalate  of  lime, 
waving  lines  of  oxalate-of-lime  formation  surrounding  the  nuclei,  ther 
alternating  layers  of  uric  acid,  urate  of  ammonium,  oxalate  of  lime,  and 
phosphates,  succeeding  each  other.     Natural  size. 

From  the  collection  of  Van  Buren  and  Keyes. 

Fig.  2.  Uric-acid  calculus,  natural  size,  showing  on  section  concentric  lamination 
about  the  nucleus  of  uric  acid,  waving  lines  of  oxalate  of  lime,  and  radiate 
structure  of  uric  acid  beyond. 

From  the  collection  of  Van  Buren  and  Keyes. 

Pig.  3.     Mulberry  calculus,  natural  size.     Oxalate  of  lime. 
From  the  collection  of  Van  Buren  and  Keyes. 

Tig.  4.  Kidney-stone  of  xanthic  oxide  now  in  Army  Medical  Museum,  "Washington. 
Described  by  Dr.  G.  L.  Porter,  Bridgeport,  Conn.,  in  the  New  England 
Medical  Monthly,  May,  1882. 

Fig.  5.  Kidney-stone  of  cystine,  in  the  possession  of  Dr.  Eobt.  F.  Weir,  of  New 
York. 

3*168.  6,  7.     Mixed  phosphatic  calculi,   showing  formation  on  foreign  body  (bit  of 
althea   root>  and  excentric  position  of  nucleus.     Both  stones  natural 


From  the  collection  of  Van  Baren  and  Keyes. 
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WM.  H.  KINGSTON,  M.D.,  D.C.L.,  L.E.C.S.E.,  Etc. 

PEOFESSOE  OP  CLINICAL  SURGERY  IN  THE  MONTEEAL  SCHOOL  OP  MEDICIKE  ; 
SCKGEON  TO  THE  HOTEL-DIEU  HOSPITAL,  MOHTEEAL. 


The  operation  for  the  removal  of  stone  in  the  hladder  has  always  heen 
considered  one  of  the  most  dangerous  of  surgical  procedures,  as  it  is  at  the 
same  time  one  of  the  most  ancient.  ITo  surgical  disease  has  given  rise  to 
more  discussion,  none  to  more  controversy ;  and  not  alone  in  modern  times,  for 
Hippocrates  dwells  lengthily  upon  the  disease  and  the  means  of  its  remedy ;. 
and  so  hazardous  was  any  attempt  at  the  removal  of  stone  considered,  that 
those  who  practised  it  were  of  that  migratory  class  which  deemed  it 
inadvisable  to  remain  long  in  one  place,  while  the  Father  of  Medicine  him- 
self considered  the  operation  so  critical,  or  so  unworthy,  or  both,  that  he 
made  his  pupils  solemnly  affirm  that  they  would  never  attempt  it.  If 
history  is  to  be  believed,  there  was  a  seeming  necessity  for  this  affirmation 
in  the  fact  that  Tryphon,  the  usurper,  induced  a  lithotomist  of  the  time  to 
operate,  with  fatal  result,  upon  Antiochus  the  Sixth,  for  a  stone  which  did 
not  exist. 

At  a  later  period,  Celsus  and  the  Alexandrian  school  taught  that  stone 
was  irremediable  in  persons  over  fifteen  years  of  age.  Then,  as  men  grew 
bolder,  age  was  less  considered,  but  the  season  of  the  year  became  important, 
and  operations  for  stone  were  performed  only  in  spring  time.  At  that  season 
the  subjects  of  vesical  calculus  were  gathered  into  certain  localities,  where 
the  peripatetic  lithotomist  would  visit  them  ;  and,  as  a  certain  proportion  of 
them  would  die,  the  operator  found  it  convenient  to  be  soon  at  a.  safe  dis- 
tance from  the  scene  of  his  triumphs  and  of  his  disasters,  well  knowing  that 
no  amount  or  degree  of  the  former  could  render  his  presence  safe  near  the 
scene  of  the  latter.  And  thus  the  operation  continued  to  fluctuate  in  favor 
till  near  our  own  day,  when  the  operation  for  stone  was  admitted  to  be  one 
of  the  most  brilliant  and  useful  in  surgery. 

During  all  these  centuries  but  three  principal  methods  were  practised  to 
open  the  bladder,  and  to  reach  and  remove  the  stone:  1,  by  the  hypogas- 
trium  ;  2,  by  the  perineum ;  and  3,  by  the  rectum.  And  one  alone,  the  second, 
while  it  was  the  oldest,  continued  to  be  that  which  received  the  most  general 
approval.  These  various  methods,  however,  are  here  only  mentioned,  as  a 
consideration  of  them  does  not  enter  into  the  purpose  of  this  article. 

The  circumstances  under  which  vesical  calculi  are  formed,  and  the  symp- 
toms which  they  produce,  have  been  fully  considered  in  the  preceding  article,' 
and  I  shall  therefore  proceed  at  once  to  consider  the  mode  of  exploring  a 
bladder  which  is  suspected  to  contain  stone,  in  order  to  determine  whether 

1  See  pages  149,  184,  supra. 
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or  not  a  calculus  is  really  present,  and,  if  so,  whether  the  case  is  one  fitted 
for  the  operation  of  lithotrity. 

Instruments  foe  Explokation. — Considerable  advances  have  of  late  years 
been  made  in  the  construction  of  instruments  for  exploration.  It  may  be 
said:  1,  That  the  instruments  must  be  metallic — either  silver,  platinum, 
steel,  or  copper;  I  much  prefer  steel..  It  is  of  small  moment  whether  they 
are  solid  or  hollow — some  prefer  one,  some  the  other — but  it  is  of  much 
moment  tbey  should  not  be  perforated  with  eyelets,  nor  furnished  with 
stylets.  If  catheters  alone  are  available,  they  should  be  deprived  of  their 
stylets  as  soon  as  they  enter  the  bladder,  when  the  urine  must  be  retained 
by  the  thumb  or  index  finger  placed  over  the  end.  2.  Of  still  greater 
moment  is  the  shape  of  the  instrument.  It  should  have  a  short,  abrupt 
curve.      One  of  the  shape  delineated  in  Fig.  1274  is  the  best  suited  for 

Fig.  1274. 


Sound  for  exploriog  bladder. 

general  purposes.  It  diflfers  from  Van  Buren's  in  being  of  uniform  size 
throughout,  and  from  Benique's  in  not  being  bellied  backwards  at  the  curve — 
both  these  instruments  appearing  to  me  objectionable.  The  surgeon  should 
also  be  provided  with  similar  instruments  of  a  longer  curve — like  that  of  the 
ordinary  catheter — and  corresponding  to  the  usual  curve  of  the  urethra. 
Although  this  is  different  in  different  persons,  the  curve  long  since  adopted 
by  Pare,  afterwards  by  Heurteloup,  and  more  recently  still  by  Thompson,  is 
that  which  would  seem  to  be  most  generally  approved  in  America,  namely,  a 
curve  equal  to  one-fourth  the  circumference  of  a  circle  three  and  a  third  inches 
in  diameter.  Usually',  the  stone  is  most  easily  detected  with  the  sharp-curved 
instrument,  but  in  some  situations  the  longer  curve  is  serviceable.  3.  The 
size  of  the  sound  should  be  much  under  the  calibre  of  the  urethra  to  be 
examined — not  so  small  as  to  permit  the  urine  to  flow  away  too  rapidly, 
yet  not  so  large  as  to  interfere  in  any  degree  with  the  easy  manipulation  of 
the  instrument  when  in  the  bladder.' 

Endoscope. — In  cases  of  suspected  stone.  Cruise's  endoscope  has  been 
repeatedly  used,  but  with  what  advantage  I  have  yet  to  learn.  I  have,  after 
a  fair  trial  commenced  in  1867,  discontinued  its  use,  and  I  can  conceive  of  no 
case  in  which  more  reliable  information  cannot  be  obtained  with  other  means 
of  diagnosis.  In  my  hands  it  has  signally  failed  to  fulfil  the  expectations  which 
I  had  formed  regai'ding  it.     Whatever  value  it  possesses  in  detecting  inflamed 

•  I  have  liitherto  failed  to  recognize  that  relationship  between  the  size  of  the  urethra  and  the 
circumference  of  the  flaccid  penis  which  is  described  by  Dr.  Otis,  and  have  not  infrequently 
resorted  to  what  Mr.  Berkeley  Hill  claims  as  "the  only  exact  mode  of  learning  the  size  of  a 
given  urethra,"  the  use  of  the  urethrometer  ;  I  have,  on  the  other  hand,  often  had  occasion  to 
notice  the  frequent  absence  of  the  relationship  referred  to,  and  especially  since  the  adoption  of 
Bigelow's  method  has  led  me  to  use  catheters  of  the  largest  size.  It  will,  I  think,  be  found  that 
Dr.  Otls's  rule  will  not  be  feund  applicable  in  Canada,  especially  among, French  Canadians. 
This  was  well  marked  in  two  oases  in  which,  a  few  years  since,  I  operated  in  presence  of  Mr. 
Reginald  Harrison,  then  in  Montreal,  when  a  small  urethra  was  met  with  in  a  youth  of  large 
proportions,  and  a  large  urethra  in  another  of  very  moderate  proportions.  Much  more  readily 
"do  I  admit  another  statement  of  Dr.  Otis,  germane  to  this  question,  to  wit,  that  we  must  recognize 
and  respect  a  distinct  individuality  in  each  case,  as  regards  the  size  of  the  normal  urethra, 
irrespective  of  standards,  or  even  of  physical  dimensions. 
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or  ulcerated  spots  on  the  lining  membrane  of  the  urethra  or  bladder,  it  has 
none  in  searching  for  stone ;  and  no  practical  surgeon  should  waste  his  time 
in  using  it  for  the  latter  purpose  when  he  can  more  readily  touch  than  see 
the  calculus.  As  much  and  as  little  may  be  said  of  the  electric  lamp,  which, 
however,  may  some  day  aid  materially  in  throwing  light  where  much  is 
sometimes  needed  ;  and  the  interior  of  the  abdomen  being  rendered  diapha- 
nous, an  opaque  body,  such  as  a  calculus,  may  yet  be  found  to  cast  or  receive 
a  shadow.  This  was  suggested  to  my  mind  at  the  meeting  of  the  Interna- 
tional Medical  Congress  in  Paris,  seventeen  years  ago,  but  thus  far  no  advan- 
tage has  resulted  as  regards  the  detection  of  stone. 

Exploration  of  the  Bladder. — It  is  advisable  that  this  should  be  done,  if 
convenient,  when  the  bladder  is  more  or  less  full.  But  this  is  a  precaution 
of  less  moment  than  is  often  believed  by  those  who  labor  under  the  erroneous 
impression  that  the  bladder  is  always  in  a  state  of  contraction  upon  its  con- 
tents. It  is  true  that  an  exploration  of  all  parts  of  the  organ  is  not  as  easily 
made  when  the  bladder  is  empty  ;  yet,  as  a  stone  is  usually  met  with  soon  after 
•entering  the  bladder,  its  presence  can  generally  be  at  once  made  evident. 
If,  however,  a  stone  be  not  at  once  detected,  a  more  thorough  examination 
should  be  deferred  till  the  bladder  is  partly  filled.  I  say  imrtly  filled  ad- 
visedly, for  examination  of  a  fall  bladder  is  often  more  painful  than  is 
that  of  one  but  partially  filled.  The  injection  of  tepid  water,  or  of  any 
other  fluid  into  the  bladder,  as  a  preliminary  to  sounding,  is  an  objection- 
able procedure,  and  for  reasons  which  will  be  stated  hereafter.  If  the  sur- 
geon is  right-handed,  let  him  hold  the  sound  in  his  right  hand  ;  if  left- 
handed,  he  should  use  his  left  hand;  if  ambidextrous,  one  or  the  other 
hand ;  but  let  him  not  change  hands  during  the  introduction  of  the  instru- 
ment. This  cannot  be  done  without  more  or  less  losing  of  ground,  and  with- 
out more  or  less  disturbance  of  the  instrument.  The  left  hand  should  merely 
steady  the  penis  till  the  point  of  the  instrument  has  entered  the  urethra,  after- 
which  there  is  no  use  for  it  till  the  prostate  is  reached,  and  not  even  then 
in  children  or  young  adults.  The  practice  of  pushing  the  instrument  with  one 
hand,  and  drawing  the  penis  with  the  other,  is  not  to  be  recommended.  It 
is  no  doubt  very  desirable  that  one  should  possess  a  thorough  knowledge  of 
the  anatomy  of  the  urethra  and  of  the  curves  which  it  makes  in  diflerent 
parts  of  the  canal,  but  the  best  knowledge  is  that  acquired  gradually  by  the 
practice  of  introducing  the  catheter  into  urethrse  of  various  dimensions  and 
of  different  curves.  By  one  possessing  such  experience,  any  arbitrary  rules 
founded  upon  observation  in  the  dissecting-room  are  often  found  to  be  faulty. 
The  tour  de  maitre  is  veiy  brilliant,  but  whether  the  instrument  is  introduced 
with  handle  downwards  or  upwards  is  really  of  small  moment.  What  is  of 
great  mbment,  however,  is  the  sloio  introduction  of  the  instrument — even  where 
no  difficulty  would  be  experienced  in  introducing  it  rapidly.  The  instrument 
should  also  be  removed  slowly — a  matter  very  strongly  and  very  wisely  in- 
sisted upon  by  Dr.  Gouley — yet  not  generally  attended  to.  When  the  sound 
is  within  the  bladder,  its  convex  portion — the  handle  being  elevated — may  at 
once  be  felt  to  strike  against  the  stone  as  it  lies  behind  the  prostate  and  near 
the  neck  of  the  bladder.  If  not,  the  point  should  be  turned  to  right  and  left, 
then  forwards  and  upwards ;  and  if  not  in  this  situation  the  stone  will  not 
uncommonly  be  felt  as  the  instrument  is  being  drawn  back  towards  its  first 
position.  If  still  not  found,  the  sound  may  be  turned  with  its -point  back- 
wards in  the  median  line,  and  then  to  the  right  and  left. 

If  felt  immediately  after  entering  the  bladder,  and  if  felt  in  whatever 
direction  the  sound  is  turned,  it  is  reasonable  to  conclude  that  the  stone  is  a 
large  one.     If  felt  sometimes  on  one  side,  sometimes  on  the  other,  and  if  easily 
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displaced,  its  small  volume  may  be  conjectured.  Its  free  or  encysted  condi- 
tion may  be  inferred  from  the  ease  or  difficulty  with  which,  when  once 
touched,  it  can  be  touched  again.  If  soft  and  friable,  the  sound  elicited  by 
striking  against  the  .stone  may  be  dull  and  muffled ;  if  the  "  click"  be  a 
sharp  one,  it  is  usual  to  conjecture  that  the  stone  is  hard.  If,  on  touching 
it,  the  instrument  can  be  sent  in  every  other  direction  without  feeling  others^ 
it  is  likely  that  the  stone  is  single. 

It  is  often  found  that  a  change  in  the  position  of  the  patient  will  facilitate 
the  detection  of  stone.  By  some  an  examination  in  the  erect  posture  is  sub- 
mitted to  more  readily  than  if  lying  down.  It  looks  less  formidable.  It 
is  the  one  I  usually  begin  with,  and,  if  unsatisfactory,  the  patient  can  be  easily 
induced  to  assume  a  reclining  position,  or,  if  necessary,  both  in  succession. 
On  one  occasion  when  I  suspected  stone,  an  examination  in  either  posture 
was  fruitless,  and  it  was  only  when  the  patient  bent  forward  in  a  kneeling 
position  that  the  calculus  could  be  felt.  When  a  patient  is  examined  in  the 
standing  posture  a  running  conversation  should  be  kept  up  to  divert  his 
attention,  and  also  to  give  early  intimation  of  dizziness,  faintness,  or  sickness. 
But  no  patient  should  be  allowed  to  pass  an  instrument  for  himself  when  in 
the  erect  position.'  Sometimes,  when  all  these  methods  fail  with  a  full  blad- 
der, they  may  be  successful  with  an  empty  or  partially  empty  one.  As  the 
urine  escapes,  the  instrument  being  just  within  the  bladder,  the  calculus  is 
drawn  in  against  it  when  washed  towards  the  urethra.  When  ordinary 
sounding  fails  to  detect  stone,  it  has  been  recommended  to  apply  the  stetho- 
scope above  the  pubes  while  the  bladder  is  being  explored,  when  calculi  of 
small  size  may  be  heard  when  they  are  too  small  to  be  felt.  Another  plan 
is  to  apply  a  sounding-board  at  the  end  of  the  instrument  itself.  In  explor- 
ing for  stone,  however,  the  finger  is  more  delicate  than  the  ear,  and  the  appre- 
ciation it  makes  of  a  calculus  is  more  reliable. 

Some  years  ago  Professor  Andrews,  of  Chicago,  exhibited  to  the  Illinois 
■  State  Medical  Society  a  stone-searcher,  which  utilized  both  the  sense  of 
hearing  and  that  of  touch.  The  instrument  which  he  used  consisted  of  a 
tube,  hollow  or  solid,  which  was  attached  to  an  ordinary  Thompson's  searcher,, 
and  the  free  end,  mounted  with  an  ear-piece,  was  placed  in  the  surgeon's  ear. 
The  suggestion  is  an  ingenious  one,  but  I  doubt  if  the  educated  and  sensitive 
sense  of  touch  is  much  aided  by  this  contrivance.  Sand  or  grit  which  can 
be  heard,  may  also  be  felt. 

But  these  methods,  although  usually  successful,  are  sufficiently  often 
unsuccessful  to  make  it  our  duty  not  to  pronounce  too  emphatically  against 
the  existence  of  stone  after  one  or  two,  or  even  several  examinations,  when 
the  symptoms  point  in  that  direction.  Sometimes  the  calculus  is  small  and 
eludes  detection ;  sometimes  it  lies  securely  imbedded  in  a  pcJuch ;  some- 
times the  bladder  is  so  dilated  as  to  present  the  appearance  of  a  second  viscus  ;. 
sometimes  the  stone  lies  in  a  kind  of  cul-de-sac  of  its  own ;  sometimes,  and 
especially  in  old  men,  the  stone  lies  below  an  enlarged  prostate ;  and  some- 
times it  eludes  detection  for  a  time,  and,  when  found,  can  be  touched  again 
at  pleasure. 

Desire  Bayard,  aged  22,  and  presenting  all  the  signs  of  calculus,  was  admitted 
to  the  Hotel-Dieu  Hospital.  On  introducing  a  sound  the  calculus  was  at  once  felt. 
Next  day  the  patient  was  placed  upon  the  operating  table,  and  chloroform  was  admin- 
istered preparatory  to  operating.  The  sound  was  again  introduced,  but  a  long  and 
careful  examination  failed  to  establish  the  presence  of  stone.     The  patient  was  after- 

'  The  members  of  the  profession  in  Montreal  will  remember  the  sad  result  to  one  of  the  most 
distinguished  of  their  body,  in  the  prime  of  life,  of  an  attempt  of  tlie  kind.  Before  the  metaUic 
instrument  had  reached  the  bladder,  he  fainted  and  fell  forwards  upon  it.  Severe  injury  of  the 
urethra  was  caused,  with  extravasation  of  urine,  gangrene,  and  death. 
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■wards  brought  into  the  operating  theatre  several  times,  and  examined  by  myself,  and 
also  by  the  late  Dr.  Munro,  the  senior  surgeon,  whose  surgical  experience  was  perhaps 
not  exceeded  on  this  continent.  We  examined  the  patient  when  sitting,  standing,  and 
lying,  and  when  prone  and  supine,  with  instruments  of  every  degree  of  curvature,  but 
the  desired  "  click"  was  neither  heard  nor  felt.  Three  weeks  elapsed  in  this  way 
when,  examining  him  in  bed,  1  caused  him  to  kneel  and  bend  forward  upon  his  hands, 
when  the  characteristic  click  was  elicited.  The  stone  was  lying  below,  and  in  front  of 
the  prostate.  I  turned  it  back  with  the  short  curved  sound,  and  with  Civiale's  lithotrite 
seized  it,  and  in  six  sittings  reduced  it  to  fragments.  The  stone  was  of  uric  acid,  and 
the  debris  weighed  more  than  an  ounce  and  a  half. 

Sometimes  an  interposed  membrane  efFectnally  prevents  the  recognition  of 
stone.  Scattered  through  the  literature  of  the  subject  the  details  of  numer- 
ous such  cases  are  met  with.  When,  however,  many  pouches  are  said  to 
have  existed  in  the  same  patient,  each  one  hiding  a  stone  and  no  part  of  the 
surface  of  the  calculus  being  uncovered,  I  am  inclined  to  think  that  possibly 
the  instrument  used  may  not  have  possessed  the  proper  curve. 

If,  on  the  one  hand,  calculi  may  sometimes  exist  in  the  bladder  and  yet 
defy  detection,  there  are,  on  the  other  hand,  certain  conditions  of  the  urinary 
apparatus  which  give  rise  to  the  belief  that  calculi  are  present  when  they 
are  not.  There  is  scarcely  a  surgeon  who  has  not  felt  the  instrument  striking 
against  what  he  has  erroneously  considered  to  be  a  stone  ;  and  numerous  have 
been  the  operations  for  the  removal  of  stone  where  no  stone  existed.  I  shall 
mention  these  sources  of  error  in  the  order  of  their  frequence:  (1)  an  uneven, 
irregular  condition  of  the  lining  membrane  of  the  bladder ;  (2)  the  folding 
of  that  membrane ;  (3)  its  roughened  condition,  as  if  sanded ;  (4)  without 
any  morbid  condition  of  the  bladder,  the  sudden  jolting  movement  often 
experienced  in  turning  the  point  of  the  sound  quickly  from  the  middle  line 
to  either  right  or  left ;  (5)  polypoid,  fibrous,  or  scirrhous  masses,  attached  or 
free  in  any  part  of  the  bladder ;  (6)  bony  or  other  tumors  of  the  pubis,  sac- 
rum, or  ischium  ;  (7)  the  striking  of  the  handle  of  the  instrument  against 
a  button  on  the  patient's  or  surgeon's  clothing ;  (8)  indurated  feces  in  the 
rectum ;  and  (9)  in  females,  a  misplaced  uterus  or  ovary.  These,  and  other 
sources  of  error,  are  sufficiently  numerous  to  make  it  desirable  not  to  be 
satisfied  with  once  striking  the  calculus.  A  second  and  a  third  touch  are 
advisable. 

A  distinguished  Canadian  surgeon,  now  dead,  once  fancied  that  he  detected  stone  in 
the  bladder  of  a  young  child  who  presented  the  usual  signs  of  calculus.  Lithotomy  was 
decided  upon.  Of  those  present  at  the  operation  a  select  few /eft  tlie  click  ;  the  others 
politely  heard  it ;  but  when  the  bladder  was  cut  into  no  stone  was  found.  Fortunately 
for  the  surgeon,  the  child's  condition  was  improved  by  the  operation,  and  nothino-  dis- 
agreeable grew  out  of  it. 

Brodie,  Cloquet,  Houstel,  Velpeau,  and  many  others  in  Europe  have  related 
somewhat  similar  experiences. 

Not  only  must  the  presence  of  a  calculus  be  clearly  made  out,  but  its  size 
form,  density,  position,  etc.,  must  also  be  determined,  and  whether  it  is  free  or 
encysted.  These  are  matters  of  interest  to  the  lithotomist,  who  cuts  for  all 
calculi,  hard  and  soft,  large  and  small,  encysted  and  free;  but  to  the  litho- 
tritist,  who  selects  his  cases,  they  are  of  much  greater  moment.  If  the 
stone  is  not  easily  found,  and  if  it  is  not  easily  refound ;  if,  moreover,  it 
moves  on  the  slightest  contact  with  the  instrument,  it  is  reasonable  to  infer 
that  it  is  a  small  one,  and  that  it  is  free.  But  if  we  meet  it  in  all  directions, 
and  if  the  sound  strikes  it  in  some  way  in  all  positions  as  we  enter  the  blad- 
der, we  have  reason  to  conclude  that  the  stone  is  large.  Its  approximate 
size  may  be  determined  by  the  sound  alone,  made  to  travel  in  all  directions 
VOL.  VI.— 20 
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over  its  surface ;  but  its  exact  volume  can  only  be  made  out  by  measuremen' 
and  the  lithotrite  is  perhaps  the  most  convenient  instrument  for  the  purpos< 

The  density  of  a  stone  may  be  approximately  established  by  the  sense  c 
touch,  and  by  the  sound  elicited  when  it  is  struck — the  soft,  friable  stone  usi 
ally  giving  out  a  comparatively  dull  sound,  and  the  hard  stone  a  sharp  sounc 
But  operators  would  fall  into  frequent  error  were  they  guided  solely  bj^  the  sens 
of  touch  or  of  hearing  in  deciding  upon  the  density  or  hardness  of  a  calculus 
I  have  more  than  once  elicited  a  very  sharp,  ringing  sound  from  a  soft  stone 
and  a  dull  sound  from  a  hard  one.  The  clearness  of  sound  not  unfrequentl. 
depends  upon  the  slight  extent  of  contact  of  the  calculus  with  the  surface  of  th 
mucous  membrane  of  the  bladder ;  and  the  dulness  upon  the  more  extensiv 
contact  whereby  the  bladder  partially  envelojjs  it  and  muffles  the  sounc 
Clearness  or  dulness  often  depends  upon  the  ease  and  quickness  with  whia 
the  stone  can  be  struck.  With  an  instrument  which  completely  fills  the  un 
thra,  and  which  has  its  movements  somewhat  impeded  in  consequence,  th 
sound  will  not  be  as  clear  as  when  the  stone  is  struck  quickly,  sharply 
lightly,  and  with  freedom,  by  an  instrument  not  so  held.  Moreover,  the  not 
elicited  may  be  dull  or  clear  according  to  the  part  of  the  instrument  wit 
which  the  stone  is  struck :  when  with  the  point,  the  sound  is  clearer  whe 
struck  laterally  than  when  directly ;  and  laterally  or  directly,  the  sound  i 
clearer  than  when  struck  by  the  instrument  at  a  distance  from  the  point.  In 
word,  it  must  be  borne  in  mind  that  the  sound  produced  by  striking  the  ston 
is  not  solely  dependent  upon  its  size,  hardness,  or  density,  but  is  much  mod 
fied  b}''  the  condition  of  the  containing  viscus  and  the  canal  which  leads  to  i 
the  instrument  which  impinges  on  it,  and  the  hand  by  which  this  is  helc 
Indeed,  the  sound  elicited  is  as  different  in  the  hands  of  difterent  persons  a 
would  be  the  sound  elicited  from  the  same  thorax,  with  the  same  hamme 
and  pleximeter,  in  the  hands  of  a  Piorry  and  of  an  untrained  student. 

The  question  of  number  may  be  approximately  settled  by  the  same  instri 
ment  which  establishes  the  question  of  size  or  density.  If  the  instrumer 
strike  a  calculus  on  one  side,  and  can  then  dip  down  and  move  about  in  a 
directions  without  striking  another,  it  is  reasonable  to  conclude  that  the  stori 
is  single.  If,  however,  the  instrument  can  be  made  to  strike  in  several  dire( 
tions,  first  on  one  side  and  then  on  another,  and  can  then  dip  down,  and,  a 
it  were,  elicit  a  separate  click,  first  on  one  side  and  then  on  another,  it  1 
reasonable  to  conclude  that  the  stone  is  not  single. 

But  this  is  not  alwaj's  reliable,  and  I  am  now  in  the  habit  of  trusting  t 
the  lithotrite  alone  to  elucidate  the  question  of  one  or  more.  With  a  calcuk 
firmly  within  the  jaws  of  the  instrument,  the  lithotrite  is  made  to  grope  fc 
other  calculi,  and  to  elicit  sounds  that  could  not  be  caused  by  the  imprisone 
stone.  In  this  way  the  presence  of  at  least  a  second  calculus  can  be  estal 
lished ;  but  more  numerous  ones  are  not  so  unmistakably  made  out.  W 
may  conjecture  their  presence,  however,  if  the  instrument  seems  to  met 
with  numerous  bodies  in  all  directions,  displace  them  easily,  and  dip  down  i 
all  directions  and  still  displace.  But  it  is  not  safe  to  conjecture  the  numbe 
by  using  either  the  sound  or  the  lithotrite.  Twelve  years  ago  I  examined  a 
old  man  with  the  sound  and  made  out  the  existence  of  separate  calculi,  but  ho^ 
many  I  could  not  tell,  though  I  suspected  only  three  or  four.  I  urged  the  us 
of  the  lithotrite,  but  he  elected  the  knife.  I  did  not  regret  his  choice,  as  ■ 
enabled  me  to  remove  and  save  twenty-five  stones  of  almost  uniform  siz 
and  shape,  each  about  the  size  of  a  hazel-nut.  The  number  of  calculi  in  tbi 
instance  could  not  be  approximately  conjectured  before  the  operation. 

But  a  circumstance  of  greater  moment  than  the  number  of  calculi,  as  it  ofte 
decides  the  choice  of  operation,  is  their  free  or  encysted  position  within  tti 
bladder.     It  would  seem  a  priori  easy  to  say  when  a,  calculus  is  free,  au( 
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-when  encysted,  to  determine  the  extent  to  which  it  is  encircled.  But  in 
practice  this  is  often  found  to  be  difficult.  The  sound  may  appear  to  move 
the  calculus  in  all  directions,  but  it  may  be  the  bladder  which  moves ;  or 
the  calculus  may  appear  immovable  when  it  is  entirely  free,  but  within  a 
contracted  organ.  The  sound  may  be  made  to  move  around  the  calculus 
with  great  difficulty,  yet  the  calculus  may  be  free,  for  a  large  stone  in  a  dis- 
eased and  thickened  bladder  is  not  easily  defined;  and,  on  the  other  hand,  the 
sound  may  be  made  to  move  around  the  calculus  with  much  freedom  though 
it  be  adherent.  In  1872  I  operated  by  lithotomy  upon  a  boy  from  St.  Ours. 
The  stone  was  at  once  detected,  and  the  sound  moved  around  it  freely,  but 
more  than  half  the  calculus  was  deeply  imbedded  in  the  left  ui'eter,  from 
which,  however,  it  was  easily  withdrawn.  Sometimes  the  stone  is  more  or 
less  hidden  in  a  pouch  of  the  bladder  from  which  it  cannot  be  removed. 

P.  Derome,  aged  72,  had  been  for  many  years  the  subject  of  the  usual  symptoms  of 
stone  in  the  bladder.  On  examination,  I  found  a  calculus  of  about  1^  inclies  in  diameter 
lying  at  the  back  part  of  the  organ,  behind  the  prostate.  I  used,  the  lithotrite,  and 
had  no  difficulty  in  reducing  a  considerable  portion  of  the  stone  to  powder.  Short 
sittings,  and  not  too  frequent,  were  then  in  order.  Ten  days  afterwards  I  again  used 
the  lithotrite,  but  was  able  to  remove  but  a  trifling  quantity.  I  then  suggested  lithot- 
omy, but  to  this  tlie  patient  was  reluctant  to  submit.  He  died,  and  a  post-mortem 
examination,  at  which  Mr.  (now  Dr.)  Roddick  assisted,  showed  a  calculus,  its  free 
convexity  broken  away  by  the  lithotrite,  and  reduced  apparently  to  about  two-thirds 
of  its  original  volume,  deeply  imbedded  in  the  posterior  wall  of  the  bladder. 

It  is  not  always  easy,  when  sounding  for  stone,  to  distinguish  between  the 
surface  of  the  mucous  membrane  of  the  bladder  and  the  surface  of  the  pouch 
in  which  the  stone  is  imbedded,  and  especially  when  the  stone  is  large,  and 
the  bladder  rugous  or  diminished  in  capacity.  But  these  sacs  or  pouches  in 
the  bladder,  containing  calculi,  are  fortunately  of  rare  occurrence. 

When  the  presence  of  a  calculus  is  clearly  made  out,  and  its  size,  form, 
•quality,  and  situation  determined,  means  for  its  removal  are  to  be  considered, 
for  the  number  of  persons  reported  as  cured  without  operation — either  spon- 
taneously, or  by  galvanism,  electricity,  or  injections,  even  when  conducted 
in  that  ingenious  manner  styled  litholysis,'  when  the  stone  is  large,  or  by 
the  use  of  mineral  waters  by  the  mouth,  bladder,  rectum,  or  skin,  in  cases 
•of  smaller  calculi^ — is  too  small  to  justify  the  postponement  of  operative 
measures.  Some  persons,  it  is  true,  have  been  cured  without  operation. 
The  calculi,  when  small,  have  passed  by  the  urethra ;  but  generally  this 
spontaneous  passage  occurs  soon  after  they  have  reached  the  bladder,  and 
before  they  have  attained  the  size  of  a  grain  of  wheat  or  maize.  Calculi  have 
been  known  to  find  their  exit  by  ulceration  through  the  perineum  and  the 
•rectum;  but  the  faint  hope  of  such  a  termination  should  induce  no  sane 

■  Proposed,  biit,  as  far  as  I  know,  never  practically  adopted,  by  the  late  Dr.  John  Duncan,  and 
published  in  the  Edinburgh  Medical  Journal :  the  calculus  was  to  be  encased,  while  in  the  bladder, 
"in  a  thin  pouch  of  highly  vulcanized  India-rubber,  introduced  by  a  suitable  contrivance  ;  and  with 
the  interior  of  this  pouch,  containing  the  stone,  free  communication  was  to  be  had  through  the 
urethra  by  means  of  two  small  rubber-tubes,  through  one  of  which  the  operator  could,  at  will, 
inject  any  stated  quantity  or  kind  of  solvent  which  he  might  require  for  dealing  with  any  par- 
ticular formation,  the  remaining  tube  being  for  the  exit  of  the  disintegrated  stone  in  solution. 

'  The  curious  in  this  matter  are  referred  to  the  works  of  Ambroise  Par6  for  a  number  of  pre- 
scriptions in  vogue  at  the  time,  and  which  received  that  writer's  approbation,  for  the  cure  of 
stone  without  operation.  They  are,  if  nothing  more,  illustrations  of  the  polypharmacy  of  the 
period,  and  comprise:  "Syrop;"  "Bouillon;"  "  Poudre  singulifere  ;"  "Clystfere;"  "Autre 
clystfere  pour  appaiser  la  douleur;"  "  Breuvage  fort  commendable;"  "Apozeme;"  "Poudre 
fort  propre  h.  dissiper  la  matifere  du  caloul;"  "Clystere  facile;"  "Frictions;"  "Vomisse- 
anents ;"  "Bains;"  "  D^coctum  pour  faire  un  demy  bain;"  "Decoction  k  faire  olystfere ;" 
"Poudre  propre  k  comminuer  le  sable,"  etc. 
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person  to  await  patiently  an  event  so  unlikely  to  occur,  and,  if  occurring^ 
far  more  painful  and  hazardous  than  a  well-conducted  surgical  operation. 

The  methods  of  relief  are  practically  but  two :  that  by  cutting  and  that- 
by  crushing.  The  first,  notwithstanding  the  simplification  of  the  operation^ 
is  still  pregnant  with  danger,  while  advocates  of  the  latter  think  it  so  little 
hazardous,  and  so  well  suited  to  calculi  of  every  description,  as  to  render  the 
cutting  operation  under  any  circumstance  uncalled  for.  But  this  is  an  error 
into  which  none  but  enthusiasts  are  likely  to  fall.  To  the  first  operation 
there  must  ever  remain  the  dangers  of  shock,  hemorrhage,  inflammation,  uri- 
nary infiltration,  deep-seated  abscess,  gangrene,  peritonitis,  phlebitis,  puru- 
lent infiltration,  sympathetic  afl'ections  of  distant  organs,  as  of  the  brain  or 
pleurse,  or  of  the  bladder,  extending  to  the  ureters,  kidneys,  or  intestines,, 
and  the  less  grave  risks  of  urinary  fistula,  incontinence  of  urine,  injury  to  the 
rectum,  etc.  Each  method  of  operating  has  its  peculiar  perils,  though  some 
perils  are  common  to  both. 

Lithotrity  has  its  own  dangers ;  but  whatever  its  dangers,  whatever  its 
disadvantages,  the  field  for  its  employment  is  steadily  widening,  and  litho- 
trity is,  now-a-days,  preferred  to  lithotomy  in  cases  where,  twenty  years  ago,, 
the  crushing  operation  would  have  been  considered  inapplicable.  Even  the 
conditions  which  were  then  considered  essential  to  its  successful  perform- 
ance— relating  to  the  size  and  texture  of  the  stone,  the  state  of  the  viscus  in 
which  it  is  found,  or  of  the  channel  along  which  the  debris  is  to  travel — are- 
modified  so  as  to  admit  a  very  much  larger  number  of  cases  to  this  operation 
than  was  at  one  time  thought  to  be  possible.  Lithotrity  has  its  own  dangers- 
as  well  as  its  advantages,  and  to  these  and  to  those  I  shall  now  give  attention. 

Dangers  and  Advantages  of  Lithotrity. — The  term  lithotrity,  in  its  most 
extended  sense,  may  include  the  seizing  of  a  small  calculus  in  the  bladder  and 
its  extraction  by  the  urethra ;  it  also  includes  the  breaking  up,  compression  in 
some  way,  crushing,  squeezing,  condensation,  or  perforation,  of  large  calculi,, 
and  the  removal  of  their  debris,  allowing  this  to  pass  by  the  urethra  or  to  be- 
washed  out  of  the  bladder.  Manoeuvres  so  various  have  received  various 
names,  and  the  lover  of  Greek  may  find  terms  to  his  fancy  or  his  astonish- 
ment: lithocenosis,  lithodialysis,  litholaby,  lithomyly,  lithontripsy,  litho- 
tripsy, lithophag}',  lithopriny,  and  lithotrity.  The  first  eight  have  become 
almost  obsolete ;  the  last  is  now  commonly  used.  In  no  department  of  sur- 
gery, perhaps,  have  advances  been  more  steady  and  more  signal  than  in  this- 
modern  operation ;  modern  as  concerns  most  of  its  essential  features.  Eor 
nothing  could  be  so  unlike  the  present  procedure  as  the  use  of  the  three-pronged 
forceps  which  seized  and  endeavored  to  penetrate  or  pierce  the  calculus,  the 
maschabarabilia  of  the  Arabs,  or  the  four-pronged  instrument  of  France. 
But  there  is  no  satisfactory  evidence  that  before  the  beginning  of  the  present 
century  a  calculus  of  any  size  had  ever  been  removed  from  the  bladder  with- 
out cutting — the  testimony  of  Colonel  Martine  to  the  contrary  notwithstand- 
ing. The  calculi  said  to  have  been  removed  were  from  the  urethra,  and  not 
from  the  bladder. 

There  is  nationality  sometimes  even  in  science,  and,  if  we  put  aside  the 
claims  of  G-ruithuisen,  who  first  taught  that  sounds  of  large  calibre  could  b& 
passed  with  ease  through  the  urethra,  the  credit  of  having  created  lithotrity 
unquestionably  belongs  to  France. 

To  Leroy  d'j&tiolles  is  probably  due  the  invention  of  the  greater  number 
of  instruments  designed  for  crushing  stone,  and  to  Oiviale  their  more  exten- 
sive'employment.  It  is  a  singular  fact  that  the  introduction  of  the  lithotrite 
was  coeval  with,  and  in  a  measui'e  resulted  from,  the  use  of  the  straight 
catheter.     Until  the  beginning  of  this  century,  a  curve  to  a  catheter  was  con- 
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isidered  a  necessity.  But  the  use  of  a  straight  instrument  led  to  the  invention 
-of  the  lithotrite,  which  was  again,  in  its  turn,  brouglit  to  a  curve  as  the  form 
-of  greatest  adaptability. 

The  fii'st  lithotrites  were  curved ;  but  they  were  soon  afterwards  made 
^straight,  to  be  again  curved  as  they  are  now,  and  are  ever  likely  to  remain. 
It  is  useless  to  trace  the  gradations  from  the  rough,  complicated,  and  unsafe 
instruments  of  fifty  years  ago,  to  the  elegant,  light,  yet  strong  lithotrites  of 
to-day.  The  circumstance  that  a  bloodless  operation  for  the  removal  of  stone 
was  found  to  be  possible,  was  sufficient  to  stimulate  the  ingenuity  alike  of 
isurgeon  and  instrument-maker  in  many  countries  in  Europe ;  and  America, 
in  the  person  of  Ashmead,  evinced  a  like  interest.  It  stimulated,  at  the 
same  time,  an  interest  in  the  subject  of  lithotomy,  and  reopened  a  considera- 
tion of  the  various  procedures  for  i-emoving  the  stone  whole. 

But  the  two  Frenchmen  already  named,  to  whom  must  now  be  joined 
Amussat,  Charriere,  Heurteloup,  Mercier,  Eecamier,  and  Tonchu,  of  France, 
more  recently  Sir  Henry  Thompson,  of  England,  and  still  more  recently 
Prof  Bigelow,  of  Boston,  have  given  in  their  beautiful  closed  and  fenestrated 
instruments  the  best  means  of  quickly  i-educing  a  stone  to  powder  and  of 
removing  it  from  the  bladder. 

Various  have  been  the  methods  advocated  during  these  fifty  years,  but 
they  may  be  all  reduced  to  (1)  perforation  ;  (2)  perforation  and  divulsion,  or 
■excentric  rupture  ;  (3)  concentric  or  surface  grinding  ;  (4)  crushing. 

There  is  nothing  brilliant  in  any  of  these  methods,  and  no  opportunity  is 
.afforded  for  dash  or  boldness,  or  even  of  sang-froid  ;  near  assistants  may  hear 
.an  occasional  crushing  sound ;  but  neither  they  nor  the  operator  can  see  any- 
thing. The  latter  could  operate  equally  well  were  he  blind,  for,  from  the 
beginning  to  the  end  of  the  operation,  it  is  carried  on  in  the  dark.  And  not 
alone  in  the  dark,  but  the  peccant  body,  lying  hidden  within  the  bladder,  is 
not  touched  save  by  a  metallic  instrument,  many  inches  in  advance  of  the 
-operator's  fingers.  From  the  first  discovery  of  the  stone  till  its  final  removal 
from  the  body,  there  is,  there  can  be,  no  contact  except  mediatel}^  through 
.a  metallic  instrument.  Of  no  operation  in  surgery  can  this  more  truly  be 
.said:  "We  see  not  what  we  attack,  and  touch  not  what  we  remove." 

On  several  occasions  I  have  published  in  the  medical  press  some  practical 
observations  on  lithotomy  and  lithotrity,  and  on  the  selection  of  the  cases  suit- 
:able  to  each  operation.  But  every  succeeding  year  has  taken  fi'om  the  former 
.and  added  to  the  latter. 

Age,  at  one  time  considered  an  essential  element  in  the  choice,  is  so  no 
longer.  Even  children  in  whom  the  shallowness  of  the  perineum  and  the 
xmirritating  nature  of  the  urine  seemed  fairly  to  indicate  lithotomy,  are 
now  subjected  to  the  lithotrite.  Nor  does  old  age,  with  its  accompanying 
-enlarged  prostate,  any  longer  forbid  or  render  less  satisfactory  the  operation 
-of  crushing,  and  since  Mr.  Henry  Smith,  of  King's  College  Hospital,  London, 
lithotritized  with  success,  more  than  twenty  years  ago,  a  man  of  more  than 
-eighty-one  years,  persons  of  the  most  advanced  age  have  been  similarly  treated. 

The  state  of  the  urethra  has  much  to  do  with  the  choice  and  also  with  the 
-•success  of  the  operation;  that  tolerance  or  intolerance  of  the  urethra — "the 
temper  of  the  urethra,"  as  Sir  Benjamin  Brodie  styled  it — which  "  varies  as 
^much  as  the  temper  of  the  mind."  This  tolerance  or  intolerance  of  the 
"urethra  for  instruments  may  be  easily  understood  by  those  who  have  noticed 
Ihe  great  tolerance  of  some  urethrse,  and  the  equally  great  intolerance  of  others, 
for  injections.  There  are  some  urethrfe  so  tolerant  of  strong  caustic  and  astrin- 
gent solutions  as  to  appear  unafi:ected  hy  them  ;  while  there  are  others  so  sen- 
sitive that  even  the  most  trifling  addition  to  tepid  water  causes  urethritis 
•or  cystitis   of  alarming  severity.      Injections   of  tepid  water   alone  often 
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arouse  inflammatory  action.  Before  the  practice  of  rapid  lithotrity  becarr 
general,  when  several  sittings  were  necessary  for  even  moderate-sized  and  friab! 
calculi,  this  was  a  question  of  moment.  But  it  is  so  no  longer,  and  the  urethi 
that  can  tolerate  the  grooved  staff"  for  cutting  purposes,  can  alike  bear  the  uf 
of  the  lithotrite.  The  irritation  sometimes  set  up  in  the  urinary  apjiaratus  b 
the  too-prolonged  and  too-frequent  introduction  of  the  lithotrite,  is  not  usuall 
irritation  of  the  bladder,  as  is  commonly  supposed,  but  of  the  urethra ;  and  th 
severe  constitutional  disturbance  which  often  follows,  results  from  the  passag 
to  and  from  the  bladder,  and  not  from  any  trouble  lit  up  within  that  viscui 
The  bladder  is  not  easily  irritated  ;  but  the  urethra  is  relatively  sensitive  an 
prone  to  disturbance.  A  large  calculus,  when  broken  up,  as  long  as  it  remain 
within  the  bladder  gives  but  little  discomfort;  but  the  passage  of  the  smalles 
fragment  causes  both  pain  and  disturbance  of  the  circulation.  It  was  th 
recognition  of  this  greater  sensibility  of  the  urethra,  probably,  which  lei 
to  the  use  of  the  external  canula,  or  "  chemise,"  as  it  was  termed,  which  wa 
placed  within  the  urethra  to  protect  its  walls,  but  which  is  now  no  longer  t 
be  met  with  save  as  a  curiosity  in  the  surgical  cabinet,  though  the  sensibilit 
of  the  organ  which  it  was  intended  to  protect  has  continued  the  same. 

ISTor  is  stricture^  whatever  may  be  its  character  or  situation,  even  if  it  hav 
become  cicatricial,  to  be  regarded  as  an  obstacle  to  the  performance  of  lithe 
trity.  If  the  crushing  operation  would  be  selected  without  stricture,  it  shouL 
be  the  more  readily  selected  where  stricture  exists.  Some  of  the  most  sue 
cessful  operations  of  which  I  have  knowledge  have  been  performed  after  th 
patients  had  undergone  treatment  for  stricture.  !N^or  are  those  heteroplasti 
growths  which  grow  in  and  around,  and  press  upon,  the  urinary  canal,  to  oft'e 
insuperable  obstacles  to  lithotrity,  unless  they  are  themselves  not  amenabl 
to  treatment. 

The  treatment  necessary  for  the  cure  of  stricture,  whether  single  or  multiple 
and  whether  situated  in  the  membranous,  bulbous,  or  penile  portion  of  th 
urethra,  as  a  preliminary  to  lithotrity,  familiarizes  the  ofttimes  capricious 
coy,  and  uncertain  canal  to  the  presence  of  instruments,  and  renders  the  sul: 
sequent  use  of  the  lithotrite  comparatively  free  from  irritation.  When  dila 
tation  alone  is  practised,  the  bougie  brings  the  calibre  of  the  urethra  up  to  au( 
beyond  that  required  for  the  lithotrite,  and  when  incision  with  elilatation,  o 
internal  or  external  urethotomj',  is  practised,  the  same  result  is  obtained. 

But  other  circumstances  have  a  controlling  influence  on  the  selection  o 
rejection  of  lithotrity  :  to  wit,  the  size  and  hardness  of  the  stone.  The  siz 
of  the  calculus  is  less  regarded  than  formerly,  and,  provided  that  the  ston 
is  not  too  hard,  size  alone  should  not  pi'event  the  performance  of  lithotritji 
The  comparativeh'  earlj'  detection  of  stone,  while  it  is  yet  small,  has  rendere( 
the  operation  of  lithotomy  less  needful.  Large  stones  are  met  with  less  fre 
quently  than  formerly.  Now  and  then  our  hospitals  furnish  cases  of  ston 
of  large  size  in  individuals  who  have  lived  far  from  the  aid  of  surgery,  til 
forceel  by  long  suffering  to  find  their  way  to  the  larger  cities ;  but  since  th 
practice  of  lithotrity  has  become  more  general,  and  the  detection  of  ston 
more  early,  calculi  have  been  steadily  decreasing  in  size,  and  promise  to  di 
so  still  more  in  the  future. 

The  hardness  of  a  stone  may  generally  be  recognized  by  the  resistance  i 
off'ers  to  the  lithotrite,  and  by  the  manner  in  which  the  jaws  of  the  latte 
grasp  it.     But  the  seemingly  unmistakable  evidence  of  hardness  or  of  soft 

'  By  the  term  stricture  I  mean  that  organic  stricture,  that  ohang^e  in  tlie  wall  of  the  urethra 
either  in  the  mucous  or  submucous  tissue,  by  which  is  ofifered  a  greater  or  less  impediment  to  th 
easy  flow  of  urine.  "Spasm"  and  "inflammation,"  as  Mr.  Reginald  Harrison  well  observes 
"  may  be  superadded,  but  they  do  not  constitute  stricture  in  the  acceptation  of  the  term  which  i 
now  generally  adopted." 
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ness  thus  elicited,  is  liable  to  error :  the  stone  may  not  be  the  same  through- 
out ; — 

• 

D ,  aged  21,  on  the  17th  of  July,  1873,  came  tome  from  Syracuse,  in  the  State  of 

New  York.  He  had  been  a  suiFerer  from  infancy.  On  his  admission  to  the  hospital  I  at 
once  struck  an  enormous  stone.  It  seemed  to  be  soft  however,  arid  I  decided  to  employ 
the  lithotrite.  Atthefirst  sitting  a  large  quantity  of  very  soft  phosphatic  matter  was  broken 
off  and  reduced  to  fragments,  which  came  away  during  thefollowing  week,  when  the  second 
sitting  was  begun  ;  but  the  jaws  of  Civiale's  strong-toothed  instrument  closed  upon  a  cal- 
culus seemingly  unlike  that  previously  felt.  The  screw  was  applied,  and  as  much  force 
used  as  was  consistent  with  the  integrity  of  the  lithotrite,  but  no  impression  whatever 
was  made  upon  the  calculus.  I  at  once  resorted  to  the  knife,  and  by  the  lateral  method 
safely  removed  a  stone  measuring  nine  and  a  half  inches  in  its  greatest  circumference, 
and  weighing  five  ounces  and  five  drachms — the  largest  stone  I  have  ever  seen  removed 
from  a  living  body.  An  inspection  of  the  specimen  showed  that  no  instrument  hitherto 
devised  could  have  crushed  it,  and  that  no  operation,  however  prolonged — not  even 
the  two  thousand  strokes  which  Leroy  is  said  to  have  given  a  calculus  ineffectually — 
could  have  caused  its  disintegration.  Its  shape  was  a  somewhat  flattened  ovoid. 
One  end  was  partially  covered  with  nearly  a  half-inch  coating  of  soft  phosphatic  de- 
posit ;  the  other  end,  which  rested  upon  and  was  partially  encysted  in  the  bladder,  was  a 
rough  uric-acid  stone  ;  but  the  greater  bulk  of  the  calculus,  and  the  part  upon  which  the 
lithotrite  could  make  no  impression  whatever,  was  of  oxalate  of  lime.  The  varied  structure 
— so  adapted  to  mislead — and  the  enormous  size  of  this  stone,  led  me  to  present  it  the 
same  year  at  a  meeting  of  the  Canada  Medical  Association,  in  St.  John,  New  Bruns- 
wick, and  I  introduce  here  an  engraving  from  a  full-sized  photograph.  The  patient, 
I  may  add,  made  a  rapid  recovery.  In  this  case  an  examination  of  the  urine,  and  even 
of  the  debris  of  the  stone  itself,  would  have  been  misleading,  as  the  outer  coating  alone 
was  soft,  while  the  interior  was  of  the  hardest  character. 

Fig   1275. 
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Large  oxalatVof-lime  calculus,  with  external  phosphatic  layer. 

State  of  Bladder  and  Kidneys. — What  condition  of  the  bladder  contra-indi- 
cates  the  operation  of  lithotrity  ?  I  know  of  no  condition  of  the  bladder  which 
alone  should  influence  a  decision  in  favor  of  lithotomy,  which  could  not  with 
equal  reason  be  deemed  favorable  to  lithotrity.  ISTor  yet  the'  state  of  the 
kidneys :  although,  as  in  other  o]3erations,  it  is  desirable  to  have  these  organs 
in  a  healthy  condition  for  removal  of  stone  from  the  bladder,  I  know  of  no 
condition  which  forbids  the  operation,  though  it  may  have  much  to  do  with 
the  choice  of  the  method  to  be  adopted. 
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Preliminaries  to  Lithotrity. — Surgical  writers,  generally,  have  recom- 
mended (1)  that  the  irritable  bladder  should  be  deprived  of  its  irritability  by 
emollient  injections  before  the  operation ;  (2)  that  the  urethra  should  be 
habituated  to  the  passage  and  presence  of  metallic  instruments  before  using 
the  lithotrite;  (3)  that  the  bladder  should  be  partially  filled  with  tepid  water 
or  other  fluid ;  and  (4)  that,  when  the  bladder  cannot  retain  urine  for  two  or 
more  hours,  recourse  should  not  be  had  to  this  procedure. 

(1)  In  the  first  place,  the  readiest  way  to  diminish  the  irritability  of  the 
bladder  is  to  remove  therefrom  the  calculus  which  has  given  rise  to  it. 
Emollient  injections  are  useless,  and  are  sometimes  a  source  of  mischief. 

(2)  If  the  urethra  can  be  accustomed  to,  and  become  tolerant  of,  the  sound 
or  metallic  bougie,  it  can  as  readily  become  accustomed  to  and  tolerant  of  the 
lithotrite  at  the  time  of  the  operation.  But  it  must  be  borne  in  mind  that 
there  are,  on  the  part  of  the  urethra,  periods  of  tolerance  and  times  of  intoler- 
ance of  the  presence  of  instruments,  independent  altogether  of  the  duration 
of  their  employment.  At  one  time  the  urethra  will  bear  the  presence  of  an 
instrument,  and  at  another  it  will  not,  and  this  without  regard  to  the  size  of 
the  instrument.  It  is  difficult  to  account  for  this  varying  tolerance  of  instru- 
ments. It  is  a  fact,  however,  known  to  all  surgeons,  and  alluded  to  by  many. 
Gouleysays:  "The  instrument  may  have  been  passed  at  regular  intervals 
for  weeks  or  months  without  any  very  great  amount  of  pain,  and  without 
giving  rise  to  any  discomfort ;  or  it  may  have  been  followed  on  one  or  two 
occasions  by  a  mild  attack  of  fever ;  but  finally  the  same  careful  catheteriza- 
tion is  practised — but  on  the  wroytg  day  perhaps,  when  the  patient's  functions 
are  temporarily  disordered — and  in  a  few  hours  he  is  suddenly  and  unexpect- 
edly seized  with  a  severe  rigor  from  the  effects  of  which  he  may  never  rally." 

A  surgeon  of  distinction  in  this  city  had  completed  very  successfully  the  operation 
of  lithotrity,  and  the  patient,  relieved  of  his  sufferings,  had  left  the  hospital  and  had 
returned  to  his  home  in  the  country.  Some  months  afterwards  tlie  surgeon,  being  near 
the  residence  of  his  patient,  called  to  see  him  and  suggested  an  exploration  of  the  blad- 
der. A  metallic  sound  was  carefully  introduced,  but  ere  it  had  reached  the  bladder  the 
patient  was  dead. 

On  August  20,  1881,  A.  B.,  aged  13  years,  was  admitted  to  the  Hotel-Dieu  suffering 
from  symptoms  of  calculus.  Chloroform  was  used,  and  a  metallic  No.  6  sound  was 
introduced ;  the  bladder  was  explored,  but  no  stone  could  be  detected.  No  inconvenience 
whatever  resulted  from  the  examination,  and  the  little  fellow  continued  to  run  about  the 
ward  as  if  nothing  unusual  had  occurred.  Three  days  afterwards  he  was  subjected  to 
an  examination  of  about  the  same  duration.  No  difficulty  was  experienced  in  entering 
the  bladder,  no  difficulty  was  experienced  in  the  easy  movement  of  the  sound  when 
within  it,  and  no  hemorrhage  followed.  Later  in  the  day  I  was  summoned  to  the 
patient's  bedside,  and  found  his  condition  to  be  alarming.  He  had  had  a  rigor  which 
had  lasted  a  couple  of  hours  ;  he  had  now  a  pale  and  anxious  countenance,  and  a  weak, 
thread-like  pulse  (140),  and  cold  extremities.  From  this  condition  he  did  not 
rally,  and  he  died  in  the  afternoon  of  the  following  day,  twenty-eight  hours  after 
the  second  exploration.  The  anaesthetic  (chloroform)  and  instruments  (No.  6  long, 
curved,  silver  sound,  and  Sir  H.  Thompson's  explorer)  were  the  same  in  both  in- 
stances, and  employed  by  the  same  persons ;  and  the  duration  of  the  examination  on 
both  occasions  (about  six  minutes)  was  about  the  same,  and  on  both  occasions  in  pre- 
sence of  the  same  class,  in  the  same  surgical  theatre.  The  body  was  so  quickly  claimed 
by  the  relatives  that  no  post-mortem  examination  was  obtainable. 

(3)  The  suggestion  to  fill  the  bladder  with  tepid  water,  or  at  least  to  intro- 
duce eight  or  ten  ounces,  is  made  under  the  impression  that  the  movements 
of  the  instrument  will  thus  be  freer,  and  that  the  detection  and  seizure  of  the 
stone  will  be  easier.  But  this  impression  arises  from  a  misconception  of  the 
true  state  of  the  bladder.     That  viscus  is  but  sparingly  supplied  with  mus- 


PRELIMINARIES   TO   LITHOTRITY.  313 

cular  tissue,  and  it  is  not  contracted  upon  its  contents,  as  is  the  uterus. 
The  walls  of  the  bladder  lie  in  easy  apposition,  and  the  lithotrite  can  move 
about  as  readily  in  an  empty  bladder  as  in  a  full  one.  This  experiment  may 
be  easily  performed  on  the  dead  subject.  Indeed,  of  the  two,  I  prefer  the 
«mpty  or  nearly  empty  bladdier  to  a  full  one.  I  do  not  request  the  patient  to 
void  his  urine,  but  I  do  not  ask  him  to  retain  it  too  long.  It  is  a  matter  of 
indifl'erence. 

(4)  It  follows  as  a  corollary,  from  what  has  been  said,  that  the  circum- 
stance that  the  bladder  cannot  retain  urine  for  some  hours,  is  not  a  reason  for 
rejecting  lithotrity  for  lithotomy.  It  often  happens  that  the  subjects  of  stone 
-cannot  retain  their  urine  for  more  than  a  few  minutes,  and  some,  not  for  a 
moment : — 

In  1872,  Mr.  W.  S.  came  to  me  from  Quebec,  for  the  removal  of  stone.  For  seve- 
ral years  lie  had  been  unable  to  retain  his  urine.  Incontinence  was  complete.  A 
■caoutchouc  bag  was  attached  to  the  penis,  and  a  tube  led  from  it  to  a  larger  one  which 
he  carried  in  the  leg  of  his  boot.  The  parts  were  so  excoriated  and  his  sufferino-s  so 
great  that  I  advised  him  to  submit  to  the  knife.  To  this  he  would  not  consent,  and 
<;ontrary  to  my  judgment,  I  was  constrained  to  use  the  lithotrite.  At  the  first 
sitting  I  crushed  two  large-sized  uric-acid  calculi,  and  repeated  the  operation  three  days 
afterwards.  After  the  first  operation,  and  before  any  of  the  debris  had  passed  away, 
the  patient  could  retain  his  urine  two  hours  ;  after  the  second  sitting  he  retained  his 
■urine  a. much  longer  period  ;  and  after  the  third  and  last  sitting,  he  was  able  to  retain 
his  urine  as  long  as  ever  in  his  life,  and,  as  far  as  I  know,  his  condition  has  continued 
•comfortable  ever  since. 

Injections. — There  was,  in  the  early  years  of  lithotrity,  remarkable  unanim- 
ity of  opinion  in  favor  of  drawing  off  the  urine  and  injecting  into  the  bladder 
a  certain  quantity  of  warm  water,  as  a  preliminary  to  the  use  of  the  litho- 
trite.    There  was  also  remarkable  unanimity  of  opinion  as  to  the  quantity 

and  not  less  than  four  ounces,  and  usually  not  more  than  six  ounces  was 
regarded  as  the  cj^cloid  within  which  it  was  deemed  safe  and  wise  to  oscillate. 
It  was  also  considered  necessary  to  know  what  quantity  of  water  the  blad- 
der would  tolerate  within  it,  and,  this  quantity  being  a  known  quantity  the 
bladder's  capacitj^,  ascertained  in  this  way,  became  its  known  capacity.  It 
was  also  imagined  and  taught  that,  tepid  water  being  less  irritating  than 
urine,  the  bladder  would  be  tolerant  of  the  presence  of  a  greater  amount  of 
the  former  than  of  the  latter  fluid.  But  urine  is  proper  to'^the  viscus  which 
■contains  it,  and  is  less  irritating  to  its  coats  than  any  foreign  fluid  however 
bland,  just  as  the  secretion  of  the  lachrymal  gland,  more  irritating  than  water 
is  more  grateful  to  the  eye  which  it  bathes ;  moreover,  as  Pollock  says' 
■"  other  things  being  equal,  there  is  no  beneflt  in  tepid  water  over  urine  as  a 
medium  in  which  to  crush  a  calculus."  In  later  years  the  orthodox  four  or 
six  ounces  was  reduced  to  two  ounces,  and  still  more  recently'  some  distin- 
guished operators  have  discontinued  the  use  of  injections  altogether.  I  have 
never  practised  filling  the  bladder  with  warm  water:  it  seems  to  me  but  a 
mischievous  and  unnecessary  meddling,  and  the  reasons  for  the  use  of  injec- 
tions have  never  appeared  to  me  cogent.  On  the  contrary,  I  have  always 
observed  that  when  practised  by  others  the  procedure  is  a  painful  and  distress- 
ing one,  not  free  from  danger,  and  of  a  nature  to  arouse  patients  from  appa- 
rently deep  sleep.  Indeed,  I  have  generally  noticed  that  the  injection  causes 
more  pain  than  the  sound  or  lithotrite,  and  that  even  when  chloroform  is 
used,  there  is  rarely  an  occasion  on  which  the  sleep  is  so  sound  as  not  to  be 
easily  disturbed  by  the  injection.  Some  surgeons,  however,  run  into  the  ex- 
treme of  operating  only  when  the  bladder  is  full,  and  when  the  patient  is  expe- 
riencing a  strong  desire  to  micturate.     It  is  preferable  to  operate  when  the 
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bladder  contains  some  fluid,  and  a  practical  method  is  to  suggest  to  the- 
patient  not  to  make  water  immediately  before  submitting  to  the  employ-^ 
ment  of  the  lithotrite.  Sir  Henry  Thompson's  plan  is  a  good  one — to  ask 
the  patient  "  to  retain  his  urine  for  a  little  less  than  his  accustomed  period 
before  the  sitting ;  that  is,  if  naturally  he  is  able  to  retain  his  urine  for  about 
an  hour,  he  is  requested  to  pass  it  forty  minutes  before  the  time  of  the 
visit."  In  this  way  the  inconvenience  of  an  empty  bladder,  and  the  still 
greater  inconvenience  of  a  too  full  bladder,  are  both  avoided. 

But  even  this  moderate  desire  for  a  small  quantity  of  urine  in  the  bladder 
cannot  always  be  gratified,  as  in  the  case  of  the  gentleman  frorn  Quebec  to 
which  I  have  already  referred.  I  reluctantly  employed  the  lithotrite  in 
this  case,  yet  I  never  had  a  more  favorable  recovery.  Since  then  I  have  never 
regarded  with  an\'  apprehension  the  opening  and  closing  of  a  lithotrite  in  a 
bladder  which  was  intolerant  of  the  presence  of  even  the  smallest  quantity 
of  urine,  nor  has  it  occurred  to  me  to  supplement  the  vesical  contents' witk 
warm  water.  Injections  have  been  recommended  in  the  erroneous  belief  that 
without  them  the  play  of  the  instrument  would  be  restricted,  or  that  the 
walls  of  the  bladder  would  be  caught  between  the  blades  of  the  lithotrite 
and  injured.  But  it  should  be  borne  in  mind  that,  as  already  pointed  out,, 
the  walls  of  a  healthy  bladder  are  not  closed  and  contracted  upon  its  contents, 
but  that  they  lie  loosely  and  lightly  in  contact,  receiving  \\  ithin  them  the 
water  which  trickles  along  the  ureters  without  any  vis  a  tergo  or  pumping- 
power  in  kidney  or  ureter.  The  degree  of  fulness  of  the  bladder  admit- 
tedly influences  the  search  for  stone.  Acting  on  this  assumption,  Civiale 
had  constructed  a  lithoclast — a  small,  short  instrument  with  a  groove  along- 
the  centre  of  the  male  blade — which  permitted  the  urine  or  the  injected  fluid 
to  escape  slowly  ;  and,  while  it  was  escaping,  the  instrument  was  turned  in 
every  direction  to  search  for  the  stone. 

Size  of  Lithotrite. — It  was  formerly  the  custom,  sustained  by  the  approval 
of  the  late  Sir  W.  Fergusson,  to  commence  the  operation  with  a  large-sized 
lithotrite ;  to  break  the  stone  into  pieces,  and  then  to  take  a  smaller  instrument 
to  reduce  the  fragments  to  less  proportions,  so  that  they  might  more  readily 
pass  through  the  urethra.  But  if  the  lithotrite  used  in  the  first  instance 
be  not  too  large,  not  more  than  11  or  12  of  the  English  scale — one  not  too 
large  to  be  easily  manii3ulated,yet  not  so  small  as  to  be  in  danger  of  being 
bent  or  broken — it  is  better  to  keep  to  the  same  instrument  throughout.  The 
length  of  the  instrument  must  be  proportionate  to  the  length  of  the  canal. 
In  children  the  canal  is  short,  and  a  short,  small-sized  instrument  sufiices ;  but 
in  cases  of  enlarged  prostate  in  elderly  persons,  M'here  the  canal,  especially 
at  its  prostatic  end,  may  be  elongated  several  inches,  the  necessity  for  a  long 
lithotrite  is  obvious.  A  lithotrite  of  about  twelve  inches  is  sufficient  for 
ordinary  purposes ;  but,  in  some  cases,  anything  under  fourteen  and  a  half 
inches  would  be  inadequate. 

Method  of  Operating. — The  patient's  body  should  be  so  elevated  that  the 
surgeon's  right  arm,  while  operating,  may  be  nearly  horizontal.  If  the 
patient  is  in  bed,  the  surgeon  should  be  seated  at  his  side;  if  the  patient  is 
on  the  operating  table,  the  surgeon  should  stand. 

The  operator  boing  upon  the  right  side  of  the  patient,  who  lies  upon  his 
back,  with  his  head  and  shoulders  elevated  and  his  thighs  flexed,  the  closed 
lithotrite,  well  oiled  and  in  the  right  hand,  is  slowly  introduced  within  the 
meatus  in  the  same  maimer  as  an  ordinary  catheter,  the  penis  being  sup- 
ported merely — not  seized — by  the  index  and  middle  fingers  of  the  left  hand. 
It  is  of  small  moment  on  which  side  the  operator  chooses  to  place  himself; 
but  it  is  of  importance  that,  having  elected  one  side,  he  should  keep  to  it. 


METHOD   OF   OPERATING.  315 

At  the  beginning  of  my  hospital  career  the  right  side  of  the  patient  seemed 
to  me  preferable,  and  I  adopted  it,  and  now,  from  habit  perhaps,  consider  it 
the  easier  and  more  natural  one.  I  therefore  recommend  it.  It  was  the 
position  which  I  generally  saw  selected  by  Civiale  and  by  Sir  Philip  Cramp- 
ton.  The  introduction  of  the  lithotrite  is  practised  by  some  indiiferently,. 
either  sitting  or  standing,  and  on  the  right  or  left  side  of  the  patient. 

If,  with  an  instrument  of  such  inconsiderable  weight  as  a  catheter,  it  is 
not  allowable  to  add  nmeh  additional  weight,  still  less  is  it  allowable  with 
an  instrument  already  many  times  heavier.  The  increased  weight  of  the 
lithotrite  is  alone  more  than  sufficient,  when  once  it  has  passed  the  mea- 
tus, to  insure  its  passage  along  the  urethra  and  into  the  bladder.  The 
calibre  of  the  canal  is  nowhere  less  than  at  the  meatus,  and  here  alone  a 
slight  amount  of  pressure,  with  a  somewhat  rotatory  movement,  may  be 
allowable.  The  meatus  is  rarely  as  wide  as  the  rest  of  the  urethra,  even  in 
the  healthiest  persons  and  in  those  who  have  never  had  balanitis.  My 
experience  in  this  respect  corresponds  with  that  of  Mr.  Berkeley  Hill,  who 
thinks  that  the  meatus  is  "  normally  narrower  than  the  rest  of  the  canal,  or 
that  its  morbid  contraction  is  exceedingly  common."  The  meatus  once 
passed,  no  difficulty  is  generally  experienced  till  the  instrument  is  beneath 
the  pubic  symphysis,  when  its  handle  must  be  depressed.  This  carries  it. 
beyond  the  membranous  portion,  where  delay  sometimes  occurs,  and  to  the 
prostatic,  where  difficulty  is  sometimes  experienced,  especially  in  old  men, 
in  whom  prostatic  enlargement  is  usually  accompanied  by  elongation  of  th& 
corresponding  portion  of  the  urethra,  to  such  a  degree  as  sometimes  to  lead 
the  inexperienced  surgeon  to  believe  that  his  lithotrite  is  already  in  the 
bladder,  when  its  point  may  be  impinging  against  the  superior  wall  of  the- 
urethral  canal.  When  within  the  bladder,  it  is  advisable  to  advance  the 
instrument  well  along  the  floor  of  the  organ,  to  make  sure  of  its  being  com- 
pletely within  the  cavity,  before  commencing  the  search  for  the  calculus. 
Not  infrequently  the  instrument  as  it  advances  strikes  against  the  stone. 
If  not,  it  is  to  be  again  slowly  withdrawn  to  just  within  the  neck,  when  the 
insttument  is  made  to  dip  gently  from  right  to  left  and  from  left  to  right  of 
the  median  line,  then  from  front  to  back  and  from  back  to  front.  Sometimes- 
the  point  of  the  instrument  requires  to  be  elevated,  sometimes  to  be  dipped 
backwards,  but  always  with  the  greatest  gentleness  ;  and  sometimes,  also,  the 
difficulties  experienced  when  searching  with  the  sound  are  again  renewed 
with  the  lithotrite,  difficulties  arising  in  great  measure  from  concealment 
of  the  stone  in  a  saccular  depression  behind  an  enlarged  prostate,  from  the 
floating  about  of  a  small  calculus  in  a  capacious  bladder,  or  from  the- 
diminished  space  in  an  irritable  one.  Sometimes  it  is  considered  necessary 
to  turn  the  patient  on  either  side,  and  various  contrivances  have  been  sug- 
gested and  used  for  the  purpose,  the  most  complete  perhaps  being  that  of 
Reliquet,  which  elevates  the  pelvis  at  will  or  turns  it  in  either  direction. 
But  without  any  special  apparatus  an  air  pillow  will  be  found  convenient. 
I  have  never  had  occasion  to  turn  patients  upon  the  side,  and  prefer  having 
them  always  upon  the  back.  One  is  less  apt  to  forget  the  relations  of  th& 
lithotrite  to  the  body  when  the  patient  is  in  that  position. 

When  the  calculus  is  touched  with  the  still  closed  lithotrite,  it  is  well  to 
determine  on  which  side  it  lies,  so  that  the  instrument,  when  opened,  may 
the  more  readily  grasp  it.  But  though  desirable  this  is  not  essential,  and 
the  investigation  should  not  be  pursued  at  the  expense  of  any  sutt'ering^ 
from  manipulation  that  can  be  avoided.  When  the  stone  is  again  feU,. 
the  male  blade  is  gradually  withdrawn  and  again  pressed  home,  while- 
the  female  blade  rests  against  the  back  of  the  bladder,  the  penis  in  th& 
mean  time  being  gently  held  in  position.     In  this  way  the  stone  will  gener- 
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ally  be  at  once  seized  within  the  blades.  If  not,  the  instrument  is  agair 
.and  again  opened  and  closed,  while  gently  turning  it  to  the  right  and  left 
and  backwards  and  forwards. 

When  seized,  the  stone  is  to  be  dealt  with  according  to  the  particular 
method  which  has  been  decided  upon.  If  it  is  contained  within  a  litholabe. 
the  stone  is  broken  with  blows  i'rom  a  hammer,  of  sufficient  force  and  quick- 
ness to  crush  it  without  injuring  the  instrument.'  If  with  the  rack  and 
pinion  lithotrite,  the  penis  is  held  in  the  same  manner,  and  the  handle,  which 
is  sometimes  on  the  right  side,  sometimes  on  the  left,  is  worked  by  the  right 
■or  left  hand,  the  penis  and  contained  instrument  being  held  by  the  other. 
As  the  rack-and-piniou  instrument  cannot  be  worked  without  more  or  less 
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same 


movement  of  its  point  within  the  bladder,  it  is  objectionable.     The 
-objection  applies  with  equal  force  to  the  lever  instrument  (Fig.  1277),  which 
requires  too  much  movement  of  the  right  hand.     I  have  discarded  both  for 


Fig.  1277. 
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Lever-lithotrite, 


the,  to  my  mind,  more  satisfactory  lithotrite  of  Civiale,  which  may  be  easily 
worked,  with  or  without  the  screw,  this  being  released  or  attached  by  turn- 


Civiale's  lithotrite. 


ing  what  instrument-makers  call  the  revolving  cap.  Weiss's  lithotrite  has 
a.11  the  advantages  of  Civiale's,  and  also  an  additional  merit.  The  screw 
power  is  in  connection  with  the  male  blade,  and  is  more  readily  released,  this 
being  accomplished  bj'  placing  the  thumb  of  either  hand  upon  a  button  or 
the  handle,  the  movement  being  effected  in  a  line  with  the  shaft  of  th( 
instrument.  But  the  cylindrical  form  of  the  handle,  added  by  Thompson 
though  admitting  of  greater  force  in  the  hands  of  the  operator,  does  not  per 
mit  the  same  delicacy  in  manipulation  as  does  Civiale's  round-headed  instru 


'  I  mention  this  method,  though  now  obsolete. 
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ment.  That  instrument  is,  however,  the  better  to  which  the  operator  is  th& 
more  accustomed. 

Sir  Henry  Thompson's  lithotrite^  has  considerable  advantages  for  stones- 
that  are  neither  too  large  nor  too  hard.  The  instruments  hitherto  described 
are  fenestrated.  Thompson's  has  a  small  opening,  yet  for  all  practical 
purposes  is  closed,  and  the  depression  in  the  female  blade  permits  it  to- 
receive  and  retain  a  considerable  quantity  of  the  fragments,  which  may 
generally  be  removed  without  injury  to  the  canal.  The  means  of  releasing- 
and  of  attaching  the  screw  are  placed  on  the  handle  of  the  female  portion 
of  the  instrument.  But  to  Thompson's,  as  to  all  flat  lithotrites  insuffici- 
ently fenestrated,  there  are  these  objections :  they  become  quickly  filled  with 
fragments,  large  and  small,  and  the  female  blade,  no  matter  how  full,  still 
permits  additional  matter  to  be  pressed  into  it  by  the  male  blade,  when 
perhaps  the  blades,  separated  by  calculous  matter,  cannot  be  accurately  closed,, 
and  have  to  be  withdrawn  in  this  way  through  the  urethra.  I  have  more 
than  once  seen  difficulty  in  removing  this  instrument,  and  especially  through- 
the  narrower  portions  of  the  urethra,  where  lacerations  have  apparently  taken 
place.  It  is  not  always  easy  to  prevent  the  overloading  of  the  female  blade,, 
for  the  first  turn  of  the  screw  or  the  first  pressure  of  the  unaided  wrist 
may  impact  it  with  more  than  it  can  contain.  The  most  dexterous  must 
be  prepared  for  this  occurrence.  Before  the  time  of  rapid  lithotrity,  before 
the  time  of  washing  out  the  bladder  after  the  operation  for  crushing,  Sir  Henry 
Thompson's  instrument  was  deservedly  a  favorite  one.  It  enabled  the  operator,, 
with  a  fair-sized  urethra,  and  one  tolerant  of  manipulation  and  of  the  presence 
of  instruments,  to  introduce  any  number  of  times  an  empty  lithotrite,  and 
remove  a  full  one.  And  many  times  have  I  completed  the  operation  of  litho- 
trity in  this  way  in  two  or  three  sittings.  But,  as  already  stated,  repeated 
introductions  and  withdrawals  are  not  advisable,  however  carefull;^  performed, 
and  a  prolonged  sitting  means  correspondingly  numerous  passages  of  the  in- 
strument through  a  sensitive  canal.  There  are  many  cases,  however,  in  which 
Thompson's  lithotrite  is  still  the  best — cases  in  which  friable  and  moderate- 
sized  calculi  are  met  with,  and  in  which  the  urethra  is  capacious  and  pos- 
sessed of  a  minimum  degree  of  sensibility. 

Bigelow'a  lithotrite^  has  few  advantages  over  Sir  H.  Thompson's  and 
Civiale's  flat  instruments,  save  that  it  has  a  longer  and  larger  female  blade,, 
turned  down  at  the  end  to  facilitate  its  introduction,  and  fenestrated  at  the 
heel  for  the  reception  of  a  projecting  shoulder  on  the  male  blade.  It  is  a  flat 
instrument,  and  may  be  choked  in  the  same  way  as  Thompson's  or  Civiale's. 
When  closed,  the  male  is  completely  hidden  within  the  female  blade.  The 
instrument  breaks  the  stone  effectually,  but  does  not  reduce  it  to  fragments. 
To  do  this  the  broken  pieces  must  be  seized  again  and  again.  Its  crushing- 
power  is  not  by  any  means  equal  to  that  of  the  open,  fenestrated  instrument;, 
and  it  works  by  continuous  pressure  rather  than  by  sharp,  distinct,  and  inter- 
rupted crushings.  The  absence  of  lateral  guides  on  the  handle,  to  tell  when 
the  screw  is  on  or  off,  is  confusing;  but  the  instrument-maker  can  easily 
remedy  this  defect. 

Dr.  Gouley's  lithotrite  (Fig.  1279)  has  some  advantages  not  possessed  by^ 
other  instruments,  but  has  disadvantages  also.  The  edges  are  sharply  cut- 
ting, but  the  bulk  of  the  stone  must  be  reduced  by  pressure,  and  pressure  of  a 
continuous  kind.  The  dread  of  cutting  the  walls  of  the  bladder  by  an  instru- 
ment apparently  equal  to  that  work,  is  ill-founded.  In  this  respect  its  construc- 
tion offers  nothing  more  hazardous  than  that  of  the  instruments  longer  in  use^ 

»  See  Figs.  1204-1210,  pages  221,  222,  supra. 
s  See  Figs.  1211-1213,  page  223,  supra. 
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Fig.  1279. 


Gouley's  lithotrite. 

France,  unwilling  that  other  countries  should  outstrip  her  in  the  perfectioi 
of  instruments  for  crushing  stone,  in  which,  for  so  many  years  she  excelled 
has  not  been  idle.  Civiale's,  Heurteloup's,  and  Leroy  d'Etiolles's  instruments 
have  been  variously  modified  in  handle,  shaft,  and  blade.  But  more  i-ecentlj 
Eeliquet  has  furnished  a  lithotrite  which  has  certain  advantages  over  othei 
instruments,  especially  in  reducing  calculi  to  fragments  sufficiently  small  tc 
enable  them  to  pass  through  the  evacuating  eanula. 

The  advantages  of  Reliquet's  instrument  are  chiefly  these:  (1)  the  obliqut 
■disposition  of  the  teeth  on  the  margin  of. the  female  blade  prevents  the  calculus 
from  slipping  towards  the  point  when  the  teeth  of  the  male  blade  cut  anc 
€rush  it.  (2)  The  teeth  of  the  male  blade  act  singly  upon  the  imprisoned 
calculus,  and  drive  it  against  the  transverse  teeth  in  the  female  blade,  betweer 
which  it  is  reduced  to  the  desired  size,  the  fragments  falling  behind  and  oui 
of  the  way  of  the  male  blade.  Hence  (3)  the  disadvantages  of  over-filling 
the  female  blade,  and  of  necessitating  the  frequent  withdrawal  of  the  litho- 
trite to  clean  it,  as  in  flat  instruments,  are  avoided.  But  there  is  also  e 
drawback  to  the  general  use  of  the  instrument.  When  it  is  closed,  the 
teeth  of  the  male  blade  project  beyond  the  female,  below,  and  the  serratec 
margins  of  the  female  blade,  above,  are  free.  In  its  closed  condition  the 
instrument  can  neither  be  introduced  nor  withdrawn ;  the  blades  must  be 
partially  open,  and  by  a  piece  of  mechanism  this  action  is  limited.  Operators 
familiar  with  other  lithotrites,  which  are  always  firmly  closed  prior  to  intro 
duction  or  withdrawal,  are  apt  to  be  unprepared  for  tliis  novelty.  A  smal' 
blade,  less  deep,  and  one  which  would  occupy  less  space  when  closed,  woulc 
answer  every  purpose.  In  spite  of  this  defect,  however,  much  of  what  its 
enthusiastic  inventor  claims  for  it  must  be  admitted,  and  especially  the 
advantages  of  a  flat  instrument  without  the  inconveniences  of  clogging 
enabling  the  lithotrite  to  be  manipulated  for  any  length  of  time  within  the 
bladder  without  the  risk  of  difficulty  in  its  removal.  It  can  be  used  with  the 
pressure  of  the  palm  of  the  hand,  or  with  the  screw  as  in  ordinary  instruments 
or,  in  cases  of  hard  stones,  with  percussion  by  a  hammer. 

Duration  of  Operation. — This  also  has  been  greatly  modified.  Frencli 
surgeons  place  the  utmost  limit  of  duration,  beyond  which  it  is  imprndeni 
to  go,  at  twelve  minutes.  "  Apres  cinq,  huit,  dix,  ou  tout  au  plus  douze 
minutes,  il  convient  de  terminer  la  seance,"  says  Velpeau.  Other  operators 
since  then  have  greatly  increased  the  duration  of  the  operation.  I  have 
man^'  times  manipulated  the  lithotrite  for  an  hour,  anei  Bigelow  in  this 
country,  and  many  operators  in  Europe,  have  advocated  much  more  pro 
longed  sittings,  but,  as  I  shall  have  occasion  to  point  out,  the  risk  to  the 
patient  is  not  diminished  thereby. 

Eapid  Litiiotrity. — It  was,  as  it  were,  but  a  swing  of  the  pendulum  be 
tween  permitting,  in  all  cases,  the  fragments  of  a  calculus  to  find  their  waj 
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out  of  the  bladder,  without  injection  and  without  aspiration,  and  allowing 
no  portion  of  a  calculus  to  remain  after  fragmentation  without  being  washed 
out  through  the  urethra,  or  drawn  out  through  a  canula. 

If  error  there  were  in  the  former  practice,  the  error  was  in  its  universal 
adoption.  And  the  error  into  which  many  have  recently  fallen,  of  washing 
awa}'  the  fragments  in  every  instance,  is  an  error  fraught  with  no  less  mis- 
chief. It  is  but  a  few  years  since  the  greatest  surgeons  were  content  with 
^'  crushing  the  stone,  and  waiting  for  the  gradual  and  spontaneous  egress  of 
the  fragments."  Some,^like  Eergusson,  had  tried  single  and  double  injections 
and  currents  of  water,  but  with  so  little  satisfaction  that "  forcible  disintegra- 
tion and  chance  were  finally  trusted  to,"  chance  generally  bringing  away  in 
due  season  the  fragments  which  had  beeu  broken  off,  after  they  had  lodged 
perhaps  for  a  time  in  the  prostatic  or  membranous  portion  of  the  urethra,  or 
at  the  meatus.  It  is  less  than  twenty-five  years  since  it  was  generally  con- 
sidered unwise  to  touch  fragments  of  stone  in  the  bladder,  or  to  attempt  to 
bring  them  away. 

In  speaking  of  injection  as  a  preliminary  to  crushing,  I  gave  among  the 
reasons  for  its  non-employment,  the  irritation  set  up  in  the  bladder  which 
it  was  not  in  the  power  of  an  antesthetic  completely  to  mask ;  the  same 
objection  would  obtain,  in  a  considerable  proportion  of  cases,  to  the  use  of 
injection  as  a  sequel  to  crushing.  Professor  Andrews  uses  "warm  carbolized 
■water  during  the  whole  operation  of  litholapaxy,  both  to  distend  the  bladder 
during  the  crushing,  and  to  wash  out  the  fragments  afterwards ;"  but,  grant- 
ing that  "  carbolized  water  acts  as  a  decided  local  ansesthetic,  benumbing  the 
nervous  activity  of  the  bladder  and  lessening  the  shock  of  prolonged  opera- 
tions ;"  granting  that  "  it  checks  bleeding,  and  leaves  the  viscus  in  a 
thoroughly  antiseptic  condition,  preventing  the  formation  and  putrefaction 
of  pus,  and  acting  as  a  very  powerful  local  antiphlogistic"^ — granting  all  this, 
and  it  is  granting  much — the  wisdom  of  its  use  in  mechanically  distending 
the  bladder  as  a  preliminary  to,  or  during  the  operation  of,  crushing,  may 
fairly  be  doubted.  The  addition  of  carbolic  acid  to  water  cannot  diminish — 
and  it  is  not  pretended  that  it  increases — the  undesirable  mechanical  action  of 
warm  water  forced  into  the  bladder  through  the  urethra,  though  in  the  cystitis 
which  accompanies  the  presence  of  stone,  and  which  may  continue  after  its 
withdrawal,  the  injection  of  a  warm  one-pcr-cent.  solution  of  carbolic  acid 
may  be,  as  Mr.  Batterham  says,  "most  efficacious  in  allaying  pain." 

The  aim  of  every  operator,  from  the  time  of  Civiale  to  the  present  has  been, 
however,  to  diminish  the  inconveniences  arising  from  the  passage  of  these 
fragments.  The  fragments  produced  by  the  earlier  instruments  were  not 
as  large,  indeed,  nor  as  angular,  as  those  produced  by  later  instruments. 
The  earlier  lithotrites  did  not  break  the  stone  into  pieces,  but  scraped  its 
surfaces  and  gradually  reduced  it  to  powder  or  to  small  gravel,  and  the 
quantity  broken  down  at  each  sitting  was  not  as  large  as  that  obtained  now. 
Yet  fragments  of  considerable  size  could  sometimes  be  detached.  Acci- 
dents which  occurred  from  time  to  time  from  their  being  lodged  in  some 
part  of  the  urethral  canal,  led  Leroy  d'Etiolles  to  recommend  an  evacuating 
canula,  and  Heurteloup  to  introduce  an  instrument  which  has  since,  in  the 
modification  of  Sir  Henry  Thompson,  nearly  reached  perfection  as  a  means  of 
retaining  the  fragments  within  the  female  blade  and  permitting  their  extrac- 
tion in  this  way.  But  this  latter  instrument  is  used  on  the  assumption  that 
the  urethra  is  less  susceptible  of  mischief  from  the  introduction  and  with- 
drawal of  a  metallic  instrument,  than  is  the  bladder  from  the  presence  of  frag- 
ments. Civiale  desired  the  detention  of  the  latter  within  the  bladder  till 
their  angles  were  rounded  oft",  and  Heurteloup  advised  the  maintenance  of 
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the  recumbent  posture  to  retard  their  departure.    This  practice  has  since, 
till  comparatively  recently,  been  very  generally  observed. 

For  washing  out  the  bladder,  it  is  necessary  that  tepid  water  should  reacli 
the  organ  in  sufficient  volume  to  bring  back  with  it  in  its  refluence  the  debris- 
of  the  calculus.  It  is  necessary,  therefore,  that  it  should  reach  the  bladder  with 
a  certain  degree  of  rapidity,  and  with  a  certain  amount  of  force.  And  here- 
precisely  is  where  the  difficulty  appears  to  occur :  an  elastic  bag  in  the  grasp 
of  an  assistant's  hand  at  one  end  of  an  unyielding  tube ;  and  a  bladder  more- 
or  less  diseased — with  ureters  perhaps  unhealthy,,  and  kidneys  more  or 
less  changed  in  structure — at  the  other.  Every  pressure  of  the  hand  on  the 
rubber  bag  is  felt  at  every  portion  of  the  bladder,  and  through  the  constricted 
orifices  of  the  ureter,  the  pelvis  of  the  kidney,  and  even  through  its  tubuli 
uriuifepi  at  the  cortical  walls.  I  confess  that  in  the  performance  of  rapid  litho- 
trity,  my  chief  anxiety  formerly  began  with  the  injections ;  not  that  the- 
integrity  of  the  passive,  good-natured  bladder  was  to  be  feared,  but  rather 
that  of  the  delicate  structures  beyond,  whose  office  it  was  to  separate  from  the 
circulating  fluid  the  peccant  urea  which  it  contained.  For,  however  correctly 
we  may  estimate  the  propelling  force  at  one  end,  we  cannot  so  easily  estimate- 
the  resisting  power  at  the  other.  Sometimes  the  bladder  commences  its- 
expulsive  efforts  at  the  first  entrance  of  the  fluid,  and  it  is  not  easy  to  distin- 
guish between  the  normal  resistance  offered  by  a  healthy  bladder  when  full^ 
and  the  spasmodic  efforts  of  an  irritable  one  to  prevent  its  becoming  full. 

The  bladder  may,  without  much  disturbance  of  its  functions,  suffer  a  certain 
degree  of  gradual  distention  from  within ;  but  distention  fi'om  without  by  a 
fluid  which,  however  bland,  is  foreign  to  it,  is  not  equally  free  from  mischief. 
I  have  always  observed,  when  patients  have  been  under  the  influence  of  chloro- 
form, and  have  generally  been  assured  by  those  who  were  not  under  the  influ- 
ence of  an  anaesthetic,  that  their  sufferings  began  with  the  injection  of  water, 
and  not  when  the  lithotrite  was  doing  its  work  of  disintegration  and  before 
any  effort  was  made  to  urinate.  Still,  as  the  advantages  of  getting  rid  of  a. 
calculus  are  so  great,  and  as  there  are  but  two  methods  of  effecting  this  rapid 
delivery,  that  by  washing  out  the  bladder  will  continue  to  be  the  favorite  in 
the  greater  number  of  cases.  But  great  gentleness  in  manipulation  and  light- 
ness in  pressure,  with  due  recognition  of  the  resistance  which  the  bladder 
offers  to  the  distending  liquid,  must  be  cultivated.  As  the  accoucheur  can 
perceive  uterine  contractions  before  the  patient  herself,  so  likewise  can  the 
surgeon  recognize  the  efforts  of  the  bladder  to  expel  its  contents  before  the 
patient  is  aware  of  them. 

But  rapid  lithotrity,  in  the  days  when  it  was  first  recommended,  was  not 
what  is  meant  by  that  term  to-day.  Rapid  lithotrity  meant  operating  as- 
long  and  as  often  as  it  was  believed  that  the  bladder  would  tolerate  the  pre- 
sence of  a  solid  instrument  within  it,  without  in  any  manner  jeopardizing- 
its  integrity.  Rapid  lithotrity  meant  crushing  a  stone,  waiting  for  the  blad- 
der to  recover  itself  (a  period  usually  thought  to  be  not  less  than  three  or 
four  days),  and  then  searching  for  the  fragments  and  dealing  with  them  as  in 
the  first  instance ;  and  that  lithotrity  was  most  rapid  in  which  the  shortest 
interval  existed  between  the  sittings.  Cautious  men  allowed  intervals  of 
ten  or  fifteen  days,  and  limited  each  sitting  to  four  or  five  minutes.  Rapid 
lithotrity  to-day,  however,  means  something  far  more  rapid  and  far-reaching 
in  its  operation,  and  far  more  satisfactory  in  its  results.  Rapid  litho- 
trity often  means  the  removal  of  a  calculus  at  a  single  sitting ;  a  most 
desirable  result,  certainly,  but  one  which  must  sometimes  be  purchased  at 
the  expense  of  much  unnecessary  inconvenience  and  suffering.  Rapid  litho- 
trity, conducted  with  care  and  prudence,  and  with  due  regard  to  the  patient's 
general  and  local  condition,  is  a  most  satisfactory  procedure  ;  but  rapid  litho- 
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trity,  when  it  means  the  invariable  completion  of  the  operation  at  a  single 
sitting,  may  mean  suffering,  disaster,  and  death.  Long  sittings  are  not 
invariably  vs^ell  borne,  and  are,  therefore,  not  invariably  wise.  It  must  not 
be  imagined  that,  because  the  patient  is  anaesthetized,  no  inconvenience  will 
result  from  prolonged  manipulation.  The  same  intolerance  of  instruments 
may  exist  when  the  patient  is  asleep  as  when  he  is  awake,  though  he  may  be 
unable  to  give  any  outward  manifestation  of  that  intolerance.  To  generalize 
the  application  of  long  sittings,  thei-efore,  is  a  grave  error,  and  success  is  more 
likely  to  attend  the  practice  of  those  who  correctly  appreciate  the  degree  of 
irritability  proper  to  the  individual  bladder,  and  proportion  the  length  and 
duration,  and  the  force,  of  their  manipulations,  with  due  regard  to  the  balance 
of  all  the  parts  entering  into  the  formation  of  the  urinary  apparatus,  than  of 
those  who  regard  only  the  size  and  hardness  of  a  calculus,  and  t^e  cubic 
capacity  of  the  viscus  which  contains  it.  ISTot  alone  has  the  bladder  to  be 
considered :  to  my  mind  the  condition  of  the  urethra  is  of  still  greater 
moment;  not  alone  its  calibre,  but  its  individuality,  so  to  speak;  and  more 
than  these,  the  kidneys — those  organs  which  are  so  often  at  fault  in  calculous 
subjects,  and  which,  unluckily  for  the  operator  and  for  the  patient  also,  may 
be  diseased  without  giving  rise  to  any  appreciable  abnormal  condition  of  the 
urine.  The  first  break  in  my  last  series  of  thirty-five  successful  cases  of 
lithotrity  occurred  in  this  way. 

One  of  the  most  marked  modifications  of  this  operation,  which  more  than 
any  other,  perhaps,  has  undergone  important  changes  since  the  days  of  Civiale, 
who,  less  than  sixty  years  ago,  first  introduced  it  to  notice,  is  the  getting  rid, 
without  cutting,  of  a  stone  even  of  considerable  size  at  a  single  sitting.  This 
important  modification  is  due  in  principal  measure  toDr.  Bigelow,  of  Boston, 
who  advocates  crushing  the  stone,  and  washing  out  all  the  debris,  at  a  single  ~ 
sitting.  It  will  not  take  from  the  great  credit  due  to  Professor  Bigelow, 
for  it  to  be  said  that  the  recommendation  to  wash  out  the  bladder  did  not 
originate  with  him.  More  than  twelve  years  ago.  Dr.  L.  Aug.  Mercier,  in  a 
little  book  entitled  "  Traitement  preservatif  et  curatif  des  sediments,  de  la 
gravelle,  de  la  pierre  urinaire,  et  de  di verses  maladies  dependant  de  la  diathese 
urique,"  recommended  washing  out  the  bladder,  and  gave  a  cut  of  an  instru- 
ment made  for  him  for  the  purpose  some  years  before  by  Charriere,  of  Paris, 
and  which  was  not  unlike  the  first  India-rubber  bag  employed  in  this  country. 
Mercier's  method  was  not  generally  adopted,  however,  and  it  was  usual  till 
quite  recently  to  trust  to  chance  for  the  passage  of  the  friiigments.  It  was 
only  when  chance  did  not  suffice  that  return  was  again  had  to  the  lithotrite, 
and  to  large-sized,  large-eyed  catheters,  or  to  the  use  of  a  small  scoop. 

But  the  instrument  now  used  by  Bigelow  so  far  surpasses  Mercier's,  that 
it  may  be  said  to  be  a  new  one ;  and  the  knowledge  acquired,  chiefiy  through 
the  observations  of  American  surgeons,  of  the  greater  calibre  of  the  male 
urethra  and  of  its  greater  tolerance  of  large-sized  metallic  instruments  than 
was  formally  believed,  has  changed  the  views  of  lithotritists  as  to  the  best 
means  of  .dealing  with  the  fragments  of  a  calculus.  Judging  from  the  im- 
provements which  are  constantly  being  made  in  it,  Bigelow's  instrument 
may  not  yet  have  reached  its  highest  point  of  perfection  ;  but  in  its  latest 
form^  it  closely  approaches  it. 

There  remain  to  be  said  a  few  words  on  the  method  of  using  it ;  the  work 
of  crushing  being  ended,  a  canula  of  the  full  size  of  the  urethra  is  introduced, 
when,  warm  water  bein^  in  readiness  and  the  canula  being  attached  to  the 
pumping  apparatus,  the  slightest  pressure  of  the  fingers  and  thumb  on  the 
rubber  ball — a  force  not  more  than  sufiicient  to  dimple  its  walls — sufiices  to 

1  See  Fig.  1232,  page  238,  supra. 
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agitate  the  fragments  of  the  calculus  and  bring  them  within  the  large  eye  of 
the  tube.  The  appreciation  by  Dr.  Bigelow  of  the  very  gentle  pressure  which 
suffices  to  put  in  motion  fragments  differing  but  little  in  specific  gravity 
from  the  fluid  in  which  they  were  originally  formed,  entitles  him  to  the 
gratitude  of  every  suiferer  from  vesical  calculus  who  desires  to  be  rid  of  it 
with  the  least  possible  delay,  and  with  the  least  possible  pain. 

LiTHOTKiTY  IN  THE  Female. — We  are  not  often  called  upon  to  operate  for 
stone  in  the  bladder  in  the  female.  The  anatomy  of  the  female  urinary  appa- 
ratus favors  the  early  escape  of  calculi  through  the  urethra,  and  before  they  have 
attained  a  size  to  require  the  surgeon's  assistance.  But  in  those  exceptional 
cases  in  which  the  calculus  remains  within  the  bladder,  it  must  be  extremely 
rare  for  any  other  operation  than  crushing  to  be  called  for.  If  neither 
stricture  nor  enlarged  prostate  is  an  insuperable  obstacle  to  crushing  in  the 
male,  how  much  more  favorable  is  the  female  urethra  for  the  manipulation 
of  crushing  instruments  ?  Its  shortness  and  its  large  normal  calibre,  suscep- 
tible of  considerable  inci-ease  b}^  the  use  of  the  lithotrite,  render  extraction  of 
stone  by  incision  into  the  bladder,  either  through  its  neck  or  through  the 
vesico-vaginal  septum,  rarely  necessary ;  and  still  more  rarely  is  the  more 
formidable  supra-pubic  operation  called  for,  except  in  cases  of  immensely 
large  and  hard  calculi. 

■  LiTHOTMTY  IN  CHILDREN. — Eor  a  long  time  it  was  felt  that  in  children,  at 
least,  lithotomy  would  continue  to  hold  its  place,  the  operation  on  them 
being  usually  considered  an  easy  and  a  safe  one.  I3ut,  however  safe  the  opera- 
tion may  usually  be  considered,  and  however  easy  of  performance,  we  some- 
times meet  with  unexpected  difficulty  and  delay  in  its  performance,  and  with 
disappointment  in  its  results.  The  most  accomplished  surgeons  have  failed 
to  reach  the  bladder,  the  left  index  finger  going  deeply  into  the  perineum 
and  pushing  the  prostate  and  neck  of  the  bladder  before  it,  and  have  well  nigh 
abandoned  the  operation  under  the  impression  there  was  no  stone,  when  in 
reality  the  bladder  had  not  been  opened.  Two  cases  of  this  kind  have  come 
under  my  notice:  in  both  long  gropings  occurred,  and  in  one  the  prostate 
and  neck  of  the  bladder  were  pushed  before  the  finger,  leading  to  a  suspicion 
of  faulty  diagnosis.  Fortunately  the  operators  did  not  trust  too  implicitly 
to  the  finger.  This  risk  is  mentioned  merely  incidentally,  to  show  that 
lithotomy  in  children  is  not  always  completely  free  from  difficulty.  In  the 
mean  time  tlie  sphere  of  lithotrity  has  within  the  past  few  years  been  greatly 
extended,  and  it  is  possible  that  hereafter  it  may  be  found  preferable  in 
selected  cases  even  in  children. 
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Wounds  of  the  Bladder. 

The  bladder  may  be  rendered  physically  incapable  of  retaining  urine,  by 
reason  of  penetrating  wounds  from  without,  or  laceration  of  its  walls  from 
within  the  pelvis  by  fractured  bones,  or  by  rupture  resulting  from  sudden 
compression  exercised  over  it  when  in  a  state  of  distension.  These  are  the 
more  usual  causes  of  this  lesion  ;  instances,  however,  are  on  record  in  which  it 
seems  to  have  followed  the  use  of  catheters  and  such  like  instruments  in  the 
male,  and  of  midwifery  forceps  in  the  female.  Wounds  of  the  bladder  are 
■classified  as  incised,  punctured,  lacerated,  and  gunshot  wounds. 

Incised  Wounds. — Owing  to  the  manner  in  which  it  is  protected  by  the 
pelvis,  incised  wounds  of  the  bladder  are  of  rare  occurrence;  the  late  American 
war  failed  to  furnish  an  illustration  of  either  this  or  the  following  variety. 
These  wounds  are  generally  the  result  of  stabbing ;  occasionally  they  are 
inflicted  suicidally ;  and  cases  are  recorded  in  which  they  were  made  by  the 
patient  himself  for  the  purpose  of  relieving  urgent  retention.^  Sometimes 
these  wounds  take  very  remarkable  directions. 

A  case  of  Mr.  Couper's  is  recorded,  in  which  a  sailor's  knife,  entering  at  the  left 
buttock,  was  found  to  have  opened  the  bladder.  Post-mortem  examination  showed  that 
the  weapon,  penetrating  the  gluteal  muscles,  had  cut  through  a  part  of  the  great  sacro- 
sciatic  ligament,  completely  divided  the  pudic  artery  and  nerve,  and  one  vein,  and, 
opening  the  bladder  at  its  lower  part  close  to  the  trigone,  had  made  a  wound  large 
■enough  to  admit  the  tip  of  the  forefinger.  The  case  further  illustrates  a  frequent  result 
of  this  injury,  viz.,  diffuse  inflammation  of  the  cellular  tissue  of  the  pelvis,  with  acute 
peritonitis.^ 

Where  wounds  of  the  bladder  have  also  penetrated  the  peritoneal,  cavity,  a 
fatal  result  has  almost  invariably  followed.  The  bladder  has  been  uninten- 
tionally opened  by  the  knife  of  the  surgeon  in  the  removal  of  tumors  involv- 
ing the  pelvic  cavity.  The  late  Dr.  Marion  Sims  recently  referred  to  this 
accident  and  its  treatment  in  the  following  passage : — ^ 

The  bladder  has  beek  wounded  in  ovariotomy  and  in  extirpation  of  uterine  fibroids. 
This  accident  happened  once  in  the  hands  of  the  great  ovariotomist,  Washington  Atlee  ; 
also  in  the  practice  of  an  eminent  surgeon  in  New  York  ;  and  it  occurred  to  me  in  the 

'  Lancet,  Sept.  4,  1880.  "  Medical  Times  and  Gazette,  June  14,  1879. 

»  British  Medical  Journal,  Deo.  17,  1881. 
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removal  of  an  enormous  uterine  fibroma.  The  bladder  was  cut  across  for  several  inches, 
as  it  was  extensively  spread  out  over  the  anterior  face  of  the  tumor.  The  wound  of  th& 
viscus  was  closed  with  fine  silver  wire.  The  patient  died  a  few  hours  afterwards  of 
shock  and  hemorrhage.  Dr.  Thomas  reports  a  case  where  he  found  the  bladder  closely- 
attached  to  the  anterior  face  of  an  ovarian  tumor.  There  was  some  doubt  about  it,  and 
he  cut  into  the  bladder,  passed  his  finger  in  to  clear  up  the  diagnosis,  and  then  closed 
the  incision  by  suture  ;  the  patient  quickly  recovered. 

Punctured  wounds  are  by  no  means  common.  They  are  generally  caused 
by  falls  from  a  height,  the  patient  being  impaled  on  stakes,  spikes,  or  other 
sharp  projections.  These  injuries  are  usually  accompanied  by  a  considerable 
amount  of  laceration,  which  frequently  involves  the  rectum  and  neighboring 
structures.  "When  recovery  follows,  a  fistulous  opening  is  often  left.  Punc- 
tured wounds  of  the  bladder  are  sometimes  made  by  the  surgeon  with  an 
aspirator-needle  or  a  trocar,  for  the  relief  of  retention  of  urine,  advantage- 
being  taken  of  the  anatomical  disposition  of  the  parts  to  open  the  viscus- 
without  wounding  the  peritoneum.  Consequently  this  operation  is  almost 
invariably  practised  with  impunity,  its  results  thus  contrasting  with  those- 
which  usually  follow  accidental  wounds  of  the  organ. 

Lacbrateu  wounds,  like  those  of  the  last  variety,  are  very  fatal.  When 
the  peritoneum  is  involved,  they  are  always  most  serious;  other  parts  in  thfr 
neighborhood  are  often  injured:  and,  if  recovery  takes  place,  some  permanent 
inconvenience,  such  as  a  fistula,  is  almost  unavoidable.  The  possibility  of  a 
wound  of  the  bladder  being  complicated  with  fracture  must  not  be  lost  sight 
of;  and  in  making  explorations  with  the  finger,  care  should  be  taken  to 
remove  any  fragment  of  bone  which  may  be  separated,  or  is  at  all  likely  to- 
become  neci'osed.  Instances  are  on  record  where  pieces  of  bone  have  made 
their  way  into  the  bladder,  either  by  penetration  at  the  time  of  injury,  or 
subsequently  by  exfoliation  and  ulceration,  and  have  formed  the  nuclei  of 
vesical  calculi.  Dr.  Banister'  has  recentlj'^  published  an  account  of  a  patient 
in  whom  two  vesical  calculi,  formed  on  nuclei  of  bone,  resulted  from  a  gun- 
shot wound  of  the  pelvis.  The  possibility  of  the  bladder  being  wounded 
must  always  be  remembered  where  fracture  of  the  pelvis  exists  ;  for  in  this 
way  it  has  been  both  punctured  and  lacerated  with  fatal  results.  Hence,  it 
has  become  a  rule  in  all  cases  of  injury  to  the  pelvis,  when  the  violence  has 
been  considerable,  for  the  surgeon  to  make  a  careful  examination  of  the 
bladder  with  the  catheter,  for  the  purpose  of  ascertaining  this  point. 

Gunshot  wounds  are,  for  the  most  part,  met  with  in  military  practice, 
although  examples  of  them  are  not  wanting  in  civil  life.  The  damage  that 
is  thus  occasioned,  not  only  to  the  bladder  but  to  adjacent  parts,  is  often 
very  extensive,  and  it  seems  remarkable  that  recovery  should  be  as  frequent 
as  statistics  show  it  to  be.  In  131  cases  of  gunshot  wound  of  the  bladder, 
complicated  with  fracture  of  one  or  other  of  the  adjacent  bones,  collected 
by  Dr.  i?artels^  and  quoted  by  Coulson,^  there  were  only  38  deaths ;  from 
which  we  may  infer,  that  these  wounds  by  their  extent  aftbrd  a  facility  for 
the  escape  of  Urine  and  pus,  which  is  favorable  to  recovery,  a  deduction 
rendered  still  more  pi'obable  b}'^  the  figures  showing  double  wounds  of  the 
bladder  to  be  somewhat  less  dangei'ous  than  single  ones.  Military  experience 
furnishes  many  examples  in  Avhich  the  bladder  and  rectum  having  been  shot 
through,  recovery  has  followed — a  result  which  has  been  generally  attributed 

'  American  Journal  of  the  Medical  Sciences,  January,  1882. 

*  Archiv-  fur  klin.  Chir.,  Bd.  xxii. 

^  On  Diseases  of  the  Bladder  and  Prostate,  6tli  ed.,  p.  86. 
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by  the  various  observers  to  the  thorough  drainage  which  has  thus  become  a 
necessary  part  of  the  management  of  these  cases.  All  recorded  observations 
indicate  that  there  is,  in  this  class  of  injuries,  considerable  danger  of  extra- 
vasation of  urine  occurring  about  the  third  or  fourth  day,  when  the  sloughs 
are  beginning  to  separate.  Immediately  following  upon  this  w-e  may  have 
peritonitis,  cellulitis,  or  septicaemia,  which  are  frequent  causes  of  death. 

Bullets  and  missiles  lodged  in  the  neighborhood  of  the  bladder,  have  been 
known  to  make  their  way  into  it  by  ulceration,  and  military  practice  aflbrds 
numerous  examples  in  which  urinary  calculi  have  formed  on  such  nuclei  as 
bullets,  pieces  of  shells,  arrowheads,  and  other  miscellaneous  objects  which 
entered  in  this  manner. 

A  wound  of  the  bladder  is  generally  indicated  bj'  the  escape  of  urine, 
more  or  less  bloody,  through  the  laceration,  or  by  the  urethra.  The  position 
^nd  direction  of  the  opening  may  assist  in  the  diagnosis.  Pain  along  the 
course  of  the  urethra,  ineffectual  attempts  to  urinate,  vesical  tenesmus, 
imperfect  priapism,  and  shock,  are  other  symptoms  which  are  more  or  less 
prominent. 

In  the  treatment  of  wounds  of  the  bladder,  regard  must  be  had  mainly  to 
those  circumstances  which  usually  bring  about  a  fatal  termination :  these 
-are  urinary  extravasation  and  peritonitis,  j^o  method  of  treating  a  wound 
of  the  bladder  can  be  regarded  as  efficient  which  does  not  provide  for  the 
free  escape  of  the  urine,  as  fast  as  it  is  secreted.  Where  the  wound  opens 
into  the  peritoneal  cavity,  acute  inflammation  rapidly  supervenes,  and  it 
■often  happens  that  peritonitis  is  far  advanced  before  the  practitioner  has  the 
■opportunity  of  doing  anything  to  avert  it.  Where  there  is  reason  to  believe 
that  urine  is  thus  finding  its  way  into  the  abdominal  cavity,  the  position  of 
the  patient  is  one  fraught  with  the  greatest  danger.  Under  the  circum- 
stances it  becomes  a  grave  consideration  whether  we  should  content  ourselves 
with  such  drainage  from  the  bladder  as  a  catheter  would  aftbrd,  or  whether, 
by  a  perineal  incision,  we  should  not  provide  an  escape  for  the  urine,  at  least 
as  free  as  that  by  which  it  is  finding  its  way  into  the  jaeritoneal  cavity.  The 
•cases  recorded  by  Dr.  Walker^  and  Dr.  Erskine  Mason^  favor  the  adoption  of 
the  latter  proceeding.  In  both  instances  there  was  rupture  of  the  bladder, 
Tvith  peritonitis.  In  both  lateral  cystotomy  was  performed,  and  both  ended 
in  perfect  recovery.  This  is  a  practice  worthy  of  imitation.  I  shall  presently 
refer  to  the  circumstances  under  which  it  might  be  deemed  desirable  to 
attempt  to  close  an  opening  in  the  walls  of  the  bladder,  to  prevent  urine 
finding  its  way  into  the  peritoneum. 

Extravasation  of  urine  msiy  occur  either  immediately  after  the  injury,  or 
secondarily,  as  we  have  noticed  in  gunshot  injuries,  about  the  time  that  the 
sloughs  separate.  In  either  instance,  but  more  particularly  in  the  latter,  it 
is  to  be  regarded  as  a  most  dangerous  complication  requiring  bold  and  de- 
cisive action.  In  all  cases  of  wound  of  the  bladder,  as  long  as  urine  escapes 
freely,  either  by  the  urethra  or  through  the  external  wound,  no  anxiety 
need  be  entertained  on  this  point.  Should,  however,  the  patient  have  a  feel- 
ing of  chilliness,  or  a  rigor,  with  sudden  diminution  or  cessation  of  the  flow 
of  urine,  and  perhaps  redness  and  brawniness  of  some  part  of  the  skin  adja- 
cent to  the  wound,  there  will  be  much  ground  for  apprehension.  A  catheter 
should  be  at  once  introduced,  either  through  the  wound  or  along  the  urethra, 
by  whichever  means  a  flow  of  urine  may  be  best  secured  and  maintained. 
Should  there  be  any  external  indication  of  extravasated  urine,  free  incisions 

'  Med.  Commnnications  of  the  Mass.  Med.  Society,  vol.  vii. 
'  New  York  Med.  Journal,  vol.  xvi.  1872. 
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must  be  made  wherever  there  is  tension,  in  accordance  with  the  rules  of 
surgery  relating  to  this  point.  When  the  extravasation  is  secondary,  it  is 
unfortunately  most  frequently  found  taking  place  where  it  cannot  be  seen,, 
into  the  cellular  tissue  around  the  neck  of  the  bladder,  giving  rise  to  a  very 
fatal  form  of  pelvic  cellulitis.  In  any  case  of  wound  or  contusion  in  the- 
neighborhood  of  the  bladder,  should  there  arise  grounds  for  believing  that 
urinary  extravasation  into  the  deeper  tissues  of  the  pelvis  is  going  on,  a  most 
careful  exploration  by  the  finger,  not  only  of  the  wound  but  also  of  the- 
rectum,  should  be  made,  and  if  any  indication,  such  as  tension  or  fluctuation, 
be  discovered,  the  surgeon  should  not  hesitate  to  make  an  incision.  Even  in 
the  absence  of  evidence  as  to  the  direction  urine  may  be  taking,  when  signs- 
of  its  extravasation  are  present  at  or  about  the  usual  time  of  separation  of 
the  sloughs — when  it  is  not  infrequent — I  do  not  think  that  the  question  of 
performing  perineal  cystotomy  for  the  purpose  of  providing  drainage  should 
be  set  aside.  In  Dr.  Erskine  Mason's  case,  this  measure  was  not  adopted  till 
sixty -two  hours  after  the  bladder  had  been  ruptured.  If  no  exit  for  urine  is  fur- 
nished, if  it  be  allowed  to  collect  within  the  pelvis  or  become  diifused  among- 
the  tissues,  a  fatal  result  is  unavoidable.  Such  a  consideration,  therefore, 
determines  the  expediency  of  opening  the  bladder  when  there  are  no  other 
means  of  reaching  the  point  from  which  the  extravasation  is  proceeding- 
Pelvic  cellulitis  occurring  under  these  circumstances,  is  much  more  likely 
on  anatomical  grounds  to  extend  rapidlj'  backward  than  to  come  forward. 
Hence  it  is  important  to  recognize  its  earliest  possible  manifestations,  and  to- 
meet  them  without  delay. 

In  gunshot  or  other  wounds  in  the  neighborhood  of  the  bladder,  resulting- 
from  explosions,  careful  exploration  of  the  wound  must  be  made  with  th& 
view  of  detecting,  and  if  practicable  removing,  any  foreign  body  which 
may  be  lodged  within  the  viscus.  The  examination  of  the  bladder  with  the- 
catheter  is  a  proceeding  which  should  not  be  omitted  under  such  circumstances.. 
In  many  of  the  cases  in  which  missiles,  incrusted  with  phosphates,  have  been 
extracted  by  lithotomy,  it  is  probable  that  in  the  first  instance  these  were 
lodged  in  the  vicinity  of  the  bladder,  into  which  they  subsequently  made; 
their  way  by  ulceration. 


Rupture  of  the  Bladder. 

This  injury  is  most  frequently  caused  by  the  application  of  violence  over 
the  region  of  the  bladder  when  the  latter  is  in  a  more  or  less  distended 
condition.  iN^umerous  instances  are  recorded  in  which  the  damage  has  been 
done  in  drunken  quarrels  by  blows  or  kicks,  or  when  in  wrestling  one  man 
tumbles  heavily,  falling  with  his  knee  on  the  abdomen  of  his  yielding  or 
perhaps  prostrate  antagonist.  The  extreme  frequency  with  which  this  acci- 
dent is  associated  with  drunkenness  has  led  to  alcoholic  influence  being 
included  amongst  its  predisposing  causes.  Mr.  Rivington,  in  a  recent  article 
on  this  subject,'  speaks  of  intra-peritoneal  rupture  as  one  of  the  penalties  of 
drink,  and  adds  to  his  own  testimony  that  of  M.  Houel,^  in  the  following 
quotation:  "Alcohol  has  a  double  influence  in  predisposing  to  this  injury,  for 
it  causes  an  increased  and  rapid  secretion  of  urine,  and  quick  distension  of 
the  bladder ;  it  also  deadens  the  sensitiveness  of  its  mucous  membrane,  and 
the  call  to  micturate  is  so  feeble  that  it  is  disregarded  by  the  drunkard,  and 
the  distension  is  allowed  to  increase." 

The  bladder  has  been  ruptured,  when  distended,  by  violent  muscular  action, 

•  Lancet,  June  3,  1882.  '  Des  Plaies  et  des  Raptures  de  la  Vessie.     Paris,  1S57. 
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the  explanation  being  suggested,  that  in  these  instances  the  coats  of  the 
bladder  have  undergone  some  change  by  which  their  power  of  resistance  has 
been  sensibly  diminished.  I  have  recorded  a  case'  in  which  there  were  good 
grounds  for  believing  that  the  injury  was  caused  in  this  way : — 

The  patient,  a  young  man,  had  been  suffering  from  retention  of  urine  for  some 
days.  When  admitted  into  the  Liverpool  Infirmary,  he  was  in  a  state  of  collapse 
from  which  he  never  rallied.  A  catheter  was  introduced  into  his  bladder  immediately 
after  his  admission,  but  only  a  few  drops  of  blood-stained  fluid  escaped.  At  the  post- 
mortem examination,  a  rupture  was  found  in  the  posterior  wall  of  the  bladder,  com- 
municating with  the  peritoneal  cavity.  The  edges  of  the  opening  were  covered  by 
lymph,  and  the  rent  measured,  when  not  stretched,  an  inch  and  a  half  in  length. 
There  were  also  signs  of  peritonitis.  Though  from  the  history  of  the  patient  there 
was  no  doubt  that  he  had  suffered  from  prolonged  retention,  no  sensible  diminution  of 
the  dimensions  of  the  urethra  could  be  discovered. 

Dr.  Gouley^  records  a  case  in  which  rupture  of  the  fundus  of  the  bladder 
occurred  during  etherization  in  a  patient  suffering  from  extreme  retention 
of  urine,  consequent  on  a  complete  rupture  of  the  urethra  at  the  bulbo-meni- 
branous  junction.  He  says  that  whilst  the  anaesthetic  was  being  given  the 
patient  became  greatly  excited,  and  that  during  one  of  his  struggling  fits 
the  abdominal  tumor  suddenly  disappeared,  and  the  former  area  of  dulness 
became  tympanitic.  Dr.  T.  K.  Cruse^  also  furnishes  particulars  of  six  cases 
illustrative  of  muscular  action  as  effecting  this  lesion. 

It  must  be  remembered  that  this  injury  may  be  occasioned  by  external 
violence' without  its  being  indicated  by  any  corresponding  mark  or  abrasion, 
and  further,  that  it  may  be  complicated  as  well  as  caused  by  fracture  of  the 
protecting  bone.  I  have  known  it  happen  where  the  pelvis  had  been  broken 
by  a  horse  falling  on  his  jockey,  whilst  steeplechasiog.  These  points  are  not 
unimportant  to  recollect,  especially  under  circumstances  involving  medico- 
legal inquiries.  Men  are  far  more  liable  to  this  injury  than  women.  The 
comparative  immunity  of  the  female  is  explained  by  Dr.  Harrison*  as  being 
mainly  due  to  certain  anatomical  peculiarities,  having  regard  to  the  greater 
size  of  the  female  pelvis  and  the  direction  of  the  bladder.  Possibly  the 
shortness  and  distensibilitj'  of  the  urethra  in  the  female,  by  permitting  a 
rapid  emptying  of  the  bladder  on  the  sudden  application  of  compression — 
a  sort  of  safety-valve  action — has  more  to  do  in  explaining  the  rarity  of  the 
injury  in  women  than  has  hitherto  been  conceded.  A  reference  to  any  large 
number  of  collected  cases  of  rupture  of  the  bladder,  seems  to  indicate  that> 
the  lesion  oftenest  occurs  in  that  part  of  the  vesical  wall  which  is  least  able, 
by  reason  of  its  structural  relations,  to  adapt  itself  by  yielding  on  the  appli- 
cation of  any  sudden  compressing  force.  Hence  the  frequency  with  which 
the  tear  is  found  at  the  junction  of  the  posterior  wall  and  the  fundus. 

It  is  important  to  notice  the  kind  of  wound  which  is  usually  met  with 
when  a  more  or  less  distended  bladder  gives  way  under  the  effect  of  violence 
suddenly  applied  to  it.  When  an  examination  has  been  made  in  cases 
proving  almost  immediately  fatal,  it  has  been  found  that  the  wound  has  been 
of  the  nature  of  a  fissure,  varying  in  extent  and  direction.  In  one  case  which 
I  examined,  the  opening,  though  complete,  looked  like  a  crack  half  an  inch 
in  length,  whilst  others  have  been  found  nearly  two  inches  long.  In  the 
character  of  these  w.ounds  I  have  never  seen  anything  which  would  lead  me 
to  believe  that  repair  would  not  be  probable  on  accurate  coaptation  of  their 

'  Lectures  on  the  Surgical  Disorders  of  the  Urinary  Organs,  2d  ed.,  p.  39. 

"  Diseases  of  the  Urinary  Organs,  p.  245. 

'  Medical  Record,  Aug.  1,  1871. 

'  Dublin  Journal  of  Medical  Soienpe,  vol.  ix. 
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*des  with  sutures,  provided  that  other  circumstances  were  favorable.  "When 
examined  after  the  lapse  of  some  hours  from  the  infliction  of  the  injury, 
these  wounds  present  varying  indications  of  the  acute  inflammatory  mischief 
in  which  they  so  soon  become  involved.  This  was  well  illustrated  by  the 
case  to  which  I  have  already  referred. 

The  symptoms  of  rupture  of  the  bladder  are,  in  addition  to  the  local  signs, 
those  which  usually  indicate  laceration  of  any  other  important  internal 
organ.  Cases  however  are  occasionally  met  with  in  which  urgent  symptoms 
remain  in  abeyance  for  some  time.  Mr.  Holmes'  records  one  terminating 
fatally,  where  a  man  walked  to  St.  George's  Hospital  complaining  of  a  blow 
received  in  the  hypogastric  region  thirty-six  hours  previously,  but  exhibit- 
ing no  distress  of  any  kind  ;  post-mortem  examination  showed  the  existence 
of  an  extensive  laceration  of  the  bladder.  Somewhat  similar  instances  will 
be  found  elsewhere  narrated.^  The  following  passage,  from  Gross,^  referring 
to  seven t}- -eight  case? analyzed  by  Dr.  Stephen  Smith,  bears  upon  the  point 
now  under  notice : — 

The  primaiy  symptoms  are  stated  to  have  been  severe  in  fifty-nine  of  the  cases,  and 
it  is  worthy  of  note  that  in  forty-three  of  these  the  rupture  extended  into  the  peritoneal 
cavity.  In  nine  cases,  in  seven  of  which  the  peritoneum  was  affected,  the  symptoms 
were  slight,  and  in  three  they  were  entirely  absent.  In  twenty-eight  instances  there 
was  from  the  beginning  inability  to  urinate ;  in  three,  on  the  contrary,  the  bladder  retained 
its  expulsive  power.  Bloody  urine  was  drawn  off  in  twenty-five  cases  and  clear  urine 
in  four.  In  seven  of  the  cases  the  patients  were  able  to  walk  after  the  occurrence  of 
the  injury.  Seven  of  the  patients  felt  a  sensation  at  the  moment  of  the  accident  as  of 
the  bladder  bursting.  In  nearly  all  there  was  an  absence  of  evidence  of  external 
violence. 

The  indications  of  ruptured  bladder  may  be  generally  stated  as  pain  over 
the  region  of  the  organ,  inability  to  urinate,  and  more  or  less  collapse 
followed  by  signs,  local  and  general,  of  inflammation.  Symptoms  such  as 
these,  taken  in  conjunction  with  the  history  of  the  patient,  would  naturally 
lead  to  an  examination  of  the  bladder  with  the  catheter.  On  the  intro- 
duction of  the  instrument  the  bladder  may  be  found  absolutely  empty,  the 
viscus  being  felt  so  firndy  contracted  on  the  point  of  the  catheter,  as  almost 
to  suggest  that  it  had  failed  to  reach  it ;  or  a  few  drachms  of  blood-stained 
urine  may  escape.  In  some  instances  the  catheter  has  found  its  way  through 
the  wound,  and  has  thus  entered  the  cavity  of  the  abdomen,  from  which 
urine  more  or  less  blood-stained  has  been  removed. 

These  injuries  are  exceedingly  fatal ;  out  of  the  seventy-eight  eases  ana- 
lyzed by  Dr.  Stephen  Smith,^  in  1851,  there  were  only  five  recoveries.  The 
consideration  of  figures  such  as  these  indicates  that  in  this  particular  direc- 
tion abdominal  surgery,  which  during  recent  years  has  made  such  rapid  strides, 
has  yet  much  to  accomplish. 

The  treatment  of  ruptured  bladder  riiust  have  special  reference  to  the  two  va- 
rieties of  this  lesion — (1)  where  the  cavity  of  the  peritoneum  is  opened,  and 
(2)  the  extra-peritoneal  form,  where  the  rupture  is  in  that  part  of  the  blad- 
der which  is  outside  the  line  of  reflection  of  its  peritoneal  investment.  The 
difference  is  essentially  this:  in  the  former  case,  the  urine  and  blood  pass 
directl}-  into  the  abdominal  cavity,  whilst  in  the  latter  they  infiltrate  the  tis- 
sues around  the  bladder,  and  produce  consequences  in  every  respect  similar  to 
those  observed  in  urinary  infiltration  of  parts  which  are  more  superficial,  and 

*  Principles  and  Practice  of  Surgery,  p.  223,  note. 
«  Med.  Times  and  Gazette,  Sept.  28,  1872. 

3  Practical  Treatise  on  the  Diseases,  Injuries,  and  Malformations  of  the  Urinarv  Bladder,  etc., 
p.  322.  ^ 

*  New  York  Journal  of  Medicine,  N.  S.,  vol.  vi. 
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Avhere  its  effects  can  be  seen.  With  the  view  of  narrowing  the  principles  of 
treatment,  it  is  important  carefully  to  analyze  these  two  conditions. 

(1)  Where  the  rupture  has  extended  into  the  peritoneal  cavity,  I  cannot  find 
-any  evidence  to  warrant  the  belief  that  life  has  ever  been  saved  without  the 
intervention  of  surgery.  In  the  few  instances  in  which  recovery  has  taken 
place,  it  has  been  directly  traceable  to  the  aid  which  nature  has  received  from 
the  surgeon's  hand. 

It  will  be  desirable  to  ascertain  under  what  circumstances  a  favorable  issue 
has  thus  been  brought  about.  There  is  sufficient  evidence  to  conclude  that 
■catheterization  alone  has  in  some  instances  been  effectual.  The  cases  recorded 
by  Mr.  Chaldicott'  and  Di\  Thorp^  illustrate  this.  For  in  these  there  can  be 
no  doubt  that  large  quantities  of  urine  were  drawn  off  from  the  peritoneal 
•cavity,  which,  if  allowed  to  remain,  would,  it  is  reasonable  to  suppose,  have 
induced  fatal  consequences.  Dr.  Macdougall^also  records  two  cases  of  recov- 
ery after  rupture  of  the  bladder  where  catheterization  afforded  important  aid 
in  bringing  about  recovery.  The  view  taken  that  the  use  of  the  catheter  has, 
in  these  and  other  instances,  determined  the  satisfactory  result,  is  strength- 
■ened  by  what  has  been  observed  in  cases  which  have  terminated  fatally.  There 
are  reasons  for  believing  that  the  peritoneum  is  more  tolerant  of  the  presence 
of  healthy  urine  than  we  might  at  first  sight  be  inclined  to  suppose.  In  fact 
we  may  go  further,  and  say  that  in  these  cases  the  fatal  peritonitis  set  up,  is 
due,  not  as  much  to  the  entrance  of  healthy  urine  within  the  cavity  of  an 
uninjured  peritoneum,  as  to  the  decomposition  of  the  urine  which  follows  its 
•confinement  by,  or  even  contact  with,  tissues  more  or  less  disintegrated  by 
violence.  jVIenzel's^  experiments  are  confirmatory  of  this  view,  as  they  de- 
Tnonstrate  that  healthy  urine  does  not,  of  itself,  necessarily  cause  destruction, 
and  that  its  eftects  on  the  tissues  are  harmless  as  long  as  an  escape  is  pro- 
vided for  it.  Subcutaneous  injections  of  fresh  healthy  urine,  made  experi- 
mentally by  Keyes,'  in  man,  were  followed  by  no  irritation  whatever.  It  is 
when  urine  becomes  retained,  and  decomposes,  that  it  manifests  its  destruc- 
tive powers  upon  the  tissues  with  which  it  is  in  contact.  If  no  extensive 
•damage  be  done  to  the  abdominal  parietes,  if  the  urine  which  finds  its  way 
into  the  cavity  of  the  peritoneum  be  not  largely  contaminated  with  blood  or 
other  readily  putrefiable  matter.and  if  escape, as  by  catheterization,  be  [irovided 
for  urine  so  effused,  peritonitis  need  not  necessarily  be  provoked.  In  Dr. 
Thorp's  case,  to  which  reference  has  been  made,  in  addition  to  catheteriza- 
tion, washing  out  of  the  peritoneum  with  tepid  water,  through  the  catheter, 
was  employed.  In  the  majority  of  cases  of  intra-peritoneal  rupture  of  the 
bladder,  one  or  other  or  all  of  these  conditions  necessary  to  recovery  are  usu- 
ally absent.  The  effused  urine,  often  largely  mixed  with  blood,  comes  in 
contact  with  bruised  and  lacerated  tissues,  and,  unprovided  with  any  way  of 
■escape,  decomposes  and  gives  rise  to  that  rapid  and  destructive  inflammation, 
probably  septicsemic  in  its  nature,  which,  in  spite  of  all  treatment,  brings  about 
a  fatal  termination  in  the  course  of  a  few  daj-s. 

Again,  as  already  mentioned,  cases  of  rupture  of  the  bladder  have  been  suc- 
cessfully treated  by  cystotomy,  and,  since  these  injuries  are  obviously  hopeless 
if  left  to  themselves,  it  has  been  further  proposed  to  perform  abdominal  section 
for  the  purpose  of  allowing  the  opening  in  the  bladder  to  be  closed  with 
sutures.  Mr.  Heath*  and  Mr.  Willett'  record  cases  in  which  this  was  done,' 
and  though  the  results  were  in  neither  instance  successful,  this  might  have 

'  Provincial  Med.  and  Surg.  Journal,  1846.         ^  Dublin  Quarterly  Jour,  of  Med.  Sci.,  1868. 
^  Edinburgh  Medical  Journal,  Jan.  1877. 

'  Wiener  med.  Wochensohrift,  Nos.  81-85,  1869. 

*  Van  Buren  and  Keyes,  Diseases  of  the  Genito-Urinary  Organs,  p.  144.     New  York,  1874. 

'  Med.-Chir.  Transactions,  vol.  Ixii.  '  St.  Bartholomew's  Hospital  Reports,  vol.  xii. 
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been  due  to  the  giving  way  of  the  sutures  which  at  the  post-mortem  examina- 
tion was  found  to  have  taken  place.  In  no  class  of  cases  have  more  brilliant 
results  been  obtained  than  in  those  involving  the  opening  and  exploration  of 
the  abdominal  cavitj-,  and  the  manipulation  of  the  organs  contained  in  it ;  and 
it  is  reasonable  to  infer  that  ruptures  of  the  bladder,  now  almost  always 
fatal,  will  some  day  be  brought  within  the  range  of  this  procedure. 

Fischer,  of  Buda-Pesth,'  from  a  series  of  experiments  on  dogs,  draws  the 
conclusion  that,  in  wounds  of  the  bladder,  success  depends  almost  entirely  on 
the  accuracy  with  which  the  sutures  are  jDlaced.  He  used  for  this  purpose 
catgut  and  antiseptic  silk,  and  anticipates  a  greater  success  in  man  by  reason 
of  the  possibility  of  retaining  a  catheter  in  the  bladder.  Dr.  E.  Vincent/  of 
Lyons,  in  a  paper  on  laparotomy  and  intra-peritoneal  cystorraj)hy  in  dogs  and 
rabbits,  draws  equally  hopeful  conclusions  with  regard  to  wounds  of  the 
human  bladder. 

Ilis  method  of  procedure  consisted  in  opening  the  abdomen  and  the  blad- 
der ;  sometimes  portions  of  the  wall  of  the  latter  were  removed.  By  then 
temporarily  closing  the  parietal  wound,  only  urine  was  allowed  to  remain  in 
contact  with  the  viscera.  Subsequently  the  abdomen  was  reopened  and 
cleansed,  after  which  the  wound  in  the  bladder  was  carefully  closed  and  the 
parietal  opening  again  adjusted  with  sutures.  Recover^'  took  place,  in  rab- 
bits, in  cases  where  the  peritoneum  had  been  exposed  to  the  action  of  the  urine- 
for  as  long  as  forty-eight  hours. 

(2)  In  the  second  variety  of  cases  the  bladder  is  ruptured  outside  the  line 
of  its  peritoneal  investmeyit.  Recovery  may  occur  in  spite  of  the  severe  nature  of 
the  lesion,  provided  that  free  vent  be  given  to  any  urine  which  is  extravasated. 
The  following  case  may  be  regarded  as  tyjaical  of  this  kind  of  rupture,  and 
illustrates  the  main  principle  in  treatment  upon  which  it  is  necessary  to  lay 
stress : — ■ 

A  middle-aged  man  came  under  my  care,  in  1866,  for  injuries  about  the  pelvis  caused' 
by  a  fall  of  earth  in  some  dock  excavations.  There  was  a  fracture  of  the  right  ilium^ 
with  considerable  bruising  of  the  adjacent  parts.  On  passing  a  catheter,  the  bladder 
appeared  to  be  contracted  on  the  end  of  the  instrument,  and  only  a  few  drachms  of  blood- 
stained fluid  escaped.  The  patient  remained  in  a  state  of  collapse  all  the  day  of  hi& 
admission  into  hospital,  and  in  the  evening  I  found  that  no  urine  had  escaped  by  the 
catheter,  which  had  been  retained.  The  perineum  externally  was  somewhat  tumid,  but 
not  discolored.  On  passing  a  finger  into  the  rectum,  a  fulness  could  be  felt  in  front 
of  the  bowel,  which  rendered  the  line  of  the  prostate  quite  undistinguishable.  Under 
these  circumstances  it  was  thought  best  to  make  a  perineal  incision  in  the  median  line, 
in  the  direction  of  the  neck  of  the  bladder.  This  was  done,  and  resulted  in  the  dis- 
charge of  blood-clots  mixed  with  urine.  On  examining  the  wound  with  the  fingers,  the 
prostate  was  found  separated  from  the  underlying  structures,  and  on  its  under  surface 
could  be  felt  a  depression,  which  proved  to  be  the  end  ofga  laceration.  Through  this 
extensive  incision  blood-stained  urine  continued  to  flow  during  the  six  days  that  the 
patient  lived.  His  other  injuries  added  to  this  one  proved  too  much  for  him,  and  he 
sank  from  exhaustion  on  the  seventh  day.  At  the  post-mortem  examination  the  pros- 
tate and  neck  of  the  bladder  were  found  completely  separated  from  the  parts  beneath, 
and  there  was  a  rent  in  the  bladder,  commencing  an  inch  behind  the  prostate  and  ex- 
tending forwards  through  it.  The  wound  did  not  communicate  with  the  peritoneum, 
and  there  were  no  signs  of  peritonitis.  In  addition,  there  was  a  comminuted  fracture 
of  the  right  ilium,  passing  downwards  within  the  brim  of  the  pelvis. 

The  practice  adopted  in  this  case  would  have  probably  saved  the  patient's 
life  had  there  been  no  injuries  beyond  those  of  the  bladder  and  prostate,  as 
the  incision  provided  a  free  and  direct  escape  for  urine.  The  reasons  for 
concluding  that  the  bladder  was  ruptured  within  reach  of  the  finger,  in  addi- 

'  Trans.  International  Med..  Congress.     London,  1881.  2  itid. 
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tion  to  the  evidence  aflbrded  by  the  catheter  and  the  nature  of  the  injury,, 
were,  the  tumefaction  of  the  perineum  and  fulness  felt  in  front  of  the  howel 
on  introducing  the  finger  into  the  rectum.  This,  taken  in  conjunction  with 
the  fact  that  no  urine  could  be  obtained  by  the  catheter,  justified  the  conclu- 
sion arrived  at  and  the  practice  adopted.  As  already  stated,  this  case  brings 
into  prominence  that  principle  in  treatment  which  is  paramount  in  the  general 
management  of  injuries  of  this  kind. 

There  is  another  part  of  the  viscus  which  is  also  uncovered  by  peritoneum,, 
where  we  are  in  the  habit  of  tapping  it  with  impunity.  I  allude  to  that 
portion  of  it  which  is  situated  immediately  above  the  pubis  and  below  the 
anterior  reflection  of  the  serous  membrane.  Here  also  it  may  give  way  with- 
out permitting  urine  to  escape  into  the  abdominal  cavity.  A  typical  exam- 
ple of  this  class  (the  only  one  published  to  my  knowledge)  was  recorded  b_y 
the  late  Professor  Syme.^  The  course  taken  by  the  urine,  and  the  treatment 
by  incision  which  was  successfully  ad-opted,  were  in  correspondence  with  th& 
analogous  features  in  the  case  quoted  from  my  own  practice. 

It  has  been  stated  that  laceration  of  the  bladder  may  occur  without  extrava- 
sation of  urine  ensuing  as  a  consequence.  I  do  not  see  what  positive  evi- 
dence we  can  have  of  this :  the  nature  of  the  injury,  and  possibly  hsematuria, 
might  suggest  it.  Should  it  be  suspected  in  any  case  that  a  partial  rupture 
had  taken  place,  which,  by  some  means  or  other,  such,  for  instance,  as  the- 
presence  of  a  clot  in  the  wound,  or  the  exudation  of  inflammatory  material, 
had  become  occluded,  I  should  not  feel  disposed  either  to  pass  a  catheter, 
provided  that  there  was  no  retention,  or  to  retain  one.  Reliance  might 
under  these  circumstances  be  placed  on  nature  completing  safely  what  sh& 
had  begun  so  well,  aiding  her  perhaps  in  keeping  the  parts  quiet,  as  in  the 
case  of  wounded  intestine,  by  the  administration  of  opium.  Should  it  be 
necessary  to  use  a  catheter,  a  soft  rubber  one  should  be  selected,  as  answering- 
every  purpose,  without  exposing  the  patient  to  the  risk  of  opening  up  a 
wound  which  might  be  healing  by  adhesion,  or  occluded  by  clot. 

In  addition  to  those  measures  which  have  been  urged  as  likely  to  avert 
peritoneal  inflammation  by  directly  dealing  with  the  causes  most  frequently 
provoking  it,  prompt  means  must,  on  any  signs  of  its  occurrence,  be  taken  to- 
limit  its  extent  and  diminish  its  severity.  These  consist  in  the  use  of  sooth- 
ing applications  to'the  abdomen  and  the  free  administration  of  opium.  I 
have  found  nothing  to  give  greater  relief  to  the  feeling  of  tension  about  the 
parts  which  these  patients  generally  complain  of,  than  local  depletion  with 
leeches,  followed  by  the  application  of  a  hot  flaxseed  poultice.  These  meas- 
ures must,  however,  be  regarded  as  subsidiary  to  those  having  for  their  object 
the  prevention  of  urine  making  its  way  into  the  peritoneal  cavity,  or  becom- 
ing extravasated  and  retiined  amid  the  cellular  tissue  in  relation  with  the 
bladder. 

Foreign  Bodies  in  the  Bladder. 

A  very  miscellaneous  collection  might  be  made  of  various  articles  which 
by  accident  or  design  have  found  their  way  into  the  bladder.  The  records 
of  surgery  furnish  instances  of  pins,  needles,  catheters,  pencil-cases,  tobacco- 
pipe  stems,  wires,  feathers,  shoe-strings,  and  grass-heads,  being  so  located. 
"When  a  foreign  body  becomes  lodged  in  the  bladder,  one  of  three  things  will 
most  likely  happen  to  it :  if  small,  it  may  be  spontaneously  expelled  during^ 
the  act  of  micturition;  if  it  remain,  it  may  possibly  form  the  nucleus  of  a 
stone,  which  will  generally  be  phosphatic ;  or  by  exercising  pressure  on  the 

'  Contributions  to  the  Pathology  and  Practice  of  Surgery,  p.  332.     Edinburgh,  1848. 
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wall  of  the  bladder,  it  may  cause  ulceration,  and  finally  escape  into  the  cavity 
of  the  peritoneum,  thus  permitting  urine  to  become  extravasated  and  causing 
•death  by  the  production  of  peritonitis  in  its  most  intense  and  fatal  form. 
Any  of  these  three  events  may  happen,  the  probability  of  one  or  another 
iieing  chiefly  determined  by  the  shape  and  bulk  of  the  article. 

Symptoms.- — The  presence  of  a  foreign  body  in  the  bladder  will  be  indicated 
hj  symptoms  similar  to  those  met  with  in  stone:  these  will  be,  vesical  irrita- 
bility in  varying  degree ;  pain,  for  the  most  part  after  micturition ;  and  pro- 
"bably  alkalinity  and  ofFeusiveness  of  the  urine.  Exploration  of  the  bladder 
with  the  sound  will  aflibrd  indications  of  the  presence  of  a  foreign  body,  or  of 
the  calculous  incrustation  in  which  it  is  imbedded.  Sections  of  stone  removed 
by  lithotomy  not  unfrequently  show  the  original  nucleus  to  have  been  some 
small  extraneous  body,  such  as  a  piece  of  bone,  the  head  of  a  pin,  or  a  portion 
of  slate-pencil.  "When  a  patient  acquaints  the  practitioner  with  the  precise 
nature  of  the  accident  which  has  happened  to  him,  the  former  is  j)repared  to 
remove  the  foreign  body  by  means  of  a  suitable  instrument;  but  it  not  unfre- 
■quently  happens,  especially  \\\t\i  females,  that  deception  is  practised,  and  that 
no  explanation  of  certain  bladder  symptoms  is  afforded  until  a  thorough  exam- 
ination is  made  with  the  sound.  Even  then,  sometimes,  the  practitioner  has 
to  act  on  the  presumption  that  the  foreign  body  is  a  calculus.  A  ease  is 
Tecorded  by  Dr.  Robert  Abbe'  where  he  was  proceeding  to  remove  what  he 
supposed  to  be  a  large  calculus,  after  Bigelow's  method,  when  the  discovery 
"was  made  that  the  bladder  contained  a  gum-elastic  catheter  encrusted  with 
j)hosphates,  which  had  slipped  in  six  months  previously.  This  was  success- 
fully removed  in  two  portions,  by  the  lithotrite,  and  the  patient  made  a  good 
recovery. 

Treatment. — In  the  case  of  flexible  bougies  or  portions  thereof  which  have 
thus  entered  the  bladder,  their  extraction  may  be  effected  with  a  smooth- 
bladed  lithotrite.  If  not  seized  by  their  ends,  gum  elastic  instruments  are 
dso  yielding  that,  excepting  the  larger  sizes,  they  may  be  generally  brought 

Fig.  1280. 


Meroier's  instrument  for  removing  elastic  bougies  from  the  bladder. 

away  doubled  up,  by  the  exercise  of  a  moderate  amount  of  traction.  This 
lias  been  frequently  done  with  success.  Or  Mercier's  instrument  (Fig.  1280), 
-w-hich  will  permit  of  the  removal  of  a  larger-sized  flexible  catheter  or  bougie 
Ihan  can  be  extracted  by  the  lithotrite,  may  be  used. 

1  Medical  Record,  Deo.  24,  1881. 
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In  attempting  the  removal  of  inflexible  cylindrical  bodies  from  the  bladder 
with  the  lithotrite,  the  ditHculty  is  due  mainly  to  the  fact  that  they  are 
generally  seized  transversely  to  their  long  axis,  so  rendering  extraction  by 
this  method  impossible. 

To  provide  against  this,  MM.  Robert  and  Collin  have  devised  an  extractor 
(Fig.  1281)  having  the  blades  so  arranged  that  when  a  solid  body  of  this 

Fig.  1281. 


Robert  and  Collin's  instrument  for  removing  foreign  bodies  from  the  bladder. 

kind  is  seized,  its  direction  is  made  to  correspond  with  that  of  the  instru- 
ment as  shown  in  the  figure.  In  the  absence  of  such  an  instrument,  it  must 
not  be  forgotten  that  much  may  be  done  to  favor  the  possibility  of  extracting- 
an  inelastic  cylindrical  body  with  the  ordinary  lithotrite,  provided  that  this 
be  systematically  used  with  the  object  of  arriving  at  one  or  other  extremity. 
In  this  way  I  succeeded  in  withdrawing  a  pencil-case  three  and  a  half  inches 
long,  from  the  bladder  of  a  patient  who  alleged  that  it  had  been  passed 
down  the  urethra  on  the  previous  night,  whilst  he  was  in  a  state  of  intoxica- 
tion, by  a  woman  of  the  town.     He  recovered  without  a  bad  symptom.' 

Lithotrity  has  been  employed  for  the  removal  of  foreign  bodies  together 
with  the  incrustations  which  have  formed  upon  them.  In  selecting  this 
method,  regard  must  be  had  to  the  probability  of  the  foreign  body  being  of 
such  a  nature  as  to  be  removable  in  this  way.  I  know  of  this  procedure 
having  to  be  abdandoned  for  lithotomy,  in  a  case  where  the  nucleus  turned 
out  to  be  a  hair-pin,  in  which  the  blades  of  the  lithoti'ite  had  become 
entangled.  When  there  is  no  other  alternative,  lithotomy  will  be  resorted  to  ; 
this  operation  has  on  many  occasions,  under  these  circumstances,  been  suc- 
cessfully practised.  A  case  is  recorded  by  Mr.  J.  W.  Baker,  of  Derby,  in 
which  a  piece  of  bougie  remained  in  the  bladder  for  five  years,  and  was  then 
removed,  encrusted  with  phosphates,  by  lithotomy .^ 

The  female  bladder  is  also  occasionally  found  to  contain  various  foreign 
bodies ;  of  these  the  ortlinary  hair-pin  is  perhaps  the  most  common.  On 
account  of  its  two  prongs  and  shape  it  is  not  always  easy  of  extraction. 
In  a  case  of  this  kind  which  I  have  recorded,^  there  was  some  tumefaction 
to  the  left  of  the  symphysis  pubis  as  if  an  abscess  was  impending.  It  i& 
probable  that  the  pin  might  have  been  expelled  in  this  way  had  not  its. 
removal  been  effected  by  surgical  interfei'ence.  As  in  cases  of  stone,  ope?'a,- 
tions  on  the  female  bladder,  where  the  urethra  is  incised,  are  apt  to  be  fol- 
lowed by  permanent  incontinence  of  urine ;  rapid  dilatation  of  the  canal 
should  be  employed  in  jjveference  whenever  it  is  practicable. 

In  regard  to  the  nature  of  the  concretion  found  on  foreign  bodies  in  the 
bladder,  it  may  be  said  that  any  substance  other  than  the  earthy  phosphates^, 
is  extremely  rare. 

'  Op.  cit,  p.  185.  2  British  Medical  Journal,  Deo.  5,  1874.  3  Op   oit.  p.  189. 
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It  will  be  proper  to  mention  here  that  a  few  cases  are  on  record  where 
most  exceptional  substances  have  found  their  way  into  the  bladder.  Ovarian 
and  dermoid  cysts  have  been  known  to  empty  themselves  into  it.  A  case  is 
recorded  by  Sir  Henry  Thompson'  in  which  some  foetal  remains  were  removed 
from  this  organ.  Then  again  instances  are  occasionally  met  with  where  fecal 
matters  and  flatus  have  been  discharged  into  the  bladder,  often  occasioning 
much  distress.  For  the  most  part  these  cases  have  been  due  to  cancerous 
ulceration  between  the  bladder  and  intestines,  and  can  only  be  temporarily 
remedied  by  colotomy.  For  these  symptoms  alone,  resort  has  frequently 
been  had  to  this  operation  with  the  greatest  relief  to  the  patient. 

It  is  alleged  that  in  addition  to  the  modes  mentioned,  foreign  bodies  may 
find  their  way  into  the  bladder  from  the  intestines  by  ulceration. 

The  following  case  is  recorded  by  Mr.  A.  Eoberts,  of  the  Sydney  Hospital,  New 
South  Wales.^  The  patient,  aged  47,  had  swallowed  a  piece  of  slate-pencil  two  and  a 
quarter  inches  long,  which  was  subsequently  successfully  removed  by  lithotomy. 
■Commenting  on  this  case,  the  author  says  :  "  I  have  left  no  stone  unturned  to  elucidate 
the  truth  in  this  very  interesting  case,  and  can  only  state  that,  after  much  hesitation,  I 
have  arrived  at  the  conclusion  that  the  pencil  was  swallowed  by  the  mouth,  and  made 
its  way  by  inflammation  and  ulceration  into  the  bladder."  As  exemplifying  a  more 
probable  mode  by  which  a  foreign  body  may  enter  the  bladder,  and  form  the  nucleus  of 
a  stone,  a  case  recorded  by  Mr.  A.  J.  Gumming^  may  be  mentioned,  in  which  the 
patient  had  been  treated  for  vesical  diseasQ.  At  the  autopsy,  the  bladder  was  found  to 
contain  a  large  stone,  the  nucleus  of  which  was  a  pin.  The  pin  had  evidently  made 
its  way  from  the  appendix  vermiformis  into  the  bladder,  and  had  left  a  fistulous  commu- 
nication through  which  also  worms  had  been  enabled  to  crawl  into  the  viscus.  [A 
precisely  similar  case  was  recorded  by  Dr.  Kingdon.'] 


Malformations  and  Malpositions  of  the  Bladder. 

Of  the  various  deformities  which  come  under  the  notice  of  the  surgeon,  it 
will  be  generally  admitted  that,  in  the  production  of  discomfort-  and  in  the 
denial  of  the  gratification  of  natural  desires,  none  can  compare  with  those 
which  will  now  be  brought  under  consideration.  These  malformations,  for 
the  most  part,  occur  in  male  subjects,  often  well  developed  in  other  respects. 

Complete  absence  of  a  bladder,  or  of  an  independent  receptacle  for  urine,  is 
occasionally,  though  very  rarely,  met  with.  Under  these  circumstances  the 
ureters  open  by  the  umbilicus,  in  the  urethra  or  vagina,  or  into  the  rectuin. 
It  is  possible  that  this  last-mentioned  condition  first  suggested  the  expediency, 
in  extroversion  of  the  bladder,  of  endeavoring  by  operation  to  make  the 
ureters  discharge  into  the  gut,  and  thus  carry  the  urine  into  the  rectum. 
"Where  the  bladder  has  been  completely  absent,  I  am  not  aware  of  attempts 
having  been  made,  with  any  degree  of  success,  to  construct  one ;  nor  can  I, 
after  a  careful  examination  of  the  literature  relating  to  the  subject,  suggest 
any  surgical  procedure  which  would  be  at  all  likely  to  ameliorate  so  unfor- 
tunate a  condition. 

Dr.  Oliver*  records  a  case  of  absence  of  the  bladder  in  a  woman  who  died  at  the  age 
of  fifty-three.  Throughout  the  whole  of  the  illness  which  proved  fatal  to  her,  frequent 
micturition  is  reported  as  being  one  of  her  symptoms.  At  the  post-mortem  examina- 
tion, the  ureters,  only  one  of  which  was  pervious,  were  found  to  open  into  the  urethra, 

'  Lancet,  Nov.  22,  1863.  "  Med.  Times  and  Gazette,  July  30,  1859. 

'  British  Medical  Journal,  Oct.  22,  1881. 

*  Trans.  Provinc.  Med.  and  Surg.  Association,  vol.  x.  p.  198. 

6  Lancet,  Deo.  6,  1879 
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at  about  1|-  inches  from  the  meatus.  The  pervious  ureter  was  largely  dilated,  being 
described  as  like  a  coil  of  child's  small  intestine,  contracted  above  at  its  connection  with 
the  kidney,  and  constricted  below  before  joining  the  urethra.  Dr.  Oliver  remarks,  "  a 
certain  amount  of  natural  or  spasmodic  contraction  at  this  point  would  prevent  a  con- 
tinual dribbling  away  of  urine,  and  thus  allow  more  comfort  to  the  patient." 

1  refer  to  this  case,  and  take  it  in  conjunction  with  what  is  sometimes  ob- 
served as  a  consequence  of  stricture  or  prostatic  obstruction  of  long  standing, 
where  the  ureters  may  almost  be  said  to  have  become  subsidiary  bladders,  as 
suggesting  another  direction  in  which  something  might  be  done  to  render  less 
intolerable  the  condition  of  persons  laboring  under  this  deformity. 

Two-CAVITY  BLADDERS,  Or,  morc  corrcctly  speaking,  bladders  with  a  septum, 
have  been  described.  Other  instances,  in  which  a  bladder  has  had  subsidiary 
bladders  connected  with  it,  have  also  been  referred  to  as  varieties  of  malfor- 
mation. These,  however,  are  for  the  most  part  the  result  of  disease,  and  will 
receive  consideration  hereafter,  when  sacculation  of  the  bladder  is  discussed. 
Under  this  heading  I  may  mention  a  remarkable  case  of  double  bladder, 
which  is  recorded  by  Dr.  A.  P.  Smith,  of  Baltimore.'  The  patient  complained 
■of  irritation,  in  connection  with  micturition.  On  examining  him  it  was 
discovered  that  he  had  a  double  penis,  with  bladders  to  correspond,  and  his 
symptoms  were  explained  by  the  presence  of  a  stone  in  one  of  the  bladders, 
whilst  the  other  was  healthy.  Lithotomy  was  successfully  performed.  Van 
Buren^  describes  a  similar  deformity. 

Exstrophy  or  Extroversion  of  the  Bladder. — I  will  now  proceed  to 
notice  the  commonest  form  of  abnormalitj',  extroversion  of  the  bladder.  Here 
not  only  does  the  bladder  protrude,  in  appearance  like  a  fungating  mass, 
through  the  abdominal  parietes,  but  its  anterior  wall,  as  well  as  the  pubic 
symphysis,  are  both  wanting.  Below  the  bladder,  in  the  male,  a  short  penis 
usually  projects,  on  the  dorsum  of  which  is  a  shallow  gutter  representing  the 
uninclosed  urethra.  Erom  the  orifices  of  the  ureters,  which  can  be  plainly 
seen  at  the  lower  part  of  the  mucous  surface,  the  urine  constantly  drips  over 
the  scrotum  and  adjacent  parts,  excoriating  the  skin,  saturating  the  clothes 
of  the  unfortunate  victim,  and  giving  rise  to  a  most  unpleasant  urinous  smell. 
There  are  greater  and  lesser  degrees  of  the  deformity.  The  remaining  parts 
of  the  generative  apparatus — viz.,  the  prostate,  vesiculae  seminales,  and  tes- 
ticles— ar'e  usually  present,  but  in  a  somewhat  rudimentary  condition.  In 
such  persons  an  inguinal  hernia  on  one  or  both  sides  is  commonly  met  with. 
Sexual  desire  is  more  or  less  present,  with,  of  course,  incapacity  for  its 
natural  gratification.  In  some  recorded  cases  this  has  greatly  added  to  the 
misery  of  the  patient,  and  has  suggested  the  propriety  of  emasculation  by 
removal  of  the  testicles.  In  the  female  the  nature  of  the  deformity  is  analo- 
gous, but  instances  of  it  are  much  less  frequently  met  with  than  in  the  male.' 

Treatment. — The  operations  which  have  been  devised  for  the  purpose  of 
remedying  this  distressing  condition  may  be  divided  into  two  classes :  one, 
having  for  its  object  the  diversion  of  the  stream  of  urine  into  the  lower 
bowel,  so  as  to  utilize  the  rectum  as  a  common  cloaca ;  the  other,  or  plastic 
method,  in  which  the  scrotal  and  abdominal  integuments  are  used  not  only 

'  Transactions  of  the  Medical  and  Chirurgical  Faculty  of  the  State  of  Maryland,  April,  1878. 

2  Op.  cit.  p.  5. 

'  In  an  Interesting  account  of  the  dissection  of  a  specimen  of  this  malformation,  McWhinnie 
has  referred  to  some  Important  physiological  experiments  which  the  nature  of  the  deformity  per- 
mitted ;  amongst  these  may  be  mentioned,  as  appropriate  to  the  subject-matter  of  this  article, 
that  asparagus  was  found  to  affect  the  odor  of  the  urine  in  eight  and  a  half  minutes,  and  tur- 
pentine in  four  and  a  half  minutes.    (London  Medical  Gazette,  March  1,  1850.) 
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for  the  purpose  of  covering  in  the  protruding  bladder,  but  further  with  the- 
view  of  providing  some  sort  of  receptacle  for  the  urine.  From  a  careful 
study  of  the  results  which  have  accrued  from  the  practice  of  both  these- 
methods,  it  seems  probable  that  most  relief  will  eventually  be  obtained  by 
their  combination.  One  or  other  can  only  be  regarded  as  a  partial  proceed- 
ing, for  in  the  former  no  provision  is  made  for  the  covering  and  protection  of 
the  mucous  membrane,  whilst  in  the  latter,  however  perfectly  integument 
from  neighboring  parts  may  be  arranged  so  as  to  complete  a  receptacje  for 
the  urine,  still  in  the  absence  of  any  valvular  or  muscular  arrangement  by 
means  of  which  the  contents  may  be  retained  or  expelled  at  will,  a  state  of 
incontinence  must  remain,  which  is  only  imperfectly  provided  for  by  artificial 
contrivances. 

It  will  be  proper  now  to  consider  more  in  detail  what  may  be  regarded  aa 
the  typical  procedures  in  each  of  the  two  classes,  which  represent  the  opera- 
tive means  at  present  at  our  disposal  for  remedying  the  various  degrees  of 
extroversion. 

The  only  instance  I  know  of  in  which  the  attempt  to  divert  the  urine  into 
the  rectum  was  to  any  extent  sutcessful,  is  one  recorded  by  Mr.  Simon,^  who, 
in  this  case,  by  means  of  threads  passed  from  the  uretei's  into  the  bowel,, 
succeeded  in  establishing  a  free  communication  between  them.  Although 
a  considerable  quantity  of  urine  made  its  way  by  the  new,  route  into  the 
rectum,  a  portion  of  it  escaped  as  before ;  nor  does  it  appear  to  have  been 
possible  to  prevent  this.  Hence  the  operation  can  only  be  regarded  as  hav- 
ing been  partially  successful. 

For  a  similar  object  a  seton  was  used  by  Mr.  Lloyd,^  but  with  a  fatal  result,, 
from  injury  to  the  recto-vesical  pouch  of  peritoneum.  With  the  view  of 
avoiding  as  far  as  possible,  the  last-mentioned  risk,  Mr.  Holmes^  has  pro- 
posed establishing  the  communication  by  means  of  a  pair  of  screw-forceps,, 
by  which  pressure  can  be  exercised  on  the  bladder  and  rectum.  By  screw- 
ins  up  the  instrument,  these  two  points  are  brought  together,  through  the 
compression  of  the  intervening  tissues,  and  in  this  ingenious  way  an  opening 
is  established  by  the  formation  of  a  slough.  In  the  case,  however,  in  which 
Mr.  Holmes  adopted  this  method,  there  seems  to  have  been  a  difiiculty  in 
keeping  the  new  route  open,  and  urine  continued  to  flow  over  the  pubes  in 
considerable  quantities. 

More  recently,  Mr.  Thomas  Smith,  of  St.  Bartholomew's  Hospital,  has 
recorded  a  case^  in  which  he  attempted  to  establish  a  permanent  connection 
between  the  ureters  and  the  posterior  surface  of  the  colon.  Though  with 
considerable  difiiculty,  he  succeeded  in  efl'ecting  the  communication  on  one 
side,  but  when  making  a  similar  attempt  on  the  other,  a  fatal  result  ensued. 
The  following  passage  from  Mr.  Smith's  communication,  having  a  general 
bearing  upon  this  class  of  operations,  may  be  quoted : — 

The  kidneys  seem  to  have  been  the  organs  to  suffer  by  the  operation,  the  secreting 
structure  on  one  side,  the  left,  being  entirely  removed  by  suppuration,  while  the  func- 
tion of  the  right  kidney  was  so  quickly  and  seriously  afifected  as  to  put  an  end  to. 
life  within  three  days.  The  more  rapid  implication  of  the  kidney  in  my  own  case  was- 
probably  due  to  the  more  direct  communication  between  the  cavity  of  the  bowel  and 
the  pelvis  of  that  organ.  The  whole  length  of  the  ureter  intervened  in  Mr.  Simon's- 
case  between  the  bowel  and  the  kidney,  whereas  in  my  patient  there  were  but  twa 
inches  of  ureter.  In  connection  with  this  subject,  it  may  be  worth  considering  how 
far  the  function  of  the  kidney  might  be  influenced  by  the  introduction  of  intestinal  gas 

'  Lancet,  vol.  ii.     1852.  2  Ibid.,  voL  ii.     1851. 

'  Surgical  Treatment  of  Children's  Diseases,  p.  148. 
'  St,  Bartholomew's  Hospital  Reports,  vol.  xv. 
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to  its  pelvis.     In  my  own  case,  when  the  colon  was  distended  by  flatus,  one  could  feel 
certain  that  gas  would  find  its  way  into  the  ureter,  and  so  into  the  pelvis  of  the  kidney. 

Assuming  that  it  is  possible  to  establish  the  most  complete  and  satisfactory 
communication  between  the  rudimentary  bladder,  or  the  ureters,  and  the 
bowel,  the  degree  of  comfort  which  this  arrangement  would  confer  on  the 
patient  still  remains  undetermined.  Whether  the  rectum  is  capable,  in  the 
human  subject,  of  adapting  itself  to  the  twofold  office  of  bladder  and  bowel 
is,  to  say  the  least,  problematical.  In  a  case  where  the  ureters  opened  into  the 
rectum,  the  patient  suffered  from  constant  diarrhoea  and  irritation  induced 
by  the  passage  of  the  urine  into  the  bowel.' 

We  may  now  proceed  to  consider  the  second  class  of  operations  which 
have  been  practised,  namely,  those  of  a  distinctly  plastic  character.  The  first 
successful  operation  of  this  kind  was  performed  in  1858,  by  the  late  Professor 
Joseph  Pancoast,  of  Philadelphia,^  who  used  two  reversed  skin  flaps,  taken 
from  the  groins,  and  turned  with  their  epidermal  surfaces  towards  the  vesical 
mucous  membrane.  In  England,  Mr.  Timothy  Holmes^  soon  followed  in  the 
same  direction,  and  subsequently  Mr.  John  Wood,*  of  King's  College,  further 
added  importantly  to  our  resources  in  the  devising  and  adjusting  of  flaps  for 
both  sexes.  Referring  to  these  operations,  Professor  Gross  considers  that 
Wood's  plan  is  best  ■  adapted  for  the  female,  and  that  employed  by  the  late 
Dr.  Maury^  (which  was  essentially  that  recommended  by  Roux,  of  Brignoles) 
for  the  male. 

Fig.  1282. 


Wood's  operation  for  extroyerBion  of  the  bladder.  (After  Ashlmrst,) 

For  the  performance  of  Wood's  operation  (Fig.  1282),  an  umbilical  flap,  A, 
is  turned  down  over  the  bladder,  the  groin  flaps,  J3  and  C  being  superim- 
posed and  joined  together  by  their  free  Jborders,  a  b,  a'  b',  so  as  to  meet  in  the 
middle  line.     The  details  of  this  operation  may  be  best  studied  by  referring 


'  Philosophical  Transactions,  vol.  vli. 

'  Op.  cit.,  p.  149. 

'  American  Journal  of  the  Medical  Sciences, 

VOL.  VI. — 22 


2  North  American  Med.-Chir.  Review,  1859. 
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Maury's  operation  for  extroversion  of  tlie  bladSer. 


to  Mr.  Wood's  original  communication  on  the  subject.     Maury's  operation 

is  thus  described  by  Gross  } — 

A  flap  is  taken  from  the  perineum  and  scrotum  by  carrying  a  curvilinear  incision 

from  the  outer  third  of  Poupart's  ligament,  across  the  middle  of  the  perineum,  to  a  cor- 
responding point  on  the  opposite  side ; 
the  flap  is  dissected  up  carefully,  to 
avoid  vfounding  the  testicles,  or  hernia 
should  the  latter  be  present,  until  the 
root  of  the  penis  is  reached,  when  that 
organ  is  slipped  through  a  small  open- 
ing made  for  it  in  the  centre  of  the 
flap,  by  which  means  the  urine  issues 
without  coming  in  contact  with  the 
wound.  A  curvilinear  incision  is  then 
carried  across  the  abdomen,  and  a  short 
flap  dissected  up  for  about  an  inch;  un- 
der this,  the  scrotal  flap,  its  cutaneous 
surface  having  been  vivified,  is  slid,  and 
attached  by  several  points  of  a  modifi- 
cation of  the  tongue  and  groove  suture 
of  Professor  Pancoast.   (Fig.  1283.) 

In  a  recent   communication   on 
the  subject,  Mr.  Rushton  Parker, 
of  Liverpool,^   whilst   advocating 
in    principle   Wood's    method   of 
operating,  lays  stress  upon  certain 
improvements  suggested  by  Dr.  Greig  Smith,  of  Bristol,^  which  he  considers 
contributed  much  to  the  success  of  the  operation  in  the  cases  which  he  records. 
These  are  as  follows :    (1)  The  adoption  of  a  pear-shaped  or  bellows-shaped 
flap  as  an  anterior  lining,  not  only  to  the  bladder,  but  also  to  the  simultane- 
ously completed  dorsal  aspect  of  the  urethra,  and 
the  covering  of  the  latter  or  urethral  portion  of 
the  flap  with  a  strip  of  skin  obtained  by  bring- 
ing out  the  penis  and  prepuce  through  a  hole  in 
the  scrotum.     (2)  The  better-planned,  and  more 
thoroughly  completed  attachment  of  the  cover- 
ing flaps  without  gaps,  and  the  substitution  of 
"  relaxation-sutures"  and  interrupted  "  edge-su- 
tures" for  hare-lip  pins  and  twisted  sutures.    (3) 
The  adoption  of  boracic-acid  dressings,  whereby 
decomposition  is  prevented,  and  the  inevitable 
urinary  infiltration  rendered  innocuous ;  conse- 
quently, primary  union  being   extensively  ob- 
tained, the  duration  of  the  treatment  is  limited 
to  the  shortest  possible  period.     In  Mr.  Parker's 
cases,  where  union  by  first  intention  occurred 
almost  completely,  the  boracic  dressings  were 
kept  constantly  wet  and  fresh  by  the  use  of  a 
bath  in  which  the  patient  lay  throughout  the 
treatment,  the  bath  being  so  constructed  that  the 
hips  were  kept  immersed  in  warm  boracic  lotion 
Urinal  for  extroversion  of  the  bladder,    whilst  the    limbs    and   trunk    remained  dry. 

'  Op.  cit.,  p.  365.  '  Liverpool  Med.-Chlr.  Journal,  January,  1882. 
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The  patients  all  slept  as  well  in  the  bath  as  they  had  previously  done  in 
bed. 

After  the  operation,  a  properly  constructed  urinal  will  be  required,  at  all 
€vents  during  the  daytime.  Something  similar  to  that  represented  in  the 
accompanying  illustration  (Fig.  1284)  will  be  found  convenient.  At  night, 
however,  a  simple  appliance  such  as  a  sponge,  secured  to  the  perineum,  may 
be  substituted,  and  thus  the  skin  may  be  relieved  from  the  constant  pressure 
of  the  apparatus. 

Though  a  plastic  operation  may  not  be  successful  in  furnishing  a  reservoir 
for  the  urine,  capable  of  being  acted  upon  at  will,  yet  the  providing  of  a  pro- 
tection for  the  exposed  mucous  membrane,  as  well  as  a  means  whereby  the 
urine  may  be  more  readily  collected,  are  results  which  can  be  promised,  and 
which  warrant  the  performance  of  an  operation  based  upon  the  principles  to 
which  reference  has  been  made. 

[Though,  upon  the  whole,  satisfactoiy  in  their  results,  these  plastic  opera- 
tions for  extroverted  bladder  are  not  free  from  risk,  100  cases  to  which  the 
•editor  has  references  having  given  at  least  20  deaths.] 

Patent  Urachus. — In  the  early  foetus,  the  sac  of  the  allantois  consists  of 
an  extra-abdominal  and  an  intra-abdominal  portion,  which  communicate  with 
•each  other  through  the  umbilicus.  Soon  the  extra-abdominal  part  disap- 
pears, the  lower  half  of  the  intra-abdominal  segment  becomes  the  urinary 
bladder,  and,  ordinarily  about  the  thirtieth  week  of  intra-uterine  life,  the 
upper  half  becomes  obliterated  and  forms  a  fibrous  cord,  the  urachus,  passing 
from  the  apex  of  the  bladder  to  the  umbilicus.  Occasionally,  however,  it 
remains  open,  and  in  such  a  case  the  patient  is  liable  to  the  discharge  of 
urine  from  the  navel,  and  to  the  formation  of  a  urinary  fistula  which  may 
suppurate  and  lodge  urinary  concretions.  Patency  of  the  urachus  is  most 
frequently  observed  in  connection  with  some  obstacle  to  micturition. 

treatment. — To  remedy  this  defect,  various  means  similar  to  those  employed 
in  the  treatment  of  other  fistulfe  have  been  recommended,  including  the 
application  of  the  cautery  and  plastic  operations.  Care  must  in  the  first 
place  be  taken  to  remove  any  hindrance  to  micturition  which  may  exist, 
such  for  instance  as  that  occasioned  by  a  contracted  meatus,  a  phimosis,  or  a 
urethral  calculus. 

A  case  is  recorded  by  Dr.  Cadell,'  in  which,  in  a  female  child,  a  cure  was  attempted  by 
temporarily  establishing  a  state  of  vesical  incontinence  by  dilating  the  urethra.  Mr. 
Paget,  of  Leicester,'  records  a  case  in  which  he  extracted  through  the  urachus  a  vesical 
■calculus  which  had  formed  on  a  hair  ;  he  subsequently  succeeded  in  closing  the  opening 
by  paring  the  edges  and  approximating  them  with  sutures. 

Hernia  op  the  Bladder. — Amongst  the  rarer  varieties  of  hernial  protru- 
sion is  that  in  which  the  bladder  forms  the  whole  or  a  part  of  the  tumor :  in 
^ome  instances  it  is  accompanied  by  intestine,  behind  which  it  usually  lies. 
In  the  male,  cystocele  most  frequently  occurs  in  the  inguinal  canal ;  it  may 
be  either  complete  or  incomplete,  or  may  even  extend  like  an  intestinal  hernia 
into  the  scrotum.  In  the  female  the  displacement  is  most  commonly  vaginal. 
As  the  bladder  is  only  partially  covered  by  peritoneum,  it  can  be  readily 
understood  that  when  it  becomes  thus  displaced,  the  protrusion  is,  for  the 
most  part,  destitute  of  a  sac.  Fortunately,  however,  cystocele  differs  from 
other  hernise  in  seldom  rendering  necessary  any  surgical  operation,  and  then 
only  for  the  purpose  of  meeting  some  complication  to  which  the  normally 
located  viscus  is  also  exposed.     I  am  not  aware  of  an  instance  of  strangula- 

'  Edinburgh  Medical  Journal,  1878.  '  Med.-Chlr.  Transactions,  vol.  xxxiii. 
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tion  of  the  bladder  having  taken  place,  such  as  to  require  a  surgical  opera- 
tion for  its  relief. 

Some  remarkable  examples  of  cystocele  are  recorded:  in  one,  narrated  by  Mr> 
Clements,^  the  whole  bladder  had  passed  out  through  the  abdominal  ring  into  the 
scrotum,  where  it  formed  a  tumor  of  large  dimensions  capable  of  holding  two  quarts  of 
urine.  Cases  are  reported  in  which  a  cystocele  occasioned  retention  of  urine  and  cys- 
titis, as  well  as  others  in  which  calculi  were  found. 

The  comparative  rarity  of  this  aflfection  has  led  to  some  errors  being  com- 
mitted both  in  diagnosis  and  treatment,  vs^hich  have  resulted  in  serious  con- 
sequences. The  possibility  of  its  being  mistaken  for  a  hydrocele  must  not 
be  overlooked.  Pott^  records  a  case  in  which  he  cut  into  a  cystocele  on  the- 
supposition  that  he  was  dealing  with  a  diseased  testicle,  and  there  are. other 
instances  in  which  the  tumor  has  been  mistaken  for  abscess  or  inflamma- 
tory enlargement  about  the  groin. 

The  diagnosis  of  a  cystocele  is  not  attended  with  much  difliculty  under 
ordinary  circumstances.  It  is  a  soft,  elastic,  fluctuating  tumor,  varying  in 
size  in  accordance  with  the  amount  of  urine  contained,  and  capable  of  being- 
emptied  by  pressure,  on  the  application  of  which  a  desire  to  micturate  is- 
experienced.  In  Mr.  Clements's  case  the  patient  could  not  pass  water  with- 
out flrst  raising  the  rupture  towards  the  belly  and  then  rolling  it  about^ 
when  urine  would  pass  freely,  though  in  small  quantities  at  a  time.  In  the 
female,  the  protrusion,  as  already  mentioned,  is  usually  vaginal,  occupyiiig^ 
the  anterior  wall  of  the  canal,  and  being  commonly  spoken  of  as  a  prolapse- 
of  the  bladder.  It  occurs  in  females  of  a  lax  habit,  who  have  sufi"ered  from 
prolonged  leucorrhceal  discharge,  but  oftener  it  is  one  of  the  results  of  the 
child-bearing  period,  being  probably  occasioned  by  some  over-stretching  of 
the  parts  in  labor,  or  by  subsequent  subinvolution  of  the  vaginal  walls. 
Instances  are  recorded  in  which  it  has  produced  considerable  embarrassment 
during  delivery ;  when  it  has  been  occasionally  punctured,  under  the  belief 
that  it  was  a  cyst  of  the  ovum  or  a  hydrocephalic  head. 

The  treatment  of  this  displacement  is  in  principle  similar  to  that  applicable- 
to  other  form's  of  hernia ;  it  is  either  palliative  or  radical :  the  former  division 
includes  the  use  of  supports  or  trusses  adapted  to  the  position  and  nature 
of  the  protrusion  ;  the  latter,  the  prevention  or  limitation  of  the  displace- 
ment by  some  plastic  operation.  In  the  female,  the  use  of  astringent  lotions 
and  the  wearing  of  a  suitable  pessary  are  generally  sufiicient  to  prevent  the 
occurrence  of  any  considerable  inconvenience.  For  the  relief  of  the  more  un- 
manageable cases  of  vaginal  cystocele,  various  expedients  have  been  adopted. 
These  consist  for  the  most  part  in  the  removal  of  portions  of  the  vaginal 
wall,  and  the  drawing  together  by  sutures  of  the  edges  of  the  wound,  with 
the  view  of  securing  a  narrowing  of  the  canal.  Dr.  Marion  Sims  and  Mr. 
Baker  Brown  both  described  operations  of  this  kind,  termed  elytrorraphy,. 
which  have  been  followed  by  good  results.  In  the  last  place,  it  must  be 
mentioned  that  cases  are  on  record  in  which  the  prolapse  has  been  so  unman- 
ageable, that  almost  complete  occlusion  of  the  vaginal  orifice  by  paring  the 
labia  and  uniting  them  with  sutures  has  been  found  necessary  for  success. 

Inversion  oi'  the  Bladder. — This  term  is  used  to  describe  a  condition — 
exceedingly  rare — in  which  the  viscus  is  turned  inside  out  and  protrudes 
through  the  urethra.  It  is  only  met  with  in  females,  and  is  generally 
partial,  seldom  complete.     Dr.  Gross'  refers  to  only  -seven  cases  of  the  latter 

'  Observations  in  Surgery  and  Pathology.     London,  1832. 

2  Philosophical  Transactions.    London,  1764.  '  Op.  cit.,  p.  349. 
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variety,  indicating  the  exceptional  character  of  the  displacement.  [An  eighth 
<;ase,  complicated  with  prolapsus  of  the  rectum,  in  a  child  sixteen  months  old, 
■came  under  the  editor's  observation  in  the  spring  of  1884.]  In  a  paper  on 
this  subject,  Mr.  John  Croft^  briefly  describes  the  appearances  and  symptoms 
of  the  affection,  as  follows :  "  A  small,  pyriform,  red,  vascular,  elastic  tumor, 
situated  between  the  labia,  below  the  clitoris,  and  in  front  of  the  vaginal 
orifice ;  the  urethra  not  distinguishable ;  the  ureters  exposed,  and  perhaps 
distilling  urine ;  a  history  of  more  or  less  incontinence  previous  to  the  ap- 
pearance of  the  tumor ;  these  symptoms  should  lead  one  to  recognize  an 
inversio  vesicae,  and  to  distinguish  such  ah  affection  from  a  solid  polypoid 
growth." 

In  the  case  recorded  by  Mr.  Croft,  rupture  of  the  inverted  bladder,  and  escape  of 
peritoneal  fluid  took  place  owing  to  the  violent  expulsive  eiForts  set  up  by  the  protru- 
sion. In  spite  of  this  serious  complication,  after  return  of  the  bladder  had  been 
■eifected  by  manipulation  under  chloroform,  the  patient  made  a  good  recovery,  which, 
from  a  subsequent  report,  appears  to  have  been  permanent. 

In  a  similar  case  recorded  by  Dr.  Lowe,^  it  is  stated  that  treatment  by  actual  cautery 
was  employed,  and  occupied  eleven  months  ;  there  was  no  relapse,  but  some  degree  of 
incontinence  remained. 

Sufferers  from  this  displacement  have,  on  account  of  its  rarity  and  resem- 
blance to  a  polypoid  growth,  been  exposed  to  some  risks  connected  with 
:&  false  diagnosis.  Mr.  Crosse,^  under  the  impression  that  the  inverted 
viscus  was  a  vascular  tumor,  was  contemplating  its  removal  by  ligature 
before  he  discovered  its  true  nature.  The  affection  appears  to  be  due,  not  to 
:any  malformation  of  the  parts,  but  to  a  condition  of  relaxation  as  a  predis- 
posing cause,  and  to  some  violent  expulsive  effort,  attendant  on  micturition 
■or  the  discharge  of  feces,  as  the  exciting  cause. 

Treatment. — The  individual  cases  to  which  reference  has  been  made  indi- 
cate what  may  be  done  towards  remedying  this  extremely  rare  displacement. 


Cystitis. 

Cystitis,  or  inflammation  of  the  bladder,  is  met  with  in  varying  degrees  of 
■severity,  being  usually  described  as  acute  or  chronic ;  but  between  these  ex- 
tremes all  shades  of  the  affection  are  to  be  seen,  and  hence  this  classification 
must  only  be  accepted  as  representing  typical  examples. 

Acute  cystitis  may  be  provoked  in  any  of  the  following  ways,  which  are 
selected  as  examples  of  causation,  rather  than  as  including  all  the  circum- 
stances under  which  the  disease  may  arise :  by  extension  of  inflammation 
from  some  adjacent  part,  as  in  gonorrhcea  ;  by  changes  in  the  urine  resulting 
from  its  decomposition,  as  in  retention  from  stricture ;  by  injuries  of  various 
kinds,  not  excepting  surgical  operations ;  by  the  irritation  caused  by  frag- 
rnents  of  calculi ;  and  by  the  presence  in  the  urine  of  certain  elements  foreign 
to  its  composition,  of  which  those  derived  from  cantharides,  oil  of  turpentine, 
and  other  stimulating  drugs,  furnish  illustrations. 

In  reference  to  the  causation  of  cystitis,  it  has  been  well  remarked  by  Dr. 
"Owen  Rees,*  that  "  it  may  indeed  be  regarded  quite  as  an  open  question 
"whether  we  have  a  right  to  believe  in  inflammation  occurring  in  the  bladder, 

'  St.  Thomas's  Hospital  Reports,  Ne-w  Series,  vol.  ii.  2  Lancet,  March  8,  1862. 

'  Transactions  of  the  Provincial  Medical  and  Surgical  Association,  New  Series,  1846. 
■*  Croonian  Lectures  on  Calculous  Disease,  p.  47. 
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irrespective  of  mechanical  cause  or  the  presence  of  some  chemical  irritant^ 
and  otherwise  than  as  the  effect  of  long-continued  sympathetic  irritation." 

The  most  acute  form  of  cystitis  is  that  occasionally  seen  in  connection 
with  surgical  procedures  having  for  their  object  the  removal  of  stone  from 
the  bladder ;  it  may  even  follow  the  preliminary  examination  known  as- 
sounding,  by  which  the  presence  of  a  calculus  is  determined.  The  produc- 
tion of  cystitis  after  lithotrity  has  been  attributed  by  Professor  Bigelow,  not 
as  much  to  damage  inflicted  by  the  presence  of  the  lithotrite  within  the 
bladder,  as  to  the  retention,  afe  foreign  bodies,  of  fragments  of  the  stone.  With 
the  view  of  removing  so  fruitful  a  cause  of  inflammation,  in  connection 
with  these  operations.  Professor  Eigelow'  has  demonstrated  the  feasibility  of 
withdrawing  at  one  sitting  the  whole  of  the  fragments  by  sufficient  tritura- 
tion and  suitable  aspiration;  with  the  result  of  considerably  diminishing- 
the  risk  of  cystitis.  Not  only  has  be- thus,  to  a  large  extent,  succeeded  in 
ridding  the  operation  of  its  chief  source  of  danger  and  failure,  but  he  has^ 
proved  the  safety  with  which  lithotrity,  in  suitable  cases,  can,  like  litho- 
tolny,  be  completed  at  one  sitting.  Incidental  allusion  is  made  to  this  subject 
here,  only  as  bearing  on  the  causation  of  cystitis. 

Additional  interest  has  recently  been  attached  to  the  production  of  cysti- 
tis and  ammoniacal  urine,  by  the  discovery  of  bacteria  in  fresh  urine,  under 
apparently  inexplicable  circumstances,  as  illustrated  by  Dr.  W.  Roberts.^ 
Clinically,  it  is  important  to  remember  that  very  active  cystitis  has  been  pro- 
voked by  the  use  of  unclean  instruments,  such  as  catheters ;  and,  further,, 
that  certain  drugs  capable  of  controlling  it,  as  for  example  the  salicylates  and 
quinine,  probably  owe  this  power  to  their  action  as  bactericides.- 

Symptoms. — Acute  cystitis,  however  provoked  (and  it  can  never  be  regarded 
as  spontaneous  in  origin,  or  idiopathic),  usually  presents  the  following  symp- 
toms, of  which  the  local  are  the  first  to  appear.  There  is  deep  pain,  increased 
on  pressure,  immediately  above  the  pubes ;  micturition  becomes  frequent,  and 
is  most  distressing,  a  few  drops  of  urine  being  the  only  result  of  prolonged 
and  spasmodic  efforts.  The  limited  area  of  the  tenderness  is  sufficient,  in 
conjunction  with  the  vesical  irritability,  to  indicate  the  organ  implicated. 
The  urine  is  high-colored,  and  sometimes  tinged  with  blood.  In  proportion 
to  the  severity  of  the  inflammation,  so  do  the  neighboring  parts  sympathize. 
There  is  rectal  tenesmus,  and  a  distressing  feeling  of  fulness  about  the  peri- 
neum, as  if  there  were  something  which  ought  to  be  expelled.  Subsequently 
the  urine  is  found  to  be  loaded  with  lithates  and  mucus,  and  ultimately  it 
becomes  ammoniacal.  The  constitutional  symptoms  are  those  indicating  in- 
flammation of  a  vital  organ.  The  attack  is  usually  ushered  in  by  rigors,  or 
a  feeling  of  chilliness,  and  the  symptoms  of  an  acute  febrile  attack  soon  super- 
vene, unless  the  cause  of  the  inflammation  is  speedily  removed ;  as,  for  in- 
stance, fragments  of  stone  left  behind  in  the  bladder  after  the  operation  of 
lithotrity.  These  symptoms  rapidly  assume  a  fatal  character;  the  tongue 
becomes  brown,  the  pulse  thready,  and  the  skin  clammy,  and  death  occurs 
within  a  week  from  the  commencement  of  the  attack. 

In  the  acuter  forms  of  cystitis,  the  mucous  membrane  is  the  part  chiefly  in- 
volved ;  after  death  this  is  found  deeply  injected,  with  here  and  there  patches 
of  a  still  deeper  hue,  as  if  from  submucous  hemorrhages. 

Occasionally  the  mucous  membrane  of  the  bladder,  when  inflamed,  throws 
out  an  exudative  material,  which  has  suggested  the  name  of  diphtheritic  or 
croupous  cystitis.     Casts  of  the  vesical  cavity  may  in  this  way  be  formed,  and 

'  Litholapaxy,  or  Rapid  Lithotrity  with  Evacuation. 
2  Brit.  Med.  Journal,  October  15,  1881.      ' 
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cause  retention,  necessitating  the  operation  of  tapping.  Diphtheritic  inflam- 
mation of  the  bladder  has  been  noted  as  occurring  in  association  with  the 
presence  of  diphtheria  elsewhere.  Billroth'  says  that  he  has  only  met  with 
this  condition  as  a  secondary  affection,  consequent  on  fracture  of  the  spine, 
rupture  or  stricture  of  the  urethra,  or  hypertrophy  of  the  prostate. 

Both  sloughing  and  abscess  are  sometimes,  though  rarely,  met  with  as 
results  of  cystitis.  Such  destructive  lesions  as  these  are,  as  Charcot  suggests, 
due,  not  as  much  to  the  intensity  of  the  inflammation,  as  to  the  presence  of 
causative  or  at  least  of  coexistent  changes  in  the  spinal  cord,  particularly  in 
the  gray  matter. 

Treatment. — The  treatment  of  the  various  degrees  of  cystitis  designated 
as  acute,  may  be  briefly  summed  up  as  follows.  The  exciting  cause  must,  if 
possible,  be  removed.  Fragments  of  stone,  pent-up  gonorrhoeal  matter  in  the 
urethra  or  in  its  lacunsB,  and  urine  made  ofliensive  by  retention,  or  by  the 
irritating  foreign  elements  present  in  the  excretion  and  derived  from  certain 
drugs  in  excessive  doses,  are  all'  excitants  of  cystitis,  which  either  may  be 
removed,  or  the  effects  of  which  may  be  mitigated.  The  retention  of  a 
catheter  under  these  circumstances  can  do  no  good,  unless,  from  paralysis  or 
otherwise,  the  bladder  is  incapable  of  voiding  its  contents.  I  have  sometimes 
found  the  injection  and  withdrawal  of  small  quantities  of  tepid  water  not 
only  soothing,  but  eflicacious  in  removing  possible  sources  of  irritation.  As 
a  rule,  local  depletion  by  leeches,  above  the  pubes  or  over  the  perineum, 
speedily  relieves  the  feeling  of  tension  of  which  patients  complain  at  the 
onset  of  the  disorder.  Hot  applications  in  the  form  of  fomentations  and  hip 
baths,  are  also  indicated.  Among  topical  remedies  which  give  the  greatest 
relief,  I  believe  that  nothing  can  compare  with  hot  bran  poultices,  well  satu- 
rated with  laudanum  and  laid  over  the  abdomen.  These  are  extremely  light, 
and  are  very  soothing  and  relaxing  to  parts  invariably  complained  of  as 
feeling  tense.  Opium  in  the  form  of  suppositories  will  also  be  required.  It 
is  important  that  the  patient  should  partake  freely  of  diluent  drinks  and 
pleasantly  flavored  alkaline  medicines,  which  quench  thirst  and  are  grateful 
to  the  palate.  Hyoscyamus  in  full  doses  has  long  been  regarded  as  probably 
the  most  useful,  single  remedy  in  inflammatory  affections  of  the  bladder. 

Chronic  Cystitis. — Inflammation  commencing  in  an  acute  or  subacute 
form,  not  unfrequently  merges  into  the  chronic  variety  of  this  disorder,  which 
is  extremely  common. 

Causes. — Vesical  catarrh  is  a  constant  complication  of  various  disorders  of 
the  genito-urinary  organs.  The  kidney,  or  rather  the  digestive  apparatus,  is 
frequently  responsible  for  its  origin :  we  see  this  illustrated  in  certain  gouty 
afiections,  in  which  the  urine  is  rendered  intensely  irritating  by  the  crystals 
it  contains;  and  again  we  have  cystitis  provoked  by  the  passage  into  the 
bladder  of  urine  largely  charged  with  pus  derived  from  a  suppurating  kidney. 
Passing  to  the  bladder  itself,  we  find  instances  of  inflammation  produced 
by  the  presence  of  stone,  by  the  formation  of  pouches  or  sacculi,  in  which 
urine  lodges  and  decomposes,  by  paralysis  from  spinal  disease,  and  by  the 
irritation  occasioned  by  intravesical  growths.  The  enlarged  prostate  is 
probably  the  most  frequent  cause  of  chronic  cystitis,  as  it  leads  to  either 
partial  or  complete  retention  and  urinary  decomposition.  In  this  way 
cystitis  may  be  maintained  almost  indefinitely. 

Coming  to  the  urethra,  the  gonorrhoeal  poison  is  a  frequent  excitant  of 
inflammation  in  the  viscus  behind  it ;  whilst  stricture,  in  the  double  capacity 
of  a  local  irritant  and  a  source  of  retention,  is  largely  and  ver}^  evidently  I'e- 

•  Clinical  Surgery,  New  Sydenham  Society's  Translation.     1881. 
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sponsible  for  the  production  of  this  affection.  To  these  and  lilce  causes  of  irri- 
tation of  the  urinary  reservoir,  we  must  add  some  of  the  means  which  are 
used  for  their  relief,  where  certain  ill  effects  unfortunately  result  from  well- 
intentioned  efforts.  I  refer  to  the  production  of  cystitis  by .  operative 
measures,  such  as  the  passage  of  catheters,  bougies,  sounds,  and  lithotrites  into 
the  bladder ;  and  to  the  use  or  abuse  of  injections  in  potent  forms  for  the 
treatment  of  disorders  of  the  urethra.  Here  then  we  have  such  a  multiplicity 
of  causes  of  chronic  cystitis,  that  we  shall  do  well  never  to  commence  its 
systematic  treatment  without  feeling  that  there  is  a  cause  to  be  determined, 
if  success  in  treatment  is  to  be  attained. 

The  mischief  produced  by  this  affection  is  by  no  means  limited  to  the 
mucous  membrane  of  the  bladder,  though  this  is  chiefly  involved.  The  urine 
becomes  loaded  with  the  excessive  secretion  of  the  membrane,  a  condition  of 
alkalinity  of  the  urine  is  produced,  ammonia  is  generated  and  evolved,  and 
more  remote  changes,  not  only  in  the  bladder  but  in  other  organs,  follow. 
These  changes  have  reference  principally  to  the  kidney,  and  to  the  formation 
of  vesical  calculus.  Chronic  pyelitis  is  a  by  no  means  uncommon  accompani- 
ment of  long-standing  cystitis,  and  there  is  nothing  remarkable  in  the  fact 
that  these  two  conditions  should  so  frequently  coexist.  When  the  intensely 
irritating  nature  of  the  compounds  into  which  urine  is  converted  is  considered, 
as  well  as  the  constant  evolution  of  volatile  ammonia  which  is  going  on  in 
the  central  reservoir  of  the  urinary  apparatus,  there  can  be  no  diflaculty  in 
understanding  the  connection  between  the  two.  These  secondary  changes  in 
the  kidney  are  undoubtedly  the  most  serious  of  the  local  results  following 
protracted  inflammation  of  the  bladder. 

The  effects  of  what  has  been  spoken  of  as  the  ammoniacal  fermentation 
of  urine  are,  however,  in  some  cases  by  no  means  limited  to  the  kidneys. 
General  symptoms,  which  include  pains  about  the  head,  dryness  of  the 
tongue,  nausea,  hsematuria,  and  diarrhoea,  are  directly  traceable  (a  point  on 
which  Billroth  lays  stress)  to  a  condition  of  ammonsemia  which  often  attends 
chronic  cystitis. 

The  relation  of  cystitis  to  the  formation  of  vesical  calculus  cannot  be  passed 
by  without  notice.  That  a  certain  degree  of  irritation,  if  not  of  inflammation, 
is  a  constant  factor  in  stone  production  there  can  be  but  little  doubt.  Let  us 
observe  what  follows  the  excitation  of  inflammation  of  a  moderate  amount 
in  the  bladder,  by  the  introduction  into  it  of  an  extraneous  substance.  A 
piece  of  bougie  may  thus  become  accidentally  lodged :  cystilAs  is  produced, 
the  urine  is  rendered  alkaline,  and  phosphates  are  thrown  down  in  abundance, 
and  aggregated  around  the  foreign  body.  As  long  as  this  remains  in  the 
bladder,  the  cystitis  continues,  and  the  concretion  increases  in  size ;  until  even- 
tually the  portion  of  bougie,  being  completely  covered  in,  ceases  itself  to  play 
any  part  in  the  process  of  stone  formation  which  is  in  progress.  And  what 
is  true  of  phosphatic  calculi,  is  equally  true,  though  in  a  somewhat  different 
sense,  of  calculous  concretions  of  other  chemical  composition.  The  latter  do 
not  necessarily  arise  out  of  the  products  of  urinary  decomposition  which 
cystitis  provokes,  but  when  certain  constituents  of  the  urine  are  present  in 
excess,  such  as  uric  acid  and  urates  in  the  gouty,  or  oxalates  in  the  dyspeptic, 
the  mechanical  irritation  which  these  salts  may  create  leads  to  the  pouring  out 
of  mucus  from  the  vesical  membrane  in  greater  abundance  than  is  natural. 
Thus  a  colloid  is  provided,  which  plays  an  important  part  in  the  process  of 
stone  formation.  In  corroboration  of  this  view  I  will  quote  the  following 
passage  from  Dr.  Vandyke  Carter's  work: — ' 

1  The  Microscopic  Structure  and  Mode  of  Formation  of  Urinary  Calculi,  p.  39. 
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An  excess  of  mucus,  perhaps  altered  in  character,  in  the  urinary  passages,  or  the 
effusion  of  albumen,  fibrine,  or  blood,  and  the  like,  say  from  congestion  of  the  kidneys 
or  from  irritation  of  the  urinary  tract,  would  furnish  a  colloid  medium  with  which  uric 
acid,  the  urates,  or  oxalates — themselves,  perhaps,  in  excess — could  combine  in  the 
manner  before  described ;  should  there  happen,  also,  an  undue  concentration  or  special 
loading  of  the  urine,  the  probabilities  would  be  strengthened  that  to  some  illness — fevers 
of  various  kinds,  ague,  or  an  attack  of  cholera,  renal  congestion  or  inflammation — 
would  be  correctly  dated  the  commencement  of  a  calculus.  It  must  also  be  assumed 
that  the  continued  growth  of  a  stone  is  dependent  upon  the  presence  of  organic  matter, 
and  this  at  every  stage. 

Sufficient  importance  has  not  been  attached  to  chronic  cystitis,  in  its  rela- 
tion to  structural  kidney  disease — surgical  kidney — as  well  as  to  the  part  it 
plays  in  the  formation  of  stone,  l^o  description  of  it  can  have  any  claim  to 
completeness,  unless  reference  is  made  to  these  as  amongst  its  most  common 
results. 

Symptoms. — The  symptoms  of  chronic  cystitis  vary  both  in  kind  and 
degree ;  in  the  slighter  cases  there  is  irritability  of  the  bladder,  with  an  in- 
creased deposit  of  flocculent  mucus,  in  which  pus-corpuscles  are  entangled. 
This  condition  is  frequently  seen  as  a  complication  of  gonorrhoea.  The  other 
and  more  severe  variety  is  attended  with  a  large  secretion  of  mucus,  which 
clings  tenaciously  to  the  bottom  of  the  vessel  into  which  the  urine  has  been 
passed.  To  this  the  term  catarrh  has  been  applied,  a  name  which  is  justified 
by  the  amount  of  muco-purulent  secretion  thrown  off  by  the  vesical  mucous 
membrane,  and  by  the  resemblance  which  it  bears  to  the  expectoration  met 
with  in  certain  cases  of  bronchitis. 

The  treatment  of  chronic  cystitis  necessarily  resolves  itself  into  a  considera- 
tion of  the  causes  producing  the  disease,  which  should  be  carefully  gone  over. 
Many  of  these — as,  for  instance,  the  presence  in  excess  of  certain  of  the 
inorganic  constituents  of  the  urine,  stone,  and  stricture — are  capable  of  cor- 
rection ;  whilst  others — such  as  tumors  and  the  enlarged  prostate — may  only 
admit  of  a  palliation  of  the  symptoms  to  which  they  give  rise.  Still,  the 
removal  of  the  cause  must  be  the  first  object  in  treatment,  and  is  never  to  be 
lost  sight  of  throughout. 

In  the  slighter  forms  of  cystitis,  removal  of  the  cause,  combined,  perhaps, 
with  the  internal  administration  of  buchu,  or  of  an  alkali  with  hyoscyamus,  is 
sufficient  to  efifect  a  cure.  Further,  the  following  indications  will  require  ful- 
filling: (1)  The  complete  emptying  of  the  bladder ;  (2)  its  thorough  cleansing 
and  astringing  ;  (3)  the  promoting  of  a  healthy  tone  in  the  mucous  membrane, 
by  the  use,  for  the  most  part,  of  internal  medicines  having  some  specific 
action. 

(1)  As  residual  urine  by  its  decomposition  is  a  frequent  cause  of  vesical 
catarrh,  provision  must  be  made  for  the  complete  emptying  of  the  viscus  as 
often  as  may  be  necessary.  This  is  best  accomplished  by  the  use  of  a  catheter 
which  the  patient  may  be  taught  to  pass  for  himself.  Among  catheters  of 
various  kinds,  preference  will  generally  be  given  to  those  made  of  soft  rubber, 
which  are  admirably  adapted  for  the  purpose ;  they  wear  well,  and  are  not  apt 
to  crack  about  the  eye,  as  is  olten  the  case  with  the  ordinary  elastic,  olive- 
pointed  instruments,  which  are  favorably  known  by  reason  of  their  easy  intro- 
duction. The  frequency  with  which  the  catheter  is  to  be  used  varies  in  different 
cases.  In  some,  it  is  sufficient  to  draw  off  the  residual  urine  once  or  twice  in 
the  twenty-four  hours;  whilst  in  others,  until  the  cystitis  has  to  some  extent 
subsided,  the  catheter  may  be  required  more  frequently. 

(2)  The  bladder  must  not  only  be  kept  thoroughly  cleansed,  but  the  use 
of  astringent  injections  is,  moreover,  often  highly  beneficial.  To  commence 
with,  tepid  water  in  small  quantities  may  be  employed,  by  attaching  a  glass 
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funnel,  with  about  two  feet  of  rubber  tubing,  to  the  end  of  a  catheter,  "When 
the  funnel  is  held  up  and  water  poured  into  it,  the  current  passes  into  the 
bladder  ;  by  lowering  the  funnel,  the  water  escapes.  In  this  way  the  viscus 
can  be  thoroughly  cleansed ;  or  the  same  can  be  effected  by  means  of  a.  rubber 

Fig.  1285. 


Fig.  1286. 


Double-current  catheter  for  washii^g  oat  the  bladder. 

bottle  r  or  syringe,  fitted  to  the  end  of  an  ordinary  catheter,  or,  which  some 
surgeons  prefer,  a  double-current  catheter.  Where  it  is  necessary  to  continue 
the  operation  for  a' length  of  time,  Keyes's  apparatus  will  be  found  exceed- 
ingly useful.  From  the  accompanying 
sketch  (Fig.  1286)  this  is  seen  to  consist 
of  a  vulcanized-rubber  bottle,  which 
is  capable  of  hplding  a  pint  of  fluid, 
and  which,  by  means  of  a  ring,  can  be 
suspended  to  any  convenient  hook ;  and 
a  piece  of  tubing,  five  feet  in  length, 
terminating  in  a  stopcock,  which  per- 
mits fluid  to  flow  either  through  the 
catheter-end  or  the  outlet-pipe,  accord- 
ing to  the  direction  in  which  the  tap  is 
turned.  A  conical,  metallic,  catheter 
mouth-piece  completes  the  connection 
with  the  catheter.  A  soft-rubber  ca- 
theter is  generally  preferred.  The  in- 
strument is  used  in  the  following  way : 
The  bag,  being  filled  with  the  fluid  to 
be  injected,  is  hung  up  about  six  feet 
from  the  floor ;  the  stopcock  is  then 
turned  until  some  of  the  fluid  escapes,  so 
that  no  air  is  allowed  to  enter  the  blad- 
der. The  patient  being  in  the  erect 
, position,  then  introduces  the  catheter, 
and  connects  it  with  the  tubing.  By 
the  alternate  action  of  the  tap,  the  fluid 
is  made  either  to  enter  the  bladder, 
or  to  escape ;  if  the  latter,  it  passes  into 
the  receptacle.  The  instrument  can  be  readily  adapted  to  the  recumbent  posi- 
tion. Beyond  other  advantages  which  the  apparatus  possesses,  it  enables 
patients  to  perform  this  operation  without  assistance.  Care  should  be  taken  to 
prevent  the  forcing  of  air  into  the  bladder  along  with  the  fluid  injected. 
When  the  urine  is  bloody,  the  presence  of  air  in  the  bladder  speedily  leads  to 
putrefactive  changes  and  to  the  evolution  of  gas  in  considerable  quantities, 
which  not  only  is  offensive,  but  is  capable  of  producing  retention  of  a  very 
painful  character. 

There  is  a  source  of  annoyance  that  patients  occasionally  complain  of,  which 
it  is  easy  to  avoid.     As  the  bladder  is  expelling  the  last  portion  of  the  injec- 
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tion,  if  the  surgeon  is  holding  the  catheter  he  sometimes  feels  a  slight  clicks 
or  shock,  which  the  patient  with  a  sensitive  bladder  is  conscious  of,  and 
which,  though  it  is  very  momentary,  he  rather  dreads  on  the  next  occasion  that 
the  operation  has  to  be  repeated.  Guthrie  refers  to  these  sensations  as  "  the 
fluttering  blows  of  the  bladder."  He  speaks  of  them  as  simulating  stone  and 
indicating  the  presence  of  saeculi.  The  click  seems  to  be  caused  by  the 
mucous  membrane  being  sucked  into  the  eye  of  the  catheter  as  the  bladder 
is  emptied  of  the  last  few  drops,  for  I  have  never  noticed  it  when  using  a  solid 
instrument,  such  as  a  bougie.  It  is  to  be  avoided  by  carefully  watching  the 
flow,  and,  as  it  is  terminating,  by  withdrawing  the  catheter  till  the  end  is 
well  within  the  prostatic  urethra.  It  is  better  to  do  this  than  to  obviate  the 
inconvenience  by  having  a  catheter  with  sevei'al  small  openings,  as  such  an 
instrument  is  liable  to  break.  A  catheter  for  washing  out  the  bladder 
should  have  the  eyes  of  moderate  size,  with  their  edges  bevelled  like  those 
of  the  American  instrument,  so  as  not  to  scratch  the  urethra ;  the  openings 
should  be  as  near  to  the  end  as  possible  to  avoid  the  introduction  of  an  unneces- 
sary length  of  tubing. 

To  cleanse  the  bladder,  injections  of  tepid  water  with  about  ten  grains  of 
borax  to  the  ounce  are  generally  employed :  when  the  urine  remains  in  an 
unhealthy  condition  for  some  time  afterwards,  one  drop  of  nitric  acid  or  five 
of  the  tincture  of  perchloride  of  iron  in  half  a  pint  of  warm  water  may  be 
substituted  with  advantage. 

When  the  urine  is  maco-purulent,  after  cystitis  consequent  on  stricture  or 
stone,  injections  of  quinine  are  often  beneficial.  Attention  was  first  called  to- 
the  value  of  this  drug  in  these  cases  by  Mr.  N"unn,^  who  speaks  of  its  acting- 
as  a  bactericide  in  the  chronic  form  of  cystitis  known  as  catarrh  ;  when  the 
urine  is  purulent  and  offensive,  it  has  been  found  exceedingly  efficacious. 
The  neutral  sulphate  of  quinine,  dissolved  in  distilled  water,  in  the  propor- 
tion of  two  grains  to  the  ounce,  will  be  most  suitable.  If  the  solution  is  not 
quite  clear,  a  drop  of  dilute  nitro-muriatic  acid  is  to  be  added,  and  then  it 
should  be  strained.  A  quantity  not  exceeding  two  ounces  may  be  injected 
by  a  catheter  and  rubber  bottle,  the  patient  being  instructed  to  retain  the 
injection,  if  possible,  for  a  time,  provided  that  doing  so  be  not  distressing. 
The  internal  administration  of  quinine,  in  ten-grain  doses,  has  not  only  been 
found  to  act  as  a  sedative  to  the  bladder,  but  is  useful  in  arresting  putrefactive 
changes  in  the  urine.  Its  efficacy  for  this  purpose  has  been  urged  by  Dr. 
Simmons,  who,  in  explaining  the  natui-e  of  this  action,  refers  to  an  observa- 
tion by  Dr.  Kerner,  that  seventy  per  cent,  of  the  drug  is  eliminated  by  the 
kidneys  in  from  three  to  twenty-four  hours  after  it  has  been  taken.^ 

To  alleviate  the  extreme  irritability  of  the  bladder  which  often  remains 
after  the  more  active  symptoms  of  inflammation  have  passed  away,  a  solution 
of  morphia,  injected  into  the  organ  by  means  of  a  gum-elastic  catheter  ta 
which  a  ball-syringe  has  been  attached,  often  gives  the  patient  a  good  night 
■after  rectal  suppositories  in  various  forms  have  been  tried  without  success. 

For  a  similar  object,  I  sometimes  employ  in  these  cases  vesical  pessaries, 
containing  either  morphia  or  belladonna,  or  other  soothing  agents.  These 
are  passed  into  the  bladder  by  means  of  a  specially  adapted  catheter  in 
which  the  pessary  is  placed.  With  this  instrument  the  whole  of  the  urine  is 
first  drawn  oflF,  after  which,  by  pressing  the  stylet,  the  pessary  is  projected 
into  the  bladder.  The  pessaries  are  made  with  oleum  theobromse,  and  are 
so  shaped  as  to  fill  in  the  open  end  of  the  catheter,  thus  giving  it  the  appear- 
ance of  an  ordinary  instrument.  The  shape  of  the  pessaries  is  shown  in  the 
figure  (Fig.  1287,  A).     A  grain  of  morphia  introduced  into  the  bladder  in 

'  Lancet,  Feb.  23,  1878.  ^  American  Journal  of  the  Medical  Sciences,  April,  1879. 
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this  way,  and  repeated  when  necessary,  often  completely  relieves  the  distress- 
ing symptoms  of  iri'itation.  The  use  of  these  vesical  pessaries  has  been 
-extended  to  other  eases  where  astringent  applications  to  the  bladder  are  indi- 
cated, and  extended  experience  has  shown  the  advantage,  under  certain  cir- 
cumstances, of  this  mode  of  medicating  the  bladder. 

Fig.  1287. 


e.TIEMANN  diCO 
Harrison's  catheter  for  introdncingr  pessaries  into  the  bladder. 

There  is  a  variety  of  opinion  with  reference  to  the  power  of  the  bladder  to 
absorb  drugs  introduced  into  it,  as  well  as  the  constituents  of  the  urine,  in 
certain  cases.  That  some  special  provision  does  exist  to  prevent  the 
normal  mucous  membrane  from  absorbing  readily,  there  can  be  no  doubt, 
When,  however,  the  lining  membrane  of  the  bladder  becomes  altered  by  dis- 
eased action  going  on  in  its  interior,  it  then  seems  capable  of  absorbing  nol 
only  drugs,  but  also  certain  products  into  which  urine  is  resolved  when  i1 
undergoes  decomposition.  In  this  way  are  explained  cases  of  ammonsemia 
Tvhich  have  been  recorded. 

It  often  happens  that  though  the  inflammation  has  been  removed  and  the 
liladder  cleansed,  this  long  remains  preternaturally  sensitive  and  irritable, 
Where  other  means  have  tailed  to  give  relief  under  these  circumstances,  the 
application  of  hot  water  to  the  interior  of  the  organ  has  been  found  of  much 
service.'  Commencing  at  a  temperature  of  100°  F.,  measured  by  the  thermo- 
meter, increasing  quantities  of  water  are  injected  daily,  and  the  temperature 
gradually  raised,  until,  in  some  instances,  120°  F.  has  been  reached.  Dr.  R 
F.  Weir^  refers  to  the  value  of  the  hot  douche  in  cases  of  this  nature,  and 
Mr.  Guthrie'  also  appears  to  have  derived  considerable  advantage  from  its 
-employment. 

It  will  be  proper  here  to  draw  attention  to  a  mode  of  treating  cystitis 
which  has  been  recently  advocated  by  Mr.  John  Chiene,*  under  the  name  ol 
l)laclder-drainage.  Its  object  is  to  keep  the  viscus  unemployed  as  a  reservoir, 
and  so  to  give  it  complete  rest  for  as  long  a  period  as  may  seem  desirable 
This  is-eft'ected  through  siphon  action  by  means  of  a  catheter  and  piece  ol 
rubber  tubing,  which  convey  the  urine,  as  it  drops  from  the  ureters,  into  £ 
vessel  beside  the  patient's  bed.  Some  excellent  results  have  in  this  way  beer 
■obtained,  not  only  in  chronic  cystitis,  but  also  in  other  urinary  afl:'ections 
in  which  it  is  necessary  to  keep  the  bladder  empty  and  the  patient  dry.  I1 
is  another  illustration  of  what  John  Hilton  wrote  of  as  the  value  of  physio 
logical  rest. 

(3)  The  third  indication  is  to  promote,  by  internal  remedies,  a  healthy  ton* 
of  the  vesical  mucous  membrane.  Amongst  these  remedies  are  two  specially 
worthy  of  mention,  namely,  uva  ursi  and  buchu,  which  are  often  of  greai 
value  in  this  stage  of  the  complaint.  A  formula  of  Dr.  Gross's  will  be  founc 
exceedingly  useful.     It  consists  of  one  ounce  and  a  half  of  the  leaves  of  th( 

'  Harrison,  The  Prevention  of  Stricture  and  of  Prostatic  Obstruction.     London,  18S1. 
2  American  Clinical  Lectures  (Seguin),  vol,  iii  No.  8, 
"  On  the  Anatomy  and  Diseases  of  the  Bladder, 
-1  Edinburgh  Medical  Journal,  December,  1880. 
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■uva  ursi,  and  half  an  ounce  of  hops,  or  one  drachm  of  lupuline,  infused  for 
two  hours  in  a  quart  of  boiling  water,  in  a  covered  vessel.  To  the  strained 
liquor  are  added  two  drachms  of  bicarbonate  of  sodium,  and  two  grains  of 
morphia  if  there  be  much  pain.  Of  this  mixture,  a  wineglassful  is  to  be 
taken  five  or  six  times  a  day.  It  is  of  importance  that  only  the  recently 
made  infusion  should  be  used,  as  much  of  the  volatile  essential  principle  of 
the  drug  is  lost  in  the  preparation  of  the  concentrated  essences  which,  on 
account  of  their  convenience,  are  now  so  extensively  used.  Amongst  demul- 
cents, ordinary  barley  water,  and  a  decoction  of  the  ulmus  fulva  or  slippery 
elm,  and  of  the  triticum  repens  or  couch  grass,  extolled  by  Sir  Henry 
Thompson,  will  be  found  of  service  in  allaying  irritation. 

In  the  treatment  of  cystitis,  reference  is  often  made  to  the  reaction  of 
the  urine,  as  indicating  the  necessity  for  administering  either  acids  or  alka- 
lies. Our  object  should  be  to  obtain  that  condition  of  the  excretion  which  is 
the  least  likely  to  provoke  irritation.  We  sometimes  find  that  alkalies  are 
being  poured  in'with  a  vigorous  hand,  quite  regardless  of  the  fact  that  healthy 
urine  has  an  acid  reaction.  When,  however,  the  acid  is  much  in  excess,  or 
the  mucous  membrane  infiamed,  relief  generally  follows  the  administration 
of  5,n  alkali. 

In  some  of  these  cases,  when  other  means  have  failed,  it  is  remarkable, 
with  what  rapidity  pus  disappears  from  the  urine  under  the  influence  of 
chlorate  of  potassium.  It  is  best  prescribed  in  the  proportion  of  half  an 
ounce  of  the  salt  to  a  pint  of  flavored  water,  a  tablespoonful  to  be  taken  every 
three  or  four  hours. 

In  reference  to  the  precise  manner  in  which  chlorate  of  potassium  acts  in 
cystitis,  it  is  conjectured,  from  an  analysis  by  Ludwig,  that  the  salt  may  be 
decomposed  in  the  kidneys  by  the  acid  urine,  and  that  chloric  acid,  being 
consequently  set  free,  brings  about  a  change  in  the  reaction' of  the  urine  in 
the  bladder.' 

In  regard  to  diet.  Dr.  George  Johnson^  has  shown  the  value  of  milk,  in 
both  acute  and  chronic  cystitis,  its  eflFect  being  to  render  the  urine  less  irri- 
tating. 

In  the  treatment  of  cystitis  as  it  occurs  in  the  female,  there  are  no  better 
instructions  than  those  contained  in  a  practical  paper  on  this  subject  by  Dr. 
J.  Braxton  Hicks.^  The  author  points  out  how  little  is  to  be  expected  from 
internal  remedies,  beyond  correcting  the  functions  generally,  and  how  much 
may  be  done  by  local  treatment.  Reliance  is  placed  chiefly  in  washing  out 
the  bladder  with  slightly  acidulated  warm  water,  until  it  is  clear  of  phos- 
phates and  mucus,  and  afterwards  injecting,  with  a  view  to  its  retention,  a. 
solution  of  morphia.  Subsequently  the  permanganate  or  chlorate  of  potassium 
is  employed  in  a  similar  manner.  On  the  subsidence  of  the  acute  symptoms^ 
injections  of  tannin  or  of  perchloride  of  iron,  folio ViJ'ed  by  morphia,  are  substi- 
tuted, and  are  again  changed  as  the  bladder  becomes  less  sensitive  for  more 
potent  astringents,  such  as  the  nitrate  of  silver. 

Lastly,  it  must  not  be  forgotten  that  there  are  cases  of  chronic  •  cystitis 
which  appear  to  be  quite  irremediable  by  any  methods  such  as  those  referred 
to.  In  these  the  bladder  is  little  else  than  a  chronic  abscess-cavity,  into 
which  urine  finds  access.  Under  these  circumstances,  cystotomy,  in  the 
male,  becomes  a  justifiable  proceeding ;  whilst,  in  the  female,  the  establish- 
ment of  a  condition  of  temporary  incontinence  by  dilatation  of  the  urethra,  is 
frequently  followed  by  permanent  relief.  The  advantages  of  cystotomy  as 
a  means  of  permanently  relieving   this  condition  in  the  male,  have  been 

•  Lancet,  Feb.  25,  1882.  2  Ibid.,  Deo.  16,  1876. 

3  British  Med.  Jour.,  July  11,  1874. 
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urged  by  Dr.  E..  F.  Weir,'  who  in  a  brief  history  of  the  operation  furnishes 
a  table  of  forty-seven  cases,  with  the  following  results :  By  median  perineal 
section,  there  were  ten  cases,  six  patients  being  cured,  three  relieved,  and 
one  dying.  By  the  lateral  section  there  were  thirty-two  cases,  thirteen 
patients  being  cured,  four  relieved,  and  eleven  dying,  while  in  four  cases  the 
operation  failed.  By  the  bilateral  section  there  were  five  cases,  four  ending 
in  cure,  and  one  in  death.  In  the  selection  of  the  precise  mode  of  proceeding, 
the  median  incision  will  be  found  to  have  an  advantage  by  reason  of  its  greater 
immunity  from  hemorrhage.  Care,  however,  must  be  taken,  when  it  is 
adopted,  to  secure  urinary  incontinence  for  some  days  at  least,  either  by  in- 
serting through  the  wound  a  lithotomy  tube  by  which  urine  can  constantly 
escape,  or  by  over-distending  the  prostatic  urethra  with  the  finger,  or  with  a 
dilator.  Where  the  lateral  incision  is  practised,  incontinence  naturally  fol- 
lows, as  after  the  removal  of  a  stone  from  the  bladder  in  this  way.  Dr. 
Hayes  Agnew^  has  suggested  that,  in  hopeless  cases  of  chronic  cystitis,  the 
patient  might  be  made  comfortable  by  separating  the  connection  of  the  ureters 
with  the  bladder,  and  bringing  them  out  through  the  abdominal  walls,  estab- 
lishing fistulse  either  in  the  iliac  or  in  the  lumbar  region,  and  thereby  divert- 
ing the  urine  entirely  from  the  bladder.  Dr.  Agnew  supports  this  \iery 
formidable  suggestion  by  a  reference  to  the  experience  of  persons  suffering 
from  certain  urinary  fistulas  occasioned  by  accident.  Though  the  feasibility 
of  such  a  proceeding  has  been  tested  on  the  dead  subject,  it  has  not  hitherto 
been  illustrated  clinically. 


Ulceration  op  the  Bladder. 

This  is  an  occasional  result  of  inflammation.  I  have  known  it  occur  as  a 
consequence  of  the  retention  in  the  bladder  for  some  days  of  a  catheter  ill 
adapted  for  the  purpose.  Most  frequently  it  happens  in  bladders  which  have 
become  inflamed  whilst  in  a  paralytic  condition,  when  it  is  probably  associated 
with  some  changes  in  the  spinal  cord.  Where  catheterization  is  employed 
under  these  circumstances,  extreme  care  is  necessary  in  consequence  of  the 
insensitive  condition  of  the  patient,  not  to  occasion  any  damage  to  the  mucous 
membrane  of  the  bladder  which  may  be  followed  by  ulceration.  Hilton^  re- 
fers to  a  case  of  this  kind,  in  which,  after  death,  three  ulcerated  patches  were 
found  at  points  corresponding  with  those  which  the  catheter  touched  daily. 
The  same  author  also  relates  a  case  in  which  a  patient  was  in  the  habit  of 
daily  catheterizing  himself.  One  day,  on  being  sent  for,  Mr.  Hilton  found  him 
dying  of  peritonitis  brought  on  by  perforation  of  the  bladder.  After  death  a 
perforated  ulcer  was  found  corresponding  with  the  \ery  spot  upon  which  the 
end  of  the  catheter  must  have  pressed.  Similar  care  is  required  to  avoid  any- 
thing like  continuous  pressure  on  the  vesical  wall  when  a  catheter  has  to  be 
retained.  The  possibility  of  ulceration  of  the  bladder,  when  associated  with 
stricture  of  the  urethra,  being  followed  by  rupture  and  extravasation  of  urine 
into  the  surrounding  tissues,  should  not  be  lo'st  sight  of.  Though  such  an 
occurrence  is  extremely  rare,  there  are  instances  in  which  it  is  most  likely 
that  this  took  place.  This  was  probably  the  nature  of  the  case  recorded  by 
Dr.  T.  K.  Cruse.^ 

Exfoliation  of  the  mucous  membrane  of  the  bladder  has  occurred  in 
association  with  ulceration.    Cases^  are  recorded  in  which  the  entire  lining  has 

1  On  Cystotomy  for  Cystitis  in  the  Male,  New  York  Med.  Journ.,  June  12,  1880. 

'  Pliiladelphia  Medical  Times,  Feb.  12,  1881. 

3  Guy's  Hospital  Reports,  3d  series,  vol.  xi. 

•*  Rupture  of  the  Bladder  dependent  on  Stricture  of  the  Urethra.   Medical  Record,  Aug.  1,  1871. 
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been  thrown  ofi'  and  has  caused  retention,  or,  in  the  female,  has  been  extruded 
thrpugh  the  urethra.  In  some  instances  of  this  nature  the  mucous  membrane 
appears  to  have  been  dissected  ofl'  by  ulceration  from  its  subjacent  coat ; 
whilst  in  others  this  effect  has  been  the  result,  not  of  molecular  death,  but  of 
the  conversion  of  the  entire  membrane  into  a  slough,  by  reason  of  the  vio- 
lence of  the  preceding  inflammation. 

Perforating  Ulcers. — ^Some  remarkable  instances  of  perforating  ulcer  of  the 
bladder  have  been  recorded,  where,  apparently,  there  were  no  indications  of 
the  presence  of  the  affection  previous  to  the  setting  in  of  fatal  symptoms. 
To  this  category  belongs  the  interesting  case  recorded  by  Mr.  Bartleet,  of 
Birmingham,^  where  the  ulceration  made  its  way  into  the  ileum,  and  caused 
death,  as  it  were  accidentally,  by  setting  up  peritonitis.  The  ulcer,  whilst 
confined  to  the  bladder,  as  Mr.  Bartleet  remarks,  appears  to  have  gone 
through  all  its  stages  without  presenting  any  symptoms,  the  patient  con- 
tinuing to  follow  his  accustomed  occupation.  A  sudden  lifting  movement, 
which  occasioned  acute  pain,  probably  broke  down  a  recent  adhesion  between 
the  bladder  and  the  bowel,  leading  to  extravasation  of  urine  into  the  perito- 
neal cavity,  and  thus  ultimately  causing  death.  The  possibility  of  rupture 
of  the  bladder  from  muscular  contraction  being  preceded  by  ulceration,  the 
symptoms  of  which  have  been  in  abeyance,  must  not  be  forgotten.  Dr.  Pad- 
ley^  has  recorded  a  case  in  which  extravasation  of  urine  into  the  abdominal 
areolar  tissue,  followed  by  cellulitis  and  sloughing,  was  probably  preceded  by 
ulceration  of  the  bladder.  This  patient  had  previously  been  under  treatment 
for  a  perforating  ulcer  of  the  soft  palate.  Communications  between  the  blad- 
der and  intestines  appear,  in  some  cases,  to  have  existed  for  considerable  peri- 
ods of  time,  and  to  have  led  to  formation  of  stone  within  the  former.  In  the 
early  days  of  lithotrity,  Mr.  Charles  Hawkins^  recorded  a  successful  case  of 
this  kind.  As  the  intestines  are  more  prone  to  ulceration  than  the  bladder, 
it  is  probable  that,  as  a  rule,  the  latter  becomes  only  secondarily  involved. 

Symptoms. — The  symptoms  of  ulcerated  bladder  do  not  differ  essentially 
from  those  of  cystitis.  The  urine  is  frequently  tinged  with  blood,  and  con- 
tains fragments  of  disorganized  mucous  membrane.  Such  patients  are  often 
sounded,  on  the  suspicion  that  a  stone  may  be  present,  with  the  result  of  con- 
siderably aggravating  all  their  symptoms. 

Treatment. — The  simpler  forms  of  ulceration  hardly  require  any  special 
treatment.  Where  there  is  reason  to  believe  that  this  condition  exists,  every 
care  should  be  taken  to  prevent  over-distension,  and  to  avoid  the  unnecessary 
introduction  of  instruments  into  the  bladder. 


Hypertrophy  and  Atrophy  of  the  Bladder. 

Hypertrophy  op  the  bladder  may  be  regarded  as  a  natural  consequence 
of  obstructed  micturition.  As  in  the  circulatory  system,  the  heart,  by  an 
increase  of  its  bulk,  adapts  itself  to  meet  any  obstacle  which  may  be  placed 
in  front  of  it,  so  in  the  urinary  apparatus  does  the  bladder,  by  proportionate 
development,  make  provision  for  any  additional  resistance  which  it  has  to 
overcome. 

With  reference  to  uniform  hypertrophy  of  the  bladder,  there  is  comparative- 
ly little  to  be  said.  There  are,  however,  extreme  variations  in  the  relations 
existing  between  the  amount  of  hypertrophy  and  the  capacity  of  the  viscus,  a 
circumstance  which  has  caused  some  authors  to  speak  of  concentric  and  excen- 
tric  hypertrophy,  as  indicating  that  in  the  one  the  increased  development  of 

'  Lancet,  February  5,  1876.  2  Lancet,  March  4,  1882. 

'  Medico-Chirurgical  Transactions,  vol.  xli. 
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the  -muscular  coat  is  at  the  expense  of  the  cavity,  whilst  in  the  other  the  con- 
dition is  reversed.  Both  conditions,  in  variable  degrees,  are  commonly  mel 
v^ith,  and  are  explicable  by  individual  diflerenees  of  vesical  irritability.  Ont 
person  with  a  strioture  will  make  water  ou  every  available  occasion,  whilsl 
another,  similarly  situated,  rather  shirks  the  straining  which  the  act  requires 
and  consequent^  is  disposed  to  err  in  an  opposite  direction.  This  is  a  reason- 
able explanation  of  the  varying  degrees  of  bladder-capacity  observed  in  other- 
wise similar  cases  of  uniform  hypertrophy.  As  a  rule,  hypertrophy  exists  as 
long  as  there  is  a  cause  for  it.  When  the  stricture,  or  other  obstacle,  is  re- 
moved, the  hypertrophy, in  most  cases,  gradually  disappears.  This  condition  u 
sometimes,  however,  a  cause  for  the  continuance  of  irritability  and  frequenl 
urination,  long  after  the  stricture  has  been,  to  all  intents  and  purposes,  suffi- 
ciently relieved.  Under  these  circumstances,  cystotomy  has  been  resorted  tc 
with  good  results.  It  may  be  asked.  What  is  the  rationale  of  this  ?  How  is 
an  hypertrophied  bladder,  with  a  small  capacity,  to  be  made  capacious  and 
tolerant  by  not  allowing  urine  to  collect  in  it  for  an  interval  of  two  or  thre€ 
weeks  or  more  ?  The  explanation  is  to  be  found  in  the  fact,  that,  for  the  time 
being,  the  bladder  is  prevented  from  acting  as  a  muscular  organ,  and  that 
atrophy,  or  loss  of  muscularity,  therefore,  follows.  Possibly  it  is  only  undei 
circumstances  such  as  these,  that  anything  need  be  said  with  regard  to  the 
treatment  of  uniform  vesical  hypertrophy.  When,  however,  the  hypertrophy 
is  partial — when  the  increase  is  confined  to  one  set  of  fibres,  or  to  one  part  oJ 
the  bladder— symptoms  are  produced,  and  changes  are  brought  about,  which 
will  require  further  remark. 

There  is  a  condition  which  has  been  described  as  a  columniform  state  oi 
the  bladder,  in  which  the  interior  presents  an  appearance  similar  to  that  ol 
the  cavities  of  the  heart,  the  muscular  fibres  not  being  spread  out  uniformly, 
but  being  collected  in  bundles,  like  the  columnce.  earnece.  Hence  the  name, 
Between  these  elevations  are  corresponding  depressions,  against  which  the 
urine  is  forced  when  the  expulsive  power  of  the  bladder  is  exercised.  In  this 
way  sacculi  are  formed,  as  will  be  presently  noticed.  This  is  a  condition  fre- 
quently observed  in  connection  with  prostatic  hypertrophy.  It  is  usuallj 
associated  with  dilatation  of  the  bladder,  and  with  fatty  degeneration  of  its 
muscular  coat.  There  is  a  tolerably  frequent  example  of  limited  hypertrophj; 
which  was  pointed  out  by  Mr.  Guthrie,'  where,  in  connection  with  enlarge- 
ment of  the  prostate,  a  bar  is  formed  at  the  neck  of  the  bladder  by  the  exces- 
sive development  of  the  muscular  fibres  in  that  locality.  As  an  illustratior 
of  limited  hypertrophy  it  is  referred  to  here,  but  it  will  require  fuller  consid- 
eration in  a  separate  section.  Amongst  hypertrophies  limited  to  certain  por- 
tions of  the  bladder,  must  be  included  those  in  which  an  excessive  develop- 
ment of  muscular  fibres  has  taken  place  between  the  orifices  of  the  ureters 
In  this  way,  in  a  case  recorded  by  Mr.  Bickersteth,^  a  bladder  was  practically 
divided  into  two  compartments  by  a  muscular  barrier  thrown  across  betweer 
those  openings,  and  considerable  difficulty  was  experienced  in  the  removal  ol 
a  stone  with  the  forceps,  after  the  bladder  had  been  opened,  the  stone  being 
lodged  in  the  upper  depression. 

Atrophy  of  the  Bladder. — In  this  condition,  which  is  only  rarely  met  with 
the  bladder,  either  by  accident  or  otherwise,  is  rendered  incapable  of  acting 
as  a  reservoir  by  reason  of  the  urine  escaping  immediately  after  entering  it 
In  some  reported  cases  of  malformation  and  of  extensive  vesical  fistula,  this 
change  appears  to  have  taken  place,  the  bladder  being  little  else  than  a  rudi 
mentary  organ. 

'  Op.  oit.,  p.  271.  »  Liverpool  Med.  and  Surg.  Reports,  vol.  i.    1867. 
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The  formation  of  sacculi,  or  pouches,  in  connection  with  the  bladder,  is 
observed  in  cases  of  enlargement  of  the  prostate  aiid  other  disorders  in  which 
freedom  of  micturition'  is  interfered  with.  It  most  frequently  exists,  as 
already  stated,  where  hypertrophy  of  the  muscular  coat  has  taken  place, 
the  explanation  being  that  the  mucous  membrane  protrudes  between  the 
meshes  of  muscular  fibres.  In  these  depressions  urine  lodges.  Uiader  the 
pressure  exercised  by  the  bladder  during  micturition,  these  pouches  deepen, 
until,  perhaps,  they  are  capable  of  containing  several  ounces  of  urine.  They 
may  form  at  any  part  of  the  bladder  where  the  mucous  lining  is  unsup- 
ported by  muscular  fibre.  The  presence  of  these  sacs  often  occasions  serious 
inconvenience ;  they  are  spaces  in  which  urine  collects  and  decomposes  ;  not 
unfrequently  calculi  have  been  found  in  them ;  and  in  some  recorded  instances, 
by  concealing  sharp  fragments  of  stone  after  lithotrity,  they  have  contributed 
to'  the  production  of  a  fatal  cystitis.  Hence  they  are  considerable  sources  of 
embarrassment  to  the  surgeon  in  his  treatment  of  many  vesical  aftections — 
an  embarrassment  which  is  by  no  means  lessened  by  the  fact  that  their  exist- 
ence is  difiicult  to  determine.  The  following  case,  recorded  by  Dr.  Warren,* 
illustrates  some  of  the  features  of  sacculated  bladder : — 

The  patient,  fifty-two  years  of  age,  had  had  symptoms  of  vesical  disease  for  twelve  years. 
The  urine  was  alkaline,  contained  pus,  and  was  passed  frequently  and  with  pain.  An 
examination  with  a  sound  detected  a  stone.  Some  vesical  pain  followed  the  passage  of 
the  instrument,  and  the  urine  became  strongly  ammoniacal ;  an  attempt  was  therefore 
made  to  wash  out  the  bladder  with  warm  water  injections,  but  the  expulsive  efforts 
were  so  great  as  to  force  out  not  only  the  water  as  fast  as  injected,  but  also  the  soft- 
rubber  catheter  employed.  Finally,  a  small  quantity  was  introduced  at  a  time,  but, 
however  often  this  was  repeated,  the  injected  water  came  away  dark,  and  foul  in  odor. 
All  the  symptoms  grew  worse  ;  the  urine  was  passed  in  a  putrid  state ;  and  the  patient 
died  on  the  ninth  day  after  the  examination. 

At  the  autopsy,  the  bladder  was  found  _  to  consist  of  four  compartments,  three  of 
which  contained  calculi.  In  the  central  one  was  a  large  phosphatic  stone,  nearly 
spherical,  and  five  centimetres  in  diameter.  The  other  stones  were  about  two  centi- 
metres in  their  longest  diameters,  and  were  somewhat  flattened.  They  were  dense,  and 
probably  consisted  of  urates.  The  walls  of  the  bladder  were  much  thickened,  and 
there  was  a  diphtheritic  inflammation  of  its  mucous  membrane.  The  kidneys  were 
large,  soft,  and  contained  small  abscesses ;  the  ureters  were  dilated. 

When  the  existence  of  sacculi  is  suspected,  it  is  not  a  bad  plan,  after  cathe- 
terizing  the  patient  while  recumbent,  and  thus  emptying  his  bladder,  to  alter 
his  position  by  making  him  stand,  and  then  to  see  if  more  urine  escapes  on 
moving  the  catheter  gently  about ;  or  the  order  in  position  may  be  reversed. 
Guthrie"  mentions  the  case  of  a  gentleman  in  whom  the  existence  of  one  or 
more  pouches  was  determined  by  injecting  the  bladder  with  warm  water ; 
on  withdrawing  it  only  a  portion  would  be  obtained,  and  rarely  the  whole 
of  it,  even  by  any  change  of  position. 

I  saw  a  gentleman  who  had  irritability  of  the  bladder,  and  who  was  suspected  to  be 
suffering  from  stone.  I  had  searched  his  bladder  with  a  sound,  and  also  with  a  catheter, 
for  a  cause,  but  in  vain.  One  day,  on  examining  him  with  a  prostatic  catheter,  after 
having  apparently  emptied  the  bladder,  in  moving  the  instrument  about  I  felt  it  suddenly 
pass  over  something  with  a  jerk,  and  then,  on  gently  pressing  it,  it  went  a  couple  of 
inches  further  in.  This  was  followed  by  the  discharge  of  about  two  ounces  of  milky- 
looking  urine.     There  was  no  bleeding.     My  patient  went  home,  pondering  over  the 

'  Boston  Medical  and  Surgical  Journal,  March  21,  1878.  ^  Op.  cit.,  p.  30. 
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suggestion  made  to  him — that  his  vesical  irritability  was  due  to  a  sacculation  in  which 
urine  lodged,  and  which  we  had  accidentally  discovered.  He  was  immediately  relieved, 
and  remained  so  for  forty-eight  hours,  when  the  feeling  of  irritability  returned.  Hav- 
ing had  some  experience  in  catheterizing  himself,  he  again  passed  the  same  instrument, 
and,  having  drawn  off  some  water,  he  began  cautiously  to  feel  about  his  bladder,  with  the 
same  result  as  before.  The  patient  came  to  the  same  conclusion  that  I  had,  namely, 
that  he  had  a  sacculated  bladder,  and,  being  an  ingenious  man,  he  devised  a  stylet  by 
which  he  could  readily  pass  his  catheter  into  the  secondary  receptable.  When  I  saw 
him  last,  he  informed  me  that,  by  in  this  way  passing  an  instrument  for  himself,  from 
time  to  time,  he  had  been  completely  cured  of  his  irritable  bladder ;  and  he  believed 
that  the  sacculation  had  almost,  if  not  entirely,  disappeared. 

As  bearing  upon  the  difficulty  of  recognizing  sacculi,  I  will  quote  the 
following  remarks  from  an  eminent  authority: — 

It  will  naturally  be  asked,  How  can  this  state  of  sacculation  of  the  bladder,  with  or 
without  stone,  be  diagnosed  during  life?  It  must,  I  fear,  be  admitted  that  the  indica- 
tions are  few  and  unreliable.  By  noting  that  a  man,  having  an  enlarged  prostate, 
makes  water  slowly  and  with  considerable  exertion  ;  that  when  a  catheter  is  used,  and 
after  the  bladder  has  been  apparently  emptied,  there  is  a  still  further  flow  ;  and  particularly 
if  the  appearance  of  the  urine  during  the  double  flow  vary  consicjerably,  we  may  infer 
that  cysts  or  sacculi  do  exist,  although  we  cannot  surely  know  it.' 

Careful  examination  of  the  region  of  the  bladder  may  sometimes  tend  to 
the  detection  of  sacculation.  Examination  of  the  supra-pubic  region  with 
the  hand  should  also  not  be  omitted.  I  was  reminded  of  the  importance 
of  this  on  looking  through  the  specimens  in  the  Museum  of  the  l^ew  York 
Hospital.  Appended  to  one  (784),  where  there  was  a  sac  larger  than  a  hen's 
egg,  opening  into  the  bladder  near  the  fundus,  and  in  which  there  were 
several  calculi,  was  the  note,  "These  calculi  could  not  be  detected  by  the 
sound  during  life,  but  the  pouch  containing  them  could  be  felt  through  the 
abdominal  parietes." 

As  an  illustration  of  the  enormous  dimensions  to  which  a  sacculus  may 
attain,  reference  may  be  made  to  the  case  reported  by  Dr.  Murchison,* 
in  which  a  large  abdominal  tumor  was  thus  produced.  The  nature  of  the 
tumor  was  determined  by  puncture.  Tn  another  case,  recorded  by  Dr. 
Warren,^  such  a  sacculus  had  assumed  many  of  the  characteristics  of  a  con- 
siderable ascites.  Amongst  the  consequences  which  may  arise  from  sacculation 
of  the  bladder  involving  its  posterior  wall,  suppuration  of  the  sacculus  must 
not  be  overlooked.  This  probably  results  from  its  containing  decomposed 
urine,  which,  owing  to  some  sudden  change  in  position  of  the  parts,  cannot 
find  exit  into  the  general  cavity  of  the  viscus,  and  consequently  sets  up  suppu- 
ration. An  abscess  has  been  thus  formed  which  opened  into  the  rectum, 
and  in  this  way  a  communication  between  the  bladder  and  rectum  has  been 
established.  It  is  probable  that  this  was  the  course  of  events  in  a  ease  of 
recto-vesical  fistula  with  fecal  calculus,  in  a  man,  reported  by  Dr.  W.  R. 
Williams.*     Pelvic  cellulitis  has  also  been  similarly  provoked. 

Treatment. — Beyond  the  removal  of  any  cause,  such  as  a  stone  or  other 
impediment  to  micturition,  which  may  have  favored  the  production  of  saccu- 
lation, there  is  but  little  that  can  be  done  in  the  way  of  treatment  for  this 
affection.  Care  must  be  taken  that  the  bladder  is  kept  regularly  emptied,  as 
far  as  it  is  possible  to  do  so,  ancj  its  cavity  must  be  cleansed  by  injection  if 
necessary. 

•  W.  Cadge,  Sacculation  and  Stone  in  the  Bladder.     Brit.  Med.  Journal,  October  2,  1875. 
2  Trans.  Path.  Soo.  Lond.,  vol.  xiv.  "  American  Medical  Times,  N.  S.  vol.  iv. 

*  Lancet,  Oct.  1,  1881. 
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Tumors  of  the  Bladder. 

In  undertaking  to  treat  of  the  various  tumors  affecting  any  organ  of  the 
body,  the  first  difficulty  which  arises  is  the  selection  of  a  classification  which 
will  alike  meet  clinical  and  histological  requirements.  To  ettect  anything 
like  harmony  is,  in  the  present  state  of  pathology,  well  nigh  impossible.  A 
strictly  histological  arrangement  would  not  be  found  to  suffice  for  clinical 
study.  Hence,  in  view  of  the  principal  object  of  this  article,  the  subject  will 
be  approached  with  reference  to  clinical  rather  than  other  purposes. 

Tumors  of  the  bladder  may  be  classified  as  follows  :  (1)  Villous  growths, 
ov  papillomata.  (2)  Mucous  growths,  or  myxomata.  (3)  Fibrous  growths, 
or  fibromata.     (4)  Malignant  or  cancerous  tumors. 

Villous  growths,  or  papillomata,  form  the  commonest  variety  of  new 
growth  met  with  in  the  bladder,  and  are  most  frequent  after  puberty. 
Tumors  of  this  kind  used  to  be  described  under  the  name  of  villous  cancer, 
but  there  are  no  substantial  reasons  for  regarding  them  as  cancerous,  or  as  even 
malignant :  they  show  no  tendency  to  ulcerate  or  to  become  open  sores,  to 
invotve  structures  other  than  the  mucous  membrane,  to  implicate  glands,  or  to 
become  generalized.  When  they  prove  fatal,  it  is  by  hemorrhage  and  con- 
sequent exhaustion,  such  as  might  take  place  from  a,  nsevus.  There  are  good 
reasons  for  believing  that  they  may  exist  for  long  periods  of  time  without 
giving  any  indication  of  their  presence.  Cases  have  been  recorded  in  which 
there  were  considerable  intervals  between  attacks  of  hemorrhage  probably 
due  to  growths  of  this  kind,  and  in  which,  during  periods  of  quiescence,  the 
patients  remained  comparatively  free  from  inconvenience.  In  the  museum 
■of  St.  George's  Hospital  thei-e  is  a  specimen  of  such  a  growth,  attached  to 
the  neck  of  the  bladder  of  a  gentleman  aged  eighty-one.  His  first  attack  of 
hemorrhage  had  occurred  twenty  years  before  death,  and  had  lasted  for  eight 
months ;  following  this  had  been  an  interval  of  four  years ;  and  then  a  re- 
currence of  hemorrhage,  which  ultimately  proved  fatal.  Bi'odie  also  refers 
to  the  disease  as  occasionally  extendmg  over  a  period  of  seven  or  eight 
years.     This  is  altogether  unlike  the  ordinary  history  of  cancerous  maladies. 

Symptoms. — Until  they  occasion  hemorrhage,  more  or  less  persistent  or 
recurrent,  there  are  usually  no  symptoms  from  which  the  existence  of  these 
growths  may  be  suspected.  The  hemorrhage  to  which  they  almost  necessarily 
give  rise,  leads  to  an  exploration  of  the  bladder,  in  the  course  of  which  a 
portion  of  the  growth  becomes  detached  ;  examination  of  clots  and  debris 
■discharged  under  these  circumstances  has  frequently  led  to  the  detection  of 
the  growth,  by  the  evidence  which  the  microscope  has  thus  afforded.  In  a 
case  of  this  kind  in  which  I  employed  a  double-current  catheter  for  douching 
the  bladder  with  hot  water,  a  considerable  piece  of  the  growth  was  found 
blocking  the  return-tube.  Mr.  Davies  CoUey'  has  suggested  that  in  cases 
of  suspected  villous  growth,  a  wash-bottle  and  catheter,  as  adapted  for  the 
removal  of  fragments  of  calculus  from  the  bladder,  might  be  advantageously 
utilized  to  bring  away  portions  of  the  tumor  for  verification  of  the  diagnosis. 
A  smooth-bladed  lithotrite  has  also  been  used  for  the  same  purpose.  Per- 
sistent and  recurrent  hemorrhage,  unexplained  by  other  causes,  and  the 
detection  of  portions  of  the  growth  in  the  urine,  are  the  points  in  diagnosis 
upon  which  stress  is  laid.  On  examining  these  growths,  it  may  sometimes 
be  observed  that  the  delicate  fringes  which  mainly  compose  them  are  en- 
crusted with  phosphates  sufficient  to  produce  a  gritty  sensation  when  a  metal 

»  Trans.  Clin.  Soo.  Lond.,  1880. 
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sound  is  moved  over  them.  As  instrumental  examination  of  the  bladder, 
w^hen  a  villous  growth  is  present,  is  invariably  followed  by  a  large  increase 
in  the  quantity  of  blood  discharged  with  the  urine,  all  unnecessary  inter- 
ference must  be  avoided. 

These  tumoi's  are  occasionally  multiple,  a  favorite  site  being  near  the  open- 
ings of  the  ureters,  around  both  of  which  clusters  of  the  growth  may  be  seen 
hanging.  They  are  usually  attached  to  an  otherwise  apparently  healthy- 
looking  mucous  membrane,  by  a  pedicle.  There  is  no  thickening  of  the 
walls  of  the  bladder,  and  its  lining  membrane  is  the  only  part  connected  with 
the  growth.  In  size  they  vary  much,  and  some  of  the  smallest  have  proved 
equally  as  fatal  as  the  larger  ones,  from  the  continuous  hemorrhage  to  which 
they  have  given  rise.  Occasionally  they  have  caused  retention  of  urine  by 
occluding  the  internal  opening  of  the  urethra. 

Microscopically,  these  growths  consist  of  a  number  of  villi,  each  of  which 
is  composed  of  a  basement  membrane  continuous  with  that  of  the  mucous  or 
submucous  connective,  covered  with  a  thick  layer  of  columnar  or  spheroidal 
epithelium.  Each  villus  incloses  one  or  more  capillary  vessels,  arranged  in 
loops  which  often  present  a  varicose  appearance. 

Treatment. — With  regard  to  the  treatment  of  these  growths,  it  must  be 
remembered  that  there  is  nothing  either  in  their  structure  or  in  their  clinical 
history  to  lead  to  the  belief  that  they  would  be  incurable,  provided  that  we  had 
means  of  directly  dealing  with  them  either  by  destroying  or  removing  them. 
On  the  contrary,  there  are  reasons  for  believing  that  in  a  few  instances  they  have 
disappeared,  or  at  all  events  have  ceased  to  produce  symptoms;  possibly,  as 
Dr.  Habershon  has  suggested,  they  may  have  been  effectually  disposed  of  by 
a  process  of  sloughing,  such  as  sometimes  occurs  with  other  vascular  bodies. 
In  considering  their  treatment,  reference  must  be  had,  first,  to  the  possibility 
of  cure,  and  secondly,  to  the  palliation  of  the  symptoms  to  which  they  give 
rise.  In  dealing  with  some  of  the  methods  of  treatment  which  have  been 
successfully  adopted,  we  are  met  by  the  objection  that  indisputable  evidence 
of  the  presence  of  these  growths  has  not  in  these  cases  been  furnished ;  that 
is,  though  suspected,  it  has  never  been  absolutely  demonstrated ;  and  this 
objection  applies  to  a  case  of  my  own,  hitherto  unpublished,  in  which  I  had 
good  reasons  for  believing  that  I  was  dealing  with  a  papilloma : — 

Early  in  1877,  a  gentleman  aged  34  consulted  me  for  persistent  hEematuria :  he 
begged  that  I  would  not  sound  him  as  others  had  done,  assuring  me  that  the  absence 
of  stone  was  proved  beyond  a  doubt,  and  that  each  operation  was  invariably  followed 
by  a  serious  aggravation  of  his  symptoms.  He  was  very  much  blanched,  and  I  was  not 
sorry  to  acquiesce  in  his  wish.  He  had  been  ill  in  this  way  for  nearly  three  years, 
having  from  time  to  time  varying  periods  during  which  the  urine  was  free  from  blood. 
There  was  no  cause  that  I  could  discover ;  no  history  of  renal  colic,  nor  anything  to  furnish 
a  clue.  A  jolt  in  a  carriage  was  invariably  followed  by  a  recurrence  of  the  hemorrhage. 
He  told  me  that  he  had  taken  almost  every  styptic  and  astringent  that  the  pharmacopoeia 
contained.  I  examined  his  urine,  which  contained  blood  and  clots  in  considerable 
quantities,  but  could  discover  no  organized  shreds,  though  I  looked  for  them  on  several 
occasions.  At  this  time  I  was  engaged  in  making  some  experiments  on  the  arresting 
of  hemorrhage  with  hot  water.  As  I  had  come  to  the  conclusion  that  the  hemorrhage 
in  this  case  was  from  the  bladder,  probably  from  a  villous  growth,  I  determined  to  try 
it  here.  Accordingly,  a  double-current  catheter  was  arranged,  with  which  the  patient 
injected  into  his  bladder,  twice  a  day,  small  quantities  of  hot  water  in  gradually  in- 
creasing amounts.  We  commenced  with  water  at  96°  Fahr.  and  gradually  increased 
the  temperature  until  116°  Fahr.  was  reached,  which  point  was  maintained  for  nearly 
a  month.  In  a  week  the  blood  had  entirely  disappeared.  1  saw  this  patient  several 
years  afterwards  ;  he  was  perfectly  well,  and  had  suffered  no  recurrence  of  hsematuria 
from  the  time  that  he  had  first  used  the  hot  douche. 
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I  give  this  case  for  what  it  is  worth,  merely  remarking  that  I  believed  it 
to  be  one  of  papilloma.  The  remarkable  eit'ect  of  hot  water  in  blanching 
tissues  and  removing  congestion  from  mucous  membranes  is  now  so  well 
recognized,  that  I  may  be  excused  for  referring  to  it  in  connection  with  its 
application  to  the  treatment  of  these  growths. 

The  use  of  astringents  and  styptics,,  by  the  mouth,  or  locally  by  injection, 
has  not  given  any  very  reliable  results.  Gallic  and  sulphuric  acids,  acetate 
of  lead,  iron,  turpentine,  ergot,  matico,  and  hamamelis,  have  all  been  tried 
with  some  degree  of  success.  Of  the  various  means  for  arresting  hemor- 
rhage and  soothing  the  local  irritation  which  is  aroused,  I  have  found  the  ap- 
plication of  a  bag  of  ice  above  the  pubes,  and  the  use  of  opium  suppositories, 
of  most  service.  The  influence  of  cold  and  rest  in  controlling  hemorrhage 
is  well  understood,  and  they  are  applicable  here.  My  experience  of  heat,  as 
already  detailed,  would  lead  me  to  try  it  again,  provided  that  I  could  bring 
it  in  actual  contact  with  the  spot  from  which  the  hemorrhage  proceeded.  The 
injection  into  the  bladder  of  a  weak  solution  of  nitrate  of  silver  (gr.  ^-f 3j), 
has  sometimes  proved  efficacious. 

The  operative  measures  which  have  been  resorted  to  will  now  be  con- 
sidered. As  already  pointed  out,  these  growths  are  not  necessarily  of  a 
malignant  nature,  and  there  is  good  reason  for  believing  that  occasionally 
they  disappear  spontaneously,  either  as  a  consequence  of  their  accidental  selt- 
strangulation,  or  by  sloughing,  coincident  with  an  attack  of  cystitis.  Hence, 
with  more  perfect  means  for  making  a  diagnosis,  there  is  no  reason  why  they 
should  not  be  included  with  others  which  are  curable  by  operation.  Civiale 
appears  to  have  attempted  their  removal  by  evulsion  with  the  lithotrite,  but 
the  results  of  this  somewhat  hazardous  and  indiscriminate  mode  of  pro- 
•cedure  do  not  seem  to  have  encouraged  its  adoption  by  other  operators.  The 
precision  and  freedom  necessary  for  the  complete  removal  of  these  tumors 
■can  obviously  only  be  obtained  by  cystotomy  and  direct  exploration  of  the 
bladder.     To  remove  a  portion  of  a  villous  growth  is  worse  than  useless. 

The  first  complete  operation  of  this  kind  appears  to  have  been  performed 
by  Mr.  Crosse,  of  JSTorwieh,  who,  like  other  operators,  performed  cystotomy 
under  the  belief  that  the  bladder  might  contain  a  calculus.  A  mass  of  poly- 
poid excrescences  was  found  and  removed,  but  the  child  died  in  forty-eight 
hours.  ' 

From  this  date  (1835)  up  to  the  present  a  somewhat  similar  procedure  has 
heen  adopted  in  at  least  ninety-eight  cases,  as  will  be  seen  from  the  table  on 
page  360.  Dr.  Gross  points  out  that,  on  account  of  the  multiplicity  of 
the  tumors;  the  operation  holds  out  little  prospect  of  relief  in  children  unless 
it  be  by  supra-pubic  incision.  In  a  case  recorded  by  Mr.  Howard  Marsh,^ 
both  the  bladder  and  vagina  of  a  child  of  two  years  were  completely  filled 
with  polypoid  excrescences.  We  may  now  proceed  to  consider  in  detail  the 
various  operations  which  have  been  adopted  in  these  cases. 

The  bladder  has  been  opened  in  the  following  ways :  (1)  by  median  cyst- 
otomy, (2)  by  perineal  urethrotomy  and  dilation  of  the  vesical  neck,  (3)  by 
lateral  cystotomy,  (4)  by  median  cystotomy,  followed  by  supra-pubic  incision, 
(5)  by  supra-pubic  cystotomy  alone,  (6)  — in  the  female — by  rapid  dilatation 
of  the  urethra,  and  (7)  by  section  of  the  urethra  and  extension  of  the  incision 
into  the  base  of  the  bladder. 

Lateral  cystotomy,  as  for  stone,  was  the  operation  practised  in  Professor 
Humphry's  case.  There  is  much  to  be  said  in  favor  of  the  lateral  over  any 
median  operation.  By  means  of  the  former,  a  far  more  thorough  exploration 
of  the  bladder  can  be  made  with  the  finger,  and,  if  necessary,  additional 

'  Trans.  Path.  Soo.  Lond.,  vol.  xxf. 
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room  can  be  readily  obtained  by  bilateral  section  of  the  prostate,  as  is  done 
for  the  removal  of  large  stones.  Possibly  a  median  cystotomy  may  commend 
itself  to  some  by  reason  of  the  diminished  risk  of  wounding  any  vessel  large- 
enough  to  give'rise  to  troublesome,  if  not  dangerous,  hemorrhage.  It  must 
be  remembered,  howrever,  that  complete  ablation  of  the  growth  is  the  object  of 
the  proceeding,  and  that  on  the  thoroughness  with  which  this  is  done  depends, 
its  success.  From  a  tolerably  large  experience  of  lithotomy  and  cystotomy, 
I  have  no  hesitation  in  saying  which  mode  of  opening  the  bladder  gives  the- 
greater  facilities  for  conducting  manipulations  within  its  interior.  If  a 
lateral  cystotomy  were  found  not  to  provide  sufficient  room  to  permit  of  the- 
removal  of  the  growth,  supra-pubic  incision  might  supplement  it  after  the- 
plan  adopted  by  Billroth.*  In  his  case,  the  tumor  having  been  removed,  a. 
drainage-tube  was  passed  through  the  bladder  and  allowed  to  hang  out  from 
the  lower  opening.^  In  the  female,  dilatation  of  the  urethra  is  the  first  pro- 
ceeding to  be  adopted,  and  in  some  instances  this  alone  has  given  ample 
room.  Where  more  space  has  been  required,  a  7nedian  incision  through  the 
urethra  and  vesico-vaginal  septum  ha^  been  practised. 

Having  obtained  access  to  the  tumor  or  tumors,  we  may  now  proceed  to- 
consider  the  various  means  by  which  they  may  be  separated  from  the  vesical 
walls.  In  some  cases,  avulsion  with  the  finger,  aided,  as  in  Humphry's  case,, 
by  the  forceps,  has  been  sufficient.  In  Crosse's  case  scissors  were  employed. 
In  the  female,  ligature  of  the  growth  has  been  more  frequently  resorted  to 
than  any  other  proceeding.  A  convenient  mode  of  applying  the  ligature  is- 
by  a  double  canula ;  in  this  way  the  loop  can  be  slipped  down  to  the  attach- 
ment of  the  tumor  and  strangulation  readily  effected.  From  none  of  the- 
reports  of  the  operation  does  it  appear  that  any  serious  or  uncontrollable 
hemorrhage  has  resulted. 

Dr.  Gross  suggests  that  before  resorting  to  any  cutting  operation  irrigation 
of  the  bladder  might  be  tried.  I  have  already  alluded  to  a  case  in  which  a- 
considerable  portion  of  a  villous  growth  was  found  impacted  in  the  return- 
tube  of  a  double-current  catheter. 

Mucous  GROWTHS  OR  MYXOMATA,  identical  in  every  respect  with  the  mucous 
polypi  of  the  nose,  are  occasionally  met  with  in  the  bladder.  The  extent  of 
their  surface-connection  with  tlie  vesical  lining  membrane  is  variable,  the- 
attachments  of  the  growths  being  slight  and  fragile  in  some  cases,  while  in 
others  they  involve  a  considerable  area.  They  are  entirely  confined  to  the 
mucous  membrane,  being  unconnected  with  the  other  coats  of  the  organ. 
ISTot  unfrequently  they  are  associated  with  more  or  loss  hypertrophy  of  the- 
muscular  tunic,  a  circumstance  which  is  readily  explicable. 

The  symptoms  to  which  these  growths  give  rise  simulate  those  of  stone  in- 
the  bladder.  It  has,  however,  been  generally  noticed  that  in  striking  con- 
trast to  what  happens  with  villous  growths,  myxomata  are  seldom  accom- 
panied by  hemori'hage.  The  bladder  is  irritable,  and  there  is  much  paia 
and  straining  ;  the  urine  usually  contains  mucus  and  an  abundance  of  epithe- 
lium. Examination  of  the  bladder  by  the  sound,  in  conjunction  with  the 
finger  in  the  rectum,  determines  the  absence  of  a  stone,  and  the  probable  pre- 
sence of  a  growth,  which,  in  some  instances,  has  been  so  large  as  almost  to- 
fill  the  interior  of  the  viscus.  In  the  female,  dilatation  of  the  urethra  and. 
direct  exploration  of  the  bladder  with  the  finger  can,  generally,  be  practised.. 

1  Arohiv  f.  klin.  Chir.,  Bd.  xviii.  S.  411. 

^  Dr.  A.  Patterson  (Glasgo-w-  Medical  Journal,  April,  1882)  has  recently  recorded  a  case  ot 
lithotomy,  in  -which,  after  making  the  lateral  incision  into  the  bladder,  it  -was  found  impossible  to 
extract  the  stone  by  this  way.  A  supra-pubic  opening  was  made  in  addition,  and  through  thia 
a  large  calculus  was  withdrawn.     The  patient  made  a  good  recovery. 
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Amongst  the  most  characteristic  instances  of  these  growths  are  those  recorded 
by  Mr.  Crosse  and  by  Mr.  Savory.^  In  the  former,  the  bladder,  on  being  opened, 
was  found  filled  with  polypi,  in  every  way  resembling  those  of  the  nose. 
Their  removal  could  only  be  eifected  by  the  finger  and  a  pair  of  scissors,  and 
death  occurred  after  violent  fits  of  tenesmus  within  forty-eight  hours.  In  Mr. 
Savory's  case,  the  patient,  a  female  child  aged  thirteen  months,  had  sufi:'ered 
from  symptoms  resembling  those  of  stone.  This  case  was  further  complicated 
by  the  existence  of  a  patent  and  suppurating  urachus,  a  condition  probably 
attributable  to  the  passage  of  urine  by  the  urethra  having  been  obstructed 
by  the  tumor  within  the  bladder.  Post-mortem  examination  showed  this 
to  consist  of  a  pendulous  growth,  identical  in  structure  with  nasal  polypi, 
attached  to  the  inner  surface  of  the  bladder  behind  the  orifices  of  the  ureters, 
which  were  much  dilated.  The  specimen  will  be  found  in  the  Museum  of 
St.  Bartholomew's  Hospital.  It  has  been  said  that  a  growth  of  this  kind 
may  be  mistaken  for  eversion  of  the  bladder,  or  for  a  vascular  tumor  of  the 
urethra.  Careful  examination  with  the  finger  or  the  probe,  for  the  purpose 
of  tracing  the  relations  and  connections  of  the  protrusion,  will  insure  a  correct 
diagnosis. 

Fibrous  growths  or  fibromata  are,  as  the  name  implies,  firmer  and  more 
fibrous  in  their  structure  than  the  tumors  already  considered.  These  growths 
appear  to  take  origin  in  the  submucous  tissue  of  the  bladder,  being  circum- 
scribed in  their  attachment,  or  even  pedunculated.  One  of  the  best  exam- 
ples of  this  kind  of  growth,  to  which  reference  has  been  made  in  connection 
with  cystotomy  for  intra-vesical  tumors,  is  recorded  by  Professor  Humphry.' 
It  is  as  follows : — 

W.  N ,  aged  21,  light-complexioned,  healthy-looking,  was  admitted  into  Adden- 

brooke's  Hospital,  Cambridge,  on  September  17,  1877.  Six  weeks  previously  he  had 
begun  to  feel  pain  at  the  root  of  the  penis  after  micturition,  and  the  desire  to  pass  water 
had  become  frequent.  At  the  time  of  his  admission  he  had,  in  addition,  blood  in  the 
urine  after  any  exertion ;  but  this  subsided  completely,  or  nearly  so,  when  he  remained 
in  bed.  He  several  times  made  the  attempt  to  get  up ;  on  his  doing  so,  however,  the 
blood  invariably  reappeared,  and  the  other  symptoms  were  aggravated.  Occasionally 
the  flow  of  water  suddenly  stopped  during  micturition.  There  were  pus  and  blood- 
corpuscles  in  the  urine,  also  crystals  of  oxalate  of  lime  and  epithelial  scales,  but  no 
casts  from  the  kidneys. 

I  sounded  him  on  two  or  three  occasions,  but  could  not  discover  a  calculus,  nor  obtain 
any  other  information  as  to  the  nature  of  the  disease.  The  sounding  was  always  fol- 
lowed by  bleeding.  Under  treatment,  the  oxalate  crystals  disappeared,  but  no  improve- 
ment in  the  other  symptoms  took  place.  On  the  contrary,  they  became  more  severe, 
especially  the  pain  and  straining,  which  were  relieved  only  by  opium.  A  flexible  cath- 
eter was  left  in  the  bladder,  but  it  could  not  be  borne.  A  firmish  mass  could  be  felt 
above  and  behind  the  pubis,  and  from  the  rectum  ;  it  appeared  to  occupy  the  position 
of,  and  to  be  connected  with,  the  bladder.  The  patient  wasted,  and  his  sufferings  were 
so  great  that  I  determined  to  make  an  incision  into  the  bladder,  for  the  purpose  of  ascer- 
taining the  precise  nature  and  situation  of  the  disease,  and  of  taking  any  further  steps 
which  might  offer  a  prospect  of  relief.  If  the  disease  were  merely  inflammatory  and 
ulcerative,  a  free  exit  for  the  contents  of  the  bladder  might  prove  beneficial.  If,  as 
there  was  much  reason  to  believe,  a  growth  had  taken  place  into  the  bladder,  the  opera- 
tion would  do  no  harm,  and  there  might  be  a  possibility  of  removing  the  growth. 

Accordingly,  on  October  17,  I  cut  into  the  bladder  on  a  staff  introduced  through 
the  urethra,  making  the  usual  incision  for  the  lateral  operation  of  lithotomy,  and,  intro- 
ducing my  finger,  found  the  bladder  occupied  by  a  firm  mass,  about  the  size  of  an  orange, 
with  a  ragged  surface.  It  was  attached  by  a  pedicle  as  thick  as  my  finger,  to  the  inte- 
rior of  the  bladder,  near  the  orifice  of  the  right  ureter.     Partly  with  the  finger,  and 

'  Med.  Times  and  Gazette,  vol.  ii.  1852. 

2  Medico-Chirurgical  Transactions,  vol.  Ixii. 
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partly  with  forceps,  I  contrived  to  tear  through  this  pedicle,  and  then  extracted  the 
detached  mass  with  lithotomy  forceps.  I  next,  with  my  finger-nail,  scratched  out  what 
I  judged  to  be  the  root  of  the  polypus,  taking  care  not  to  perforate  the  coats  of  the  blad- 
der, for  fear  of  admitting  the  urine  into  the  cellplar  tissue  of  the  pelvis.  The  growth 
was  of  moderately  firm  structure,  of  the  kind  called  fibroma  or  fibro-sareoma. 

During  four  and  twenty  hours  after  the  operation,  great  pain  was  experienced  about 
the  region  of  the  bladder  ;  the  urine  flowed  through  the  wound.  For  two  days  subse- 
quently there  was  comparative  ease.  Then  the  pain  returned  with  even  greater  sever- 
ity than  before  the  operation.  It  was  relieved  only  by  subcutaneous  injections  of  mor- 
phia, the  quantity  of  which  we  were  obliged  to  increase  till  it  amounted  to  three  grains 
in  the  twenty-four  hours.  In  the  intervals,  when  the  influence  of  the  morphia  was  pass- 
ing off,  the  patient's  cries  were  loud  and  incessant.  The  wound  became  coated  with 
phosphates,  and  the  bowels  were  very  constipated,  evacuations  being  obtained  with  much 
diflRculty  through  the  agency  of  medicines  and  enemata.  This  state  of  things  went  on 
for  about  two  months.  We  supposed  that  the  disease  had  returned  or  had  been  incom- 
pletely removed,  and  we  had  little  hope  of  the  patient's  recovery.  After  that  time, 
however,  to  our  surprise,  he  began  to  mend  ;  the  pain  diminished,  and  the  quantity  of 
morphia  was  lessened ;  the  wound  assumed  a  healthy  appearance  and  healed  up ;  the 
urine  was  passed  by  the  natural  passage,  without  pain  and  at  longer  intervals.  In  the 
early  part  of  January,  1878,  he  was  well  enough  to  return  home,  and  was  quite  well 
and  at  work  in  January,  1879. 

"With  reference  to  the  treatment  of  the  last  two  forms  of  vesical  tumor 
which  have  been  described,  the  remarks  made  iu  connection  with  the  subject 
of  papilloma  are  equally  applicable.  The  removal  of  these  growths  has  been 
safely  effected  by  cystotomy,  which  is,  as  a  rule,  to  be  recommended. 

Before  proceeding  to  consider  the  remaining  group  of  tumors  affecting  the 
bladder,  I  would  take  the  opportunity  of  urging  the  more  general  employ- 
ment of  cystotomy  as  an  exploratory  operation  in  cases  of  doubtful  nature, 
where  there  are  good  reasons  for  believing  that  the  disease  is  situated  within 
the  limits  of  the  bladder,  and  where  other  treatment  has  failed  to  give  relief. 
Where  tumors  have  in  this  way  been  discovered,  and  have  been  found  to 
be  bej'ond  removal,  the  patient's  condition  has  not,  as  a  rule,  been  seriously 
aggravated  by  a  properly  performed  cystotomy.  On  the  contrary,  there  are 
many  instances  where,  though  the  operation  may  have  failed  to  cure,  it  has 
relieved  by  freeing  the  patient  from  the  distress  which  is  invariably  associated 
with  impeded  micturition  and  pent-up  discharges,  derived  both  from  the 
urine  and  from  the  growths. 

[Dr.  Stein,!  of  New  York,  has  collected  98  cases  in  which  tumors  have 
been  removed  from  the  bladder,  53  in  male  and  45  in  female  patients.  The 
nature  of  the  operation,  and  the  result,  in  these  cases,  may  be  seen  from  the 
following  table : — 


Nature  of  operation. 

Cases. 

Recov- 
ered. 

Died. 

Undeter- 
miued. 

Mortality 
per  cent. 

(Males). 
External  perineal  urethrotomy 

Perineal  cystotomy 

Supra-pubio  cystotomy 

Perineal  and  supra-pubic  incisions  combined     . 

(Females). 

Urethral  dilatation 

Vaginal  incision 

31 

10 

10 

2 

37 

8 

17 
6 

1 

24 
5 

14 
3 
8 
1 

10 
3 

i" 

2 
3 

43.9 
33.3 

88.9 
50.0 

29.4 
37.5 

Aggregates 

98 

53 

39 

6 

39.8 

Medical  Record,  March  14,  1885. 
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It  should  be  mentioned  also  that  Civiale  succeeded  in  removing  a  small 
tumor  from  the  male  bladder  by  grasping  it  with  a  lithotrite,  and  that 
Sonnenburg  has  removed  a  iibro-sarcoma  from  the  female  bladder  by  resect- 
ing its  anterior  wall.  The  patient  died  some  weeks  after  the  operation. 
Listen  removed  a  cyst  of  false  membrane,  or,  more  probably,  a  cast  of  ex- 
foliated mucous  membrane,  from  the  bladder  by  the  supra-pubic  incision, 
and  successful  perineal  operations,  not  included  in  Dr.  Stein's  list,  have  been 
recorded  by  Duplay,  Pitts,  and  Anderson.] 

Malignant  Growths  of  the  Bladder. — Among  malignant  and  cancerous 
tumors  affecting  the  bladder,  we  must  include  some  which  involve  it  by  con- 
tiguity. The  kinds  of  carcinoma  affecting  the  bladder  are,  scirrhous,  encepha- 
loid,  and  epithelial.  Authors  appear  to  differ  considerably  in  their  estimates 
of  the  relative  frequency  of  these.  Scirrhus,  as  far  as  my  own  observation 
goes,  when  it  affects  the  bladder  does  so  only  secondarily,  that  is  to  say,  as 
an  extension  from  some  other  organ,  such  as  the  uterus  or  vagina  in  the 
female,  or  the  rectum  or  prostate  in  the  male.     Gross'  observes  that — 

The  usual  variety  of  carcinoma,  met  with  in  the  bladder,  as  shown  by  modern 
histological  research,  is  the  epithelial.  What  was  formerly  known  as  scirrhus,  is 
nothing  more  than  the  firm,  infiltrating  form  of  epithelioma,  characterized  by  a  dense 
stroma  of  fibrous  tissue,  pervaded  by  small  and  infrequent  alveoli,  which  contain  heaps 
of  loose  epithelial  cells  and  epidermic  pearls.  The  soft,  juicy,  medullary,  or  fungoid 
form  of  the  affection,  generally  denominated  encephaloid,  is  of  the  same  nature,  but 
its  stroma  is  more  delicate  and  more  vascular,  and  the  loculi  larger,  while  the  cells  are 
the  seat  of  granular  and  fatty  metamorphosis  and  disintegration.  In  many  specimens 
the  latter  assume  a  cylindrical  shape,  when  the  mass  presents  the  minute  appearances 
afforded  by  cylindrical  epithelioma  of  the  gastro-intestinal  mucous  track.  Other 
varieties  of  carcinoma  are  almost  unknown. 

Though  malignant  growths  of  the  bladder  usuallj^  proceed  very  rapidly, 
.epitheliomata  of  slow  progress  are  met  with.  Sir  Henry  Thompson  records 
the  following  instance : — ^ 

A  preparation  which  I  exhibited  at  the  Pathological  Society  was  from  the  body  of 
a  patient  who  certainly  had  been  the  subject  of  it  for  eight  or  ten  years.  In  his  case 
the  symptoms  resembled  those  of  stone,  only  that  the  slightest  degree  of  movement 
produced  bleeding  in  the  later  stages.  Injections  of  nitrate  of  silver,  from  half  a  grain 
to  a  grain  to  the  ounce,  controlled  this  tendency  remarkably,  and  enabled  him  to  walk  a 
mile  or  two  without  hemorrhage.    After  death  the  same  deposit  was  found  in  one  kidney. 

Sarcoma  is  one  of  the  rarest  diseases  of  the  bladder.  Heath^  records  the 
case  of  a  woman,  aged  39,  whose  bladder  w^as  found  largely  occupied  by  a 
villous  growth  situated  on  a  hardened  base  which  proved  to  be  a  round- 
celled  sarcoma.  Like  carcinoma,  sarcoma  of  the  bladder  may  be  primary 
or  secondary  ;  it  may  be  round-celled  or  sjsindle-celled,  and  may  assume,  in 
the  course  of  its  growth,  an  appearance  not  unlike  that  of  a  papilloma.  Com- 
menting on  the  asserted  infrequency  of  these  tumors.  Dr.  Stein^  remarks, 
"  seeing  the  resemblance  between  round-celled  sarcoma  and  encephaloid  cancer 
in  regard  both  to  their  clinical  and  physical  characters,  and  in  the  absence  of 
microscopical  data,  we  are  with  Gross  in  the  belief,  that  probably  many 
tumors  formerly  described  as  encephaloid  cancer,  belonged  to  the  variety  of 
soft  sarcomata." 

When  undergoing  ulceration,  malignant  tumors  of  the  bladder,  by  throwing 
out  excrescences,  sometimes  assume  an  appearance  not  unlike  that  of  ordi- 

'  Opi  olt.,  p.  143.  ^  Holmes's  System  of  Surgery,  vol.  iv.  p.  900. 

'  Medical  Times  and  Gazette,  vol.  ii.  1879. 

*  Study  of  Tumors  of  the  Bladder,  p.  35.     New  York,  1881. 
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nary  villous  growths,  wlaence*the  term  villous  cancer  has  been  wrongly  applied 
to  them.  Cancer  of  the  bladder  is  seldom  seen  involving  the  front  or 
summit  of  the  organ,  but  usually  appears  about  the  neck  or  trigone,  or  at  the 
opening  of  the  ureters,  and  as  a  rule  proceeds  with  much  rapidity.  Com- 
mencing as  a  general  infiltration  of  the  coats  of  the  bladder,  it  soon  passes 
on  to  ulceration.  Surrounding  organs  not  unfrequently  become  infiltrated, 
and  death  ensues  from  perforation  and  urinary  infiltration,  or  from  exhaus- 
tion. The  disease  in  its  early  stages  is  often  obscure,  sudden  and  consider- 
able discharges  of  blood  being  the  only  symptom.  Then  cystitis  comes  on, 
and,  with  other  signs  of  ulceration,  cells  8.nd  even  fragments  of  the  tumor 
have  sometimes  been  found  in  the  urine.  Microscopical  examination  of  these 
has  thrown  light  on  the  case,  but  this  evidence  is  perhaps  hardly  trustworthy 
further  than  as  showing  that  structural  disintegration  is  going  on.  Exploration 
of  the  bladder  with  the  sound,  although  it  often  aggravates  the  symptoms, 
generally  adds  some  evidence  as  to  the  presence  of  the  disease.  Lymphatic 
glandular  enlargement  may  be  detected  in  thin  subjects.  Pain  is  generally 
referred  to  the  loins,  and  there  is  more  or  less  interference  with  micturitioh. 
The  cancerous  cachexia  is  often  well  marked.  Where  cancer  involves  the 
bladder  by  perforation  from  some  other  organ,  such  as  the  rectum,  when  it 
ulcerates  from  the  bladder  into  the  bowel,  the  patient's  condition  becomes  an 
extremely  distressing  one.  Whilst  urine  enters  the  rectum,  flatus  and  feces 
find  admission  into,  the  bladder,  and  the  most  painful  symptoms  result. 

Treatment. — In  the  management  of  these  malignant  aft'ections,  there  is,  un- 
fortunately, little  to  be  done  but  to  palliate  with  opium  or  other  sedatives, 
given  in  sufficient  quantities  to  assuage  pain.  Chian  turpentine  has  been 
recently  advocated  by  Dr.  Clay,  of  Birmingham,^  for  the  treatment  of  vesical 
cancer,  accompanied  with  hemorrhage,  but  it  does  not  appear  that  much 
benefit  has  been  derived  from  its  use. 

When  by  a  cancerous  ulceration  the  bladder  and  rectum  have  been  made 
to  communicate,  the  question  of  lumbar  colotomy  may  be  entertained.  As  a 
rule,  much  relief  has  followed  by  diverting  the  flow  of  feces,  and  by  thus  pre- 
venting the  two  excretions  from  falling  into  a  common  cloaca.  In  certain 
cases  of  cancer  of  the  rectum,  where,  from  the  vesical  tenesmus  and  cystitis,  it 
is  evident  that  the  bladder  is  about  to  be  involved  in  the  cancerous  extension, 
it  is  well  to  anticipate  by  colotomy  the  formation  of  a  communication  between 
these  viscera.  In  this  way  much  suffering  may  be  saved,  though  the  ultimate 
result  is  unchanged. 

From  the  study  of  observations  and  statistics  relating  to  tumors  of  the 
bladder.  Dr.  Stein^  has  formulated  the  following  conclusions : — ■ 

1.  In  a  few  remarkable  instances,  in  the  case  of  women,  apparent  recovery  seems  to 
have  resulted  from  a  spontaneous  expulsion  of  growths  from  the  bladder.     But  in 

'  general  it  may  be  said  that  tumors  of  the  bladder,  if  uninterfered  witli,  are  inevitably 
fetal ;  and,  although  they  may  exist  for  several  years  without  creating  much  distress,  a 
fatal  termination  almost  invariably  ensues  in  a  few  weeks  or  months  from  the  outbreak 
of  active  symptoms. 

2.  Death  results  most  frequently  from  hemorrhage,  and  from  the  effects  of  mechanical 
obstruction  to  the  outflow  of  urine.  Hence,  the  indication  would  be  to  remove  the 
growth  while  the  general  condition  of  the  patient  was  yet  favorable  for  an  operation ; 
before  the  subject  had  become  exhausted  from  loss  of  blood,  or  the  kidneys  and  bladder 
had  become  so  much  diseased  as  to  make  recovery  impossible,  even  in  the  event  of  the 
successful  extirpation  of  the  growth. 

3.  In  women,  because  of  the  accessibility  of  the  bladder  to  direct  exploration,  there 
is  no  excuse  for  temporizing,  and  the  surgeon  should  lose  no  time  in  acquiring  an  exact 
knowledge  as  to  the  existence,  nature,  etc.,  of  the  tumor,  and,  if  practicable,  should 
attempt  its  removal  as  early  as  possible. 

1  Lancet,"  March  27,  1880.  »  Op.  oit.,  p.  93. 
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4.  The  results  thus  far  attained  by  surgical  interference,  in  the  cases  of  women,  could 
scarcely  be  more  satisfactory,  and,  excepting  one  instance  in  which  the  bladder  was 
accidentally  perforated,  it  does  not  appear  that  the  fatal  termination  was  precipitated 
by  the  operation  in  any  of  the  cases. 

5.  In  the  male,  the  propriety  of  operative  interference  must  necessarily  always  be  a 
more  serious  question,  because  of  the  occasional  uncertainty  of  diagnosis,  and  because 
of  the  gravity  of  the  undertaking  necessary  for  the  removal  of  the  growth.  Nevertheless,. 
the  results  thus  far  attained  by  operation  are  most  encouraging,  and  in  every  way 
justify  a  repetition  of  the  same. 

6.  From  a  number  of  autopsies,  we  learn  that  the  successful  operations  might  have 
been  multiplied,  first,  in  those  cases  in  which  no  operation  was  attempted,  although 
the  growths  could  have  been  easily  removed,  and  with  apparently  every  prospect  of 
success  ;  and,  again,  in  those  in  which  the  operation  was  too  long  deferred,  and  which,, 
it  is  reasonable  to  assume,  would  have  terminated  successfully  had  the  same  been  under- 
taken at  an  earlier  period. 

7.  Given  a  positive  diagnosis  of  tumor,  the  absence  of  severe  secondary  symptoms 
should  be  no  excuse  for  deferring  the  operation.  On  the  contrary,  the  earlier  the 
growth  is  removed  the  better  the  prospect  of  complete  recovery.  With  a  healthy 
bladder  and  kidneys,  cystotomy  is  not  so  dangerous  an  operation  as  to  warrant  any 
delay. 

8.  Evidence  strongly  pointing  to  the  existence  of  a  tumor,  with  severe  catarrhal 
symptoms,  or  with  spasm  of  the  bladder  and  much  sutfering,  will  often  justify  an  opera- 
tion ;  for  if  a  tumor  be  found,  its  extirpation  will  alFord  the  only  chance  for  life  ;  and  if 
no  growth  exist,  or  the  bladder  be  occupied  by  an  irremovable  cancer,  the  cystotomy 
may  at  least  afford  temporary  relief  from  suffering. 

lu  concluding  this  description  of  tumors  of  the  bladder,  I  wish  to  lay  stress 
on  what  Professor  Volkmann  speaks  of  as  "  the  bimanual  exploration  of  the 
bladder."  The  following  is  an  account  of  the  method,  from  Mr.  Coulson's. 
work : — ' 

This  is  effected  by  passing 'two  fingers  of  the  left  hand  as  far  as  possible  into  the 
rectum,  the  patient  being  under  the  influence  of  chloroform.  An  assistant  places  both 
hands  above  the  symphysis,  and  makes  pressure  downwards  and  backwards  towards  the 
rectum.  When  the  adipose  tissue  is  not  very  abundant,  and  the  bladder  nearly  empty^ 
the  superior  fundus  of  the  organ  is  brought  near  to  the  fingers.  If  anything  abnormal 
is  felt,  the  surgeon  passes  his  right  hand  carefully  under  the  hand  of  the  assistant,  and 
endeavors  to  ascertain  more  closely  the  nature  of  the  object.  By  this  plan  Professor 
Volkmann  asserts  that  he  has  been  able  to  detect  the  presence  of  a  calculus  no  larger 
than  a  bean.  The  manipulation  must,  however,  be  conducted  as  gently  as  possible. 
In  one  case  it  was  evidently  the  cause  of  ecchymoses,  found  after  death,  in  the  coats- 
of  the  bladder. 

The  introduction  of  the  hand  into  the  rectum  for  the  examination  of  the 
bladder  has  recently  been  employed.  It  is  a  practice  which  can  only  be 
adopted  under  very  exceptional  circumstances.  Few  surgeons  possess  a  hand 
sufficiently  delicate  and  tapering  to  permit  of  their  practising  this  manipula- 
tion without  inflicting  considerable  damage ;  though  Dr.  Gr.  Simon^  asserts- 
that  in  no  instance  has  permanent  incontinence  of  feces  been  the  I'esult. 

For  examining  the  interior  of  the  bladder,  we  are  provided  with  a  variety 
of  sounds  and  other  instruments  which  it  will  be  unnecessary  to  describe  here. 


Tubercle  of  the  Bladder. 

Tubercle  of  the  bladder  is  to  be  included  among  its  rarer  affections.     It 
is  most  frequently  met  with  in  adult   males  between  the  ages  of  twenty 

'  Op.  eit.,  p.  31.  2  Archiv  fiir  klinische  Chirurgie,  Bd.  xv.  S.  1. 
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and  fortj'-five  years.  It  is  generally  accompanied  with  similar  deposits  in 
other  viscera,  but  its  independent  existence  in  the  genito-urinary  organs  has 
been  noted  sufficiently  often  for  its  being  specified  as  forming  one  of  the 
exceptions  to  the  well-known  law  of  Louis,  according  to  which  tubercles  are 
to  be  found  in  the  lungs  if  they  are  present  elsewhere  in  the  body.  Hence 
Ouibhard'  classifies  cases  of  this  affection  as  either  primary  or  secondary. 
The  deposit  takes  the  form  of  miliary  tubercles,  which  are  observed  chiefly 
about  the  neck  and  base  of  the  bladder.  As  a  rule,  the  disease  appears  to 
extend  in  the  course  of  the  urinary  flow — downwards  from  the  kidneys. 
Coalescence  of  the  various  deposits  occurs,  the  mucous  membrane  breaks 
down,  ulceration  follows,  and  before  death  takes  place  large  portions  of  the 
lining  membrane  are  entirely  removed.  The  disease  is  of  slow  progress,  and 
generally  proves  fatal  by  its  extension  to  other  parts  of  the  urinary  tract,  or 
by  pulmonary  complications.  Perforation  of  the  bladder  followed  by  fatal 
peritonitis  as  a  termination  of  this  disease  has  been  but  rarely  observed. 
Such  a  case  is  recorded  by  Sir  Prescott  Hewett,''  where  both  an  anterior  and 
posterior  perforation  took  place  into  the  rectum.  Where  repair  has  followed 
tubercular  ulceration  of  the  bladder,  a  cretaceous  cicatrix  has  sometimes  been 
the  result,  a  circumstance  which  has  led  to  the  suspicion  that  the  patient  was 
suffering  from  stone. 

The  symptoms  of  vesical  tuberculosis  are  in  some  respects  similar  to  those 
occasioned  by  a  vesical  calculus,  and  the  absence  of  such  a  cause  for  the  symp- 
toms, as  determined  by  the  sound,  is  of  considerable  value  to  the  surgeon  in 
arriving  at  a  diagnosis. 

Amongst  the  earliest  manifestations  of  the  disease,  it  has  been  pointed  out' 
that  attacks  of  premonitory  hsematuria  are  frequently  observed.  Aching  or 
burning  pain  in  the  hypogastric  region,  with  pain  and  tenderness  referred  to 
the  neck  of  the  bladder,  are  often  complained  of.  More  or  less  pain  usually 
precedes  as  well  as  accompanies  the  act  of  micturition,  and  there  is  the 
greatest  degree  of  comfort  when  the  bladder  has  been  just  emptied,  though 
the  expulsion  of  the  last  few  drops  often  provokes  most  distressing  spasm. 
As  the  viscus  refills,  the  desire  to  evacuate  its  contents  returns,  whence  the 
disorder  is  generally  accompanied  with  considerable  irritability  and  vesical 
contraction.  _  Dilatation  of  the  ureters  is  almost  invariably  met  with  in  these 
cases ;  in  one  instance  of  this  kind  that  came  under  my  notice,  the  uretere 
were  so  dilated  as  to  render  them  capable  of  acting  as  reservoirs  for  urine,  the 
bladder  being  found  studded  with  tubercle,  and  so  contracted  as  to  resemble 
a  rudimentary  organ.  The  urine  is  more  or  less  purulent,  often  contains 
blood,  and  sometimes  shreds  of  disintegrated  tissue.  The  use  of  the  sound  is 
generally  followed  by  hemorrhage,  but  it  may  I'eveal  the  existence  of  some 
irregularity  in  the  lining  membrane  of  the  organ.  As  the  disease  advances, 
it  is  often  accorapEmied  with  considerable  variations  of  temperature,  which, 
together  with  the  presence  of  the  other  symptoms  referred  to,  and  the  proved 
absence  Of  stone,  may  be  said  to  constitute  the  points  on  which  a  diagnosis  is 
to  be  founded. 

In  the  treatment  of  this  affection,  regard  must  be  had  to  its  diathetic 
•character.  It  is  the  local  manifestation  of  a  constitutional  disorder.  Recourse 
must  be  had  to  those  general  meassres  which  are  recognized  as  being  indi- 
cated when  tubercle  is  present  in  any  organ  of  the  body.  Locally,  soothing 
xneasures,  directed  to  the  allaying  of  pain  and  irritation,  are  those  which 
experience  commends.     For  this  purpose  a  milk  diet,  in  connection  with 

'  Etude  snr  la  Cystite  Tubercnleuse.     Paris,  1878. 
»  Trans.  Clin.  Soc.  Lond.,  1874. 

3  Tapret,  iStude  clinique  sur  la  tuberculose  urinaire.  Archives  GSnerales  de  M^deoine,  Mai  et 
Juillet,  1878.     Bierry,  De  la  Tuberculose  Primitive  des  Voies  Uriiiaires.     Paris,  1878. 
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the  use  of  anodyne  suppositories,  will  be  found  most  serviceable.  Where 
there  is  hemorrhage  from  the  ulcerating  surfaces,  the  use  of  a  weak  injection 
of  nitrate  of  silver  (gr.  J-f  oj)  has  proved  of  much  value,  although  as  a  rule, 
after  the  diagnosis  has  been  made,  all  instrumental  interference  yvith  the 
bladder  is  to  be  avoided. 


Bar  at  Neck  op  Bladder. 

An  impediment  to  micturition  is  sometimes  occasioned  by  a  condition  to 
which  the  term  "  bar  at  the  neck  of  the  bladder"  has  been  assigned.  Though 
occurring  independently  of  any  enlargement  of  the  prostate,  it  is  generally 
associated  with  it.  A  careful  analysis  of  recorded  cases  warrants  the  conclu- 
sion that  at 'least  three  varieties  of  the  aflectiou  may  be  described,  namely: 
(1)  spasmodic,  (2)  mucous,  (3)  muscular. 

A  spasmodic  barrier  has  long  been  recognized,  chiefly  by  French  authori- 
ties,^ under  the  term  contracture  du  col  vesical.  It  may  be  found  where  no 
enlargement  of  the  prostate  exists,  and  appears  to  consist  of  an  incoordinated 
or  spasmodic  action  of  some  of  the  muscles  engaged  in  the  act  of  micturition. 
It  is  almost  invariably  met  with  in  persons  of  a  rheumatic  or  gouty 'disposi- 
tion, who  pass  highly  acid  or  otherwise  disordered  urine.  Hence  its  cure 
lies  iii  the  treatment  of  the  diathetic  condition  which  leads  to  its  production. 
In  addition  to  the  ordinary  remedies  employed  for  gout  and  rheumatism, 
advantage  may  often  be  obtained  from  a  course  at  certain  watering  places ; 
of  these  may  be  mentioned  Vichy,  Vals,  Contrexville,  and  Evian.  When 
the  exciting  cause  of  the  spasm  has  been  removed,  much  benefit  may  be 
derived  from  the  application  to  the  prostatic  urethra  of  a  solution  of  nitrate 
of  silver  \gv.  ij-fgj),  for  the  purpose  of  removing  the  extreme  sensitiveness 
which  sometimes  remains. 

The  other  two  varieties  of  bar  I  have  never  seen  apart  from  enlargement 
of  the  prostate,  of  which  condition  I  regard  them  as  results.  Mr.  Guthrie 
appears  to  have  been  one  of  the  first  to  observe  these  changes,  and  to  suggest 
means  for  their  relief.  The  formation  of  a  mucous  bar  may  be  well  studied 
in  .certain  varieties  of  symmetrical  enlargement  of  the  lateral  lobes  of  the 
prostate.  In  some  of  these  specimens,  a  distinct,  crescentic  duplicature  of 
mucous  membrane  can  be  seen  guarding,  so  to  speak,  the  vesical  orifice  of 
the  urethra ;  its  connection  with  the  lateral  prostatic  enlargements  may  often 
be  rendered  very  obvious  by  separating  the  lobes  after  the  urethra  has  been 
opened  along  its  roof,  when  greater  or  less  distinctness  is  given  to  the 
bar  according  to  the  amount  of  separation  eflJ'ected.  In  fact,  a  bar  may  in 
in  this  way  be  artificially  produced  which  does  not  exist  in  the  undisturbed 
relations  of  the  parts.  That  in  some  cases  an  impediment  to  micturition 
independent  of  prostatic  hypertrophy  may  be  thus  produced,  is  apparent  from 
an  examination  of  the  internal  meatus  before  a  section  of  the  urethra  has 
been  made. 

This  variety  of  bar  may  exist  when  rectal  examination  ^fiords  little  evi- 
dence of  prostatic  enlargement,  the  reason  being  that  the  latter  consists  for 
the  most  part  of  a  lateral  expansion  of  the  gland,  which  is  only  indicated  by 
some  increase  in  its  breadth,  and  possibly  by  a  slight  obstacle,  or  hitch,  as  the 
catheter  reaches  the  prostatic  urethra.  It  is  almost  impossible  to  disassociate 
it  in  its  symptoms  from  the  hypertrophy  of  which  it  is  a  result. 

The  third  variety,  or  muscular  bar,  consists  of  an  aggregation  of  some  of 
the  muscular  fibres  which  run  transversely  across  the  trigone  behind  the 

'  Delefosse,  Le90ris  Cliniques  sur  la  Contracture  du  Col  Vesical.     Paris,  1879. 
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prostate.  Occasionally  the  elevation  is  so  marked  that  it  forms,  as  it  were, 
two  compartments,  an  upper  and  a  lower  one,  in  the  wall  of  the  bladder. 
Although  the  obstruction  is  structurally  unconnected  with  enlargement  of 
the  prostate,  it  is  rarely  seen  except  in  company  with  it.  In  explaining  the 
production  of  this  muscular  barrier,  there  are  grounds  for  regarding  it  as  an 
illustration  of  a  partial  hypertrophy  of  the  muscular  coat  of  the  bladder. 
As  the  prostate  enlarges,  a  pouch  often  forms  immediately  behind  it,  in 
which  urine  is  disposed  to  lodge.  It  is  not  unreasonable  to  suppose  that,  by 
an  increase  in  the  muscular  fibres  of  the  trigone,  some  pi-ovision  is  made,  or 
a,ttempted,  for  the  evacuation  of  a  part  of  the  bladder,  which,  by  the  enlarge- 
ment referred  to,  is  placed  at  a  disadvantage  so  far  as  outlet  is  concerned. 

Treatment. — In  reference  to  the  treatment  of  the  two  latter  varieties,  it  is, 
as  already  stated,  exceedingly  difficult,  if  not  impossible,  to  disassociate  their 
symptoms  from  those  of  the  prostatic  enlargement  which  almost  invariably 
coexists.  Gruthrie  appears  to  lay  most  stress,  in  the  diagnosis  of  this  affec- 
tion, on  the  detection  of  an  obstacle  to  the  passage  of  an  instrument  through 
the  prostatic  urethra,  in  addition  to  other  symptoms  of  impeded  micturition 
in  elderly  persons. 

"Where  there  are  reasons  for  entertaining  the  belief  that  such  an  obstacle 
exists,  endeavors  must  first  be  made  to  overcome  it  by  the  judicious  employ- 
ment of  prostatic  dilatation,  care  being  at  the  same  time  taken  to  avoid  con- 
sequences arising  from  urine  being  retained  and  allowed  to  decompose  in  the 
bladder.  The  form  of  dilator  presently  to  be  I'eferred  to  in  connection  with 
the  early  treatment  of  prostatic  obstruction,  will  be  found  best  suited  for  ful- 
iilliug  the  object  now  in  view. 

Where  relief  is  not  possible  by  other  means,  section  of  the  obstacle  by  some 
form  of  urethrotome,  or  concealed  knife,  has  been  practised  and  recommended 
by  several  surgeons  of  experience,  including  Guthrie,  Mercier,  Teevan,  and 
Gouley.  Such  operations  are  not,  however,  to  be  lightly  undertaken.  As 
this  subject  will  again  come  under  notice  in  connection  with  the  treatment  of 
enlarged  prostate,  further  reference  to  it  will  be  for  the  present  postponed. 
Experience,  however,  justifies  the  conclusion  that  the  persistent  emploj'ment 
of  suitable  bougies,  where  there  is  reason  to  believe  that  some  structural 
barrier  exists,  such  as  a  band,  an  enlarged  prostate,  or  both,  is  capable,  in  the 
great  majority  of  cases,  of  giving  permanent  relief  without  resorting  to  more 
strictly  operative  proceedings. 


Fissure  of  the  Bladder. 

A  fissure  or  crack  at  the  neck  of  the  bladder  is  an  occasional  cause  of  much 
•distress,  both  to  male  and  female  patients ;  it  is  most  frequently  met  with  in 
the  latter. 

The  symptoms  are  very  similar  to  those  observed  when  fissure  exists  a1 
other  orifices.  There  is  frequent  micturition,  with  a  sensation,  often  described 
as  resembling  alternating  dilatation  and  contraction,  at  the  close  of  the  act 
which  is  very  significant.  Sometimes  a  few  drops  of  blood  escape  after  the 
urine  has  been  expelled,  followed  by  a  sharp,  stinging  pain,  referred  to  the 
neck  of  the  bladder.  The  pain  varies  in  degree  in  the  same  patient,  being 
usually  intense  when  the  urine  is  highly  acid,  diminishing  in  severity  as  neu 
trality  is  approached.  Examination  of  the  prostate  in  the  male,  and  of  the 
neck  of  the  bladder  in  the  female,  invariably  produces,  on  pressure,  a  sharp 
lancinating  pain,  as  if  a  knife  were  being  inserted,  which  is  very  characteris 
tic  of  the  affection.  Similarly,  the  passing  of  an  instrument  into  the  bladdei 
is  attended  with  much  distress.     Occasionally  these  cases  are  referred  to  som( 
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gouty  or  rheumatic  affection,  and  are  mistaken  for  a  condition,  already  men- 
tioned, well  known  in  French  literature  under  the  title  of  contracture  du  col 
vesical.  As  the  treatment  of  the  latter  affection  includes  the  rendering  of  the 
patient's  urine  more  or  less  alkaline,  the  local  symptoms  are  thereby  improved 
when  a  fissure  exists,  a  circumstance  which  is  pointed  to  as  confirmatory  of 
the  diagnosis.  The  improvement,  however,  only  continues  as  long  as  the 
alkaline  reaction  of  the  urine  is  maintained.  Vesical  fissure,  though  palliated, 
is  seldom  cured  by  such  means. 

The  principles  of  treatment  for  this  affection  are  much  the  same  as  those 
recognized  when  fissure  is  met  with  elsewhere.  A  cure  is  sometimes  effected 
by  keeping  the  urine  neutral  or  slightly  alkaline,  combined  with  the  occa- 
sional application  of  a  weak  solution  of  nitrate  of  silver  (one  grain  to  the 
ounce)  to  the  prostatic  urethra.  In  other  cases  permanent  benefit  is  only 
obtained  by  establishing  a  temporary  condition  of  incontinence :  this,  in  the 
male,  may  be  best  accomplished  by  cystotomy,  and  in  the  female,  by  rapid 
dilatation  of  the  urethra. 

I  have  performed  a  lateral  cystotomy  for  fissure,  where  the  suffering  of 
the  patient  far  exceeded  anything  observed  when  a  stone  is  present  in  the 
bladder,  and  with  complete  success. 


Irritable  Bladder. 

This  term  has  been  used  as  expressing  a  disease  rather  than  a  symptom, 
and  hence  some  confusion  has  arisen  in  the  application  of  therapeutics  to  the 
conditions  on  Avhich  it  depends.  By  "  irritable  bladder,"  it  is  meant  that 
micturition  is  performed  unnaturally  often,  without  regard  to  the  number  of 
times  that  a  healthy  person  should  urinate  in  the  twenty-four  hours. 

There  are  variations  dependent  upon  circumstances,  and  to  some  extent  on 
individual  peculiarities,  which  would  render  any  attempt  to  indicate  the  fre- 
quency with  which  urine  should  be  voided,  in  order  to  constitute  irritable 
bladder,  almost  ridiculous ;  and  therefore,  unless  a  person  be  in  some  way 
inconvenienced  thereby,  he  cannot  be  regarded  as  the  subject  of  this  condition. 

Causes. — Irritability  of  the  bladder  is  generally  traceable  to  one  or  other 
of  the  following  conditions,  some  of  which  may  coexist :  nervous  influence, 
habit,  reflected  action,  structural  diseases — including  tumors  and  calculous 
disorders — and  an  abnormal  state  of  the  urine.  Unless  careful  inquiry  be 
made  as  to  the  cause  of  the  irritability,  treatment  must  necessarily  be  em- 
pirical. 

There  can  be  no  doubt  that  a  considerable  number  of  persons  trace  the 
irritability  of  their  bladder  to  purely  nervous  causes.  It  often  happens  that 
individuals,  in  anticipation  of  a  railway  journey,  for  instance,  or  other  occa- 
sion by  which  their  ordinary  habits  may  be  interfered  with,  for  days  previously 
empty  their  bladders  on  every  possible  opportunity.  In  this  way  a  habit  is 
established,  which  may  eventually  become  very  distressing. 

ISTearly  allied  to  this  is  the  condition  so  graphically  described  by  Sir  James 
Paget,^  as  "  stammering  with  the  urinary  organs."  Nervousness,  and  a  bad 
habit  combined,  are  quite  sufficient  to  produce  very  intractable  forms  of 
urinary  irritability. 

In  these  cases  there  are,  as  a  rule,  no  objective  symptoms ;  the  history  of 
the  irritability,  the  circumstances  influencing  it,  and  the  employment  of  a 
process  of  exclusion,  are  the  points  upon  which  reliance  should  be  placed  in 
forming  a  diagnosis.     In  their  management,  we  should  not  forget  that  a 

1  Clinical  Lectures  and  Essays. 
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common-sense  explanation  in  reference  to  the  peculiar  dread  which  the  patient 
has,  is  often  not  without  avail.  The  strange  vagaries  that  are  sometimes  met 
with  under  these  circumstances,  are  apt  to  try  the  patience  of  those  who  have 
to  listen  to  their  narration,  and  indicate  that  the  head  has  often  more  to  do 
with  the  irritability  than  the  bladder.  Such  cases  are  benefited  by  the 
various  preparations  of  iron,  nux  vomica,  strychnine,  and  phosphorus,  iu 
addition  to  other  hygienic  measures.  Persons  who  have  had  reason,  how- 
ever slight,  for  believing  that  they  suffer  from  stricture,  not  unfrequently 
develop  irritable  bladder.  I  have  seen  this  condition  follow  on  all  kinds  of 
misapprehension  in  regard  to  normal  acts  of  micturition ;  upon  the  unskilful 
introduction  of  instruments  undertaken  with  the  object  of  removing  the 
patient's  doubts  ;  or  on  a  groundless  dread  of  inability  to  void  urine,  inducing 
a  frequent  repetition  of  the  act,  which  has  eventually  resulted  in  the  setting 
up  of  irritability.  It  is  astonishing  how  many  persons  may  be  completely 
cured  of  this  symptom  by  demonstrating  to  them  the  ease  with  which  a  bougie 
may  be  made  to  enter  the  bladder. 

Irritability  dependent  on  reflected  action  is  most  commonly  met  with  in 
children  and  young  persons.  An  illustration  of  this  cause  is  furnished  by  the 
irritiation  attending  the  presence  of  intestinal  worms ;  and  similarly,  the  cutting 
of  a  tooth  in  a  child  has  been  known  to  produce  the  same  eftect.  In  youths, 
particularly,  and  even  those  of  more  advanced  age,  a  constant  desire  to  mictu- 
rate may  be  kept  up  by  an  elongated  and  contracted  prepuce,  retaining  secre- 
tions which  have  excited  local  inflammation. 

Irritability  dependent  upon  stniciural  changes  in  the  urinary  organs, 
growths,  and  calculous  affections,  is  a  frequent  concomitant  of  those  disorders; 
nor  are  these  causes  entirely  confined  to  such  diseases  of  the  urinary  organs 
as  more  commonly  come  under  the  notice  of  the  surgeon.  Certain  forms 
and  stages  of  purely  renal  affections  do  not  seldom  give  rise  to  this  symptom. 

Similarly,  irritation  is  provoked  by  enlargement  of  the  prostate,  particu- 
larly at  the  commencement  of  the  disease.  At  this  stage  it  would  be  more 
correct  to  speak  of  it  as  senile  engorgement  of  the  prostatic  veins,  a  condition 
which  often  precedes  and  is  mistaken  for  the  structural  enlargement  of  the 
gland  with  which  we  are  familiar.  The  irritability  connected  with  the 
prostatic  engorgement  shows  itself  chiefly  at  night.  The  patient  is  perfectly 
well  during  the  day,  but  as  soon  as  he  gets  into  bed  he  experiences  a  desii'e 
to  pass  water,  which  further  disturbs  his  rest  by  provoking  other  calls  after 
intervals  of  varying  extent ;  or  it  may  show  itself  by  inducing  a  state  of 
more  or  less  priapism,  which  equally  interferes  with  sleep.  During  the  day, 
as  already  stated,  the  patient  is  free  from  irritability- ;  it  only  occurs  at  night. 
In  this  condition,  physical  examination  with  the  finger  in  the  rectum,  or  a 
catheter  in  the  bladder,  frequently  fails  to  detect  any  signs  of  prostatic  hyper- 
trophy ;  possibly  all  that  may  be  noted  is  a  distended  or  varicose  condition  of 
the  veins  immediately  in  front  of  the  finger.  Provided,  as  is  most  usually  the 
case,  that  there  is  nothing  in  the  state  of  the  urine  to  account  for  this,  some 
very  simple  expedients  are  not  unfrequently  of  service  in  remedying,  if  not 
entirely  putting  a  stop  to,  this  symptom.  The  wearing  of  warm  socks  at 
night,  or  the  use  of  a  hot  bottle  to  the  feet,  by  determining  a  flow  of  blood 
to  the  legs  has  often  been  useful — a  fact  which  leads  to  the  belief  that  the 
appearance  of  this  symptom  only  at  night  is  due  to  some  alteration  in  the 
venous  condition  of  the  part,  by  reason  of  the  change  in  position. 

Senile  engorgement  and  hypertrophy,  of  the  gland  not  only  follow  in  suc- 
cession, but  the  two  conditions  frequently  coexist.  Irritability  of  the  bladder 
arising  from  an  enlarging  prostate,  is  usually  determined  without  difBculty 
by  physical  examination.  It  will  be  noticed  that  the  irritability  of  hyper- 
trophy varies  somewhat  in  the  precise  mode  of  its  causation.     In  the  earlier 
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stages  of  the  enlargement,  especially  in  gouty  subjects  passing  acid  urine,  the 
irritation  comes  on  immediately  after  the  bladder  has  been  emptied,  and  the 
desire  will  remain  for  an  hour  or  so  until  the  urine  has  collected,  and  a 
water- bed  is  as  it  were  interposed  between  the  muscular  pressure  of  the 
bladder  and  the  tender  or  gouty  prostate.  Then  there  is  an  interval  of  repose 
until  urine  is  again  passed,  when  the  same  process,  accompanied  by  similar 
sensations,  is  repeated.  The  irritability  of  the  subsequent  stages  of  prostatic 
enlargement  is  somewhat  diflerent  in  its  character,  being  due  to  the  presence 
of  residual  urine,  with  the  chronic  cystitis  which  the  pathological  state  of 
uncleanliness  has  engendered.  The  difference  has  this  import :  the  former 
is  aggravated  by  catheterization,  as  usually  practised,  whilst  the  latter  is 
remedied  by  catheterization,  combined  with  irrigation  of  the  bladder ;  and 
conversely,  sedatives  and  emollients  give  relief  to  the  first-mentioned  form 
of  irritability,  whilst  in  the  latter,  when  employed  alone,  they  are  worse 
than  useless — -they  are  disappointing. 

Irritability  of  the  bladder  in  children  and  adults  is  a  usual  symptom  of 
stone,  though  it  varies  much  both  in  kind  and  degree.  There  is  this 
anomaly  in  the  vesical  irritability  of  stone,  which  has  often  struck  rne :  in 
most  other  forms  of  irritability,  a  patient  gives  way  to  the  .desire  to  urinate 
with,  at  all  events,  a  prospect  of  temporary  relief;  whilst  in  stone,  on  the 
contrary,  it  is  with  the  certainty  of  having  his  suffering  added  to  until  urine 
collects  sufficiently  to  take  the  pressure  of  the  calculus  from  of£  the  mucous 
membrane. 

/Stricture  of  the  urethra  often  occasions  vesical  irritability,  either  by  provok- 
ing spasm,  or  by  bringing  about  structural  changes  in  the  bladder,  by  which 
its  capacity  is  lessened  and  its  walls  are  thickened. 

Irritability  due  to  altered  and  abnormal  states  of  the  urine,  is  not  infre- 
quent, and  will  necessitate,  where  there  are  symptoms  to  be  cleared  up,  an 
examination  of  this  excretion.  '  The  urine  least  irritating  to  the  normal  urin- 
ary passages,  is  that  which  most  nearly  approaches  the  healthy  standard. 
The  low  specific  gravity  of  the  urine  which  is  passed  so  frequently  and  abun- 
dantly by  hysterical  females,  no  doubt  causes  the  irritability  from  which 
they,  under  these  circumstances,  almost  invariably  sufter.  Water  is  more 
irritating  to  those  passages  of  the  body  over  which  it  is  not  intended  to  flow, 
than  a  saline  solution  of  some  density.  The  abundance  of  uric  acid  in  the  urine 
of  the  gouty,  undoubtedly  explains^ the  extreme  irritability  of  the  bladder,  and 
the  intense  irritation  and  feeling  of  weight  which  these  persons  experience, 
and  refer  to  the  region  of  the  prostate.  Gouty  manifestations  in  the  parts 
behind  the  triangular  ligament,  are  quite  as  frequent  as  the  more  familiar 
indication  of  this  diathesis  which  we  meet  with  in  an  acute  form  about  the 
ball  of  the  great  toe.  The  benefit  which,  in  these  cases,  attends  the  adminis- 
tration of  antipodagric  remedies,  together  with  diluents,  is  most  marked. 
Something  similar  is  seen  in  individuals  who  frequently  suffer  from  gouty 
affections  of  the  skin,  such  as  eczema.  Cases  are  not  uncommon  of  gouty 
patients  who  successively  suffer  from  eczema  and  irritability  of  the  bladdei'. 
jSTeither  is  present  in  any  marked  degree  at  the  same  time,  and  the  aggi'ava- 
tion  of  one  seems  to  be  the  alleviation  of  the  other. 

There  is  a  form  of  irritability — for  such  it  certainly  is,  though  manifest- 
ing itself  by  morbid  actions  rather  than  by  morbid  sensations — in  which  the 
bladder  is  not  under  proper  control.  Reference  is  made  to  the  nocturnal 
incontinence  of  young  children ;  this  may  be  provoked  by  any  of  the  causes 
previously  mentioned,  which  are  to  be  carefully  sought  for.  This  §tate  is  not 
to  be  mistaken  for  the  dribbling  or  running  over  from  a  distended  bladder, 
which,  by  atrophy  of  its  muscular  coat  or  other  similar  cause,  is  prevented 
from  expelling  its  contents.     The  incontinence  of  childhood  is  a  very  com- 
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men  and  sometimes  troublesome  complaint,  and  when  not  due  to  any  of  tl 
causes  indicated,  is  probably  connected  with  an  atonic  condition  of  the  wal 
of  the  bladder,  manifesting  itself  when  the  action  of  the  voluntary,  contrc 
ling  muscles  of  micturition  is  temporarily  in  abeyance,  as  in  sleep.  In  tl 
management  of  these  cases,  reliance  is  chiefly  to  be  placed  upon  inculcatin 
habits  of  regularity,  combined  with  medicinal  treatment.  Among  dru| 
which  may  be  mentioned,  are  belladonna  and  its  alkaloid,  atropine.  Thei 
seldom  fail  when  employed  on  the  principle  "  that  chronic  diseases  ne€ 
chronic  therapeutics."  Various  mechanical  means  have  been  adopted  for  tl 
treatment  of  this  affection,  such  as  the  employment  of  the  jugum,  or  urethr 
compressor,  and  closing  the  meatus  with  collodion,  as  suggested  by  Sir  Dom 
nic  Corrigan.^  Of  these,  the  latter  is  the  least  hurtful,  and  may  occasional!, 
when  other  means  have  failed,  be  resorted  to  with  advantage. 

Attention  to  the  diet  is  very  necessary  in  these  children  ;  irregularitie 
both  in  eating  and  drinking,  are  often  attended  with  a  condition  of  urine  thi 
is  likely  to  provoke  incontinence.  A  strictly  milk  diet  has,  in  some  instance 
been  sufficient  to  effect  a  cure. 

There  is  a  form  of  irritability  of  the  bladder  which  is  frequently  met  witl 
especially  in  highly  intelligent  and  sensitive  children,  at  about  the  age  of  te 
or  eleven  years,  when  they  are  entering  upon  the  sterner  forms  of  educationi 
study.  On  examination  of  the  urine  it  will  be  found  loaded  with  phosphate 
In  remedying  this  condition,  the  bromides,  in  combination  with  opium,  wi 
be  found,  in  valuable.  Care  must  betaken  that  the  child  be  not  submitted  1 
an  undue  amount  of  nervous  tension  by  reason  of  his  educational  studies. 

Lastly,  it  must  be  remembered  that  irritability  of  the  bladder  is  a  s^'mj 
torn  which  is  by  no  means  confined  to  the  male  sex  ;  it  is  frequently  met  wit 
in  females. 

In  the  same  manner  as  already  insisted  on,  the  causes  of  the  irritation  mus 
be  carefully  searched  out,  not  forgetting  that  in  females  the  condition  of  th 
uterus  or  of  the  recium  frequently  affords  a  sufficient  explanation.  There  : 
a  cause  of  irritability  and  spasta  of  the  bladder  in  females,  which,  though  nc 
uncommon,  is  not  sufficiently  recognized.  I  refer  to  fissure  at  the  orifice  < 
the  urethra,  which  is  enough  to  account  for  the  sensitiveness  comf)lained  o 
Failing  its  cure  by  a  few  applications  of  nitrate  of  silver,  rapid  dilatation  ( 
the  urethra  is  generally  found  sufficient  to  afford  relief. 

We  have  been  accustomed  to  regard  an^irritable  bladder  as  a  purely  fun^ 
tional  disturbance,  as  far  as  this  viscus  is  concerned,  and  for  the  most  part 
is  so ;  but  we  must  not  forget  that  the  constant  contraction  of  the  bladde 
may  produce  changes  behind  it,  which  follow  as  a  consequence  of  the  bad 
ward  urinary  pressure,  and  of  which  dilatation  of  the  ureters  and  of  the  ki( 
ney  are  examples.  These  conditions  have  been  noticed  where  there  hs 
existed  nothing  to  account  for  them,  other  than  the  obstacle  to  the  escape  < 
urine  which  a  constantly  contracting  bladder  has  presented. 


Injuries  of  the  Prostate. 

"Wounds  and  ruptures  of  the  prostate  from  accident  are,  by  reason  of  tl 
manner  in  which  the  gland  is  protected,  of  rare  occurrence.  Occasionally 
subacute  form  of  prostatic  inflammation  is  provoked,  especially  in  goul 
subjects,  by  contusions  such  as  follow  violent  concussions  of  the  perineum,  i 
from  the  pommel  of  the  saddle  in  riding.  The  tenderness  thus  produce 
generally  subsides  with  rest,  in  the  course  of  a  few  days.     "Wounds  of  tl 
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prostate  are  usually  inflicted  in  the  course  of  some  surgical  procedure,  as  in 
lithotomy,  or  by  the  penetration  of  a  blunt  instrument,  as  in  forced  catheteri- 
zation for  prostatic  obstruction. 

Lithotomy-wounds  of  the  gland  for  the  most  part  heal  kindly,  and  are 
seldom  followed  by  urinary  fistula  or  by  any  impediment  to  micturition.  Some 
■cases  are  recorded  in  which  it  is  probable  that  contraction  of  the  prostatic  cica- 
trix has  resulted  in  interference  with  the  action  of  the  vesical  sphincter,  and 
has  caused  a  more  or  less  permanent  condition  of  urinary  incontinence.  In  Dr. 
Goodhart's^  case,  the  prostate,  eleven  years  after  a  lithotomy,  was  found  much 
distorted  by  a  large  and  puckered  cicatrix.  From  an  examination  of  this 
specimen,  the  incision  into  the  neck  of  the  bladder  appears  to  have  been  very 
extensive.  The  patient  had  suffered  from  incontinence  since  the  operation. 
As  long  as  the  incision  is  kept  within  the  limits  of  the  proper  structure  of  the 
prostate,  but  little  constitutional  derangement  is  likely  to  be  occasioned  by  it. 
Where,  however,  the  wound  extends  so  as  to  divide  the  capsular  investment, 
the  most  serious  complications,  including  pelvic  infiltration,  cellulitis,  and 
peritonitis,  are  likely  to  follow.  The  proper  incising  of  the  prostate  is  one  of 
the  most  important  steps  in  the  operation  of  lithotomy.  Lacerated  wounds 
and  ruptures  of  the  prostate  have  been  caused  by  what  is  termed  "  forced 
■catheterization,"  undertaken  for  the  relief  of  retention  of  urine,  when  the  en- 
larged gland  has  formed  the  obstacle  to  micturition  as  well  as  to  the  introduc- 
tion of  an  instrument  into  the  bladder.  Though  this  proceeding  has  received 
the  sanction  of  some  surgical  authorities,  and  has  been  frequently  practised 
with  impunity,  it  is  one  which  cannot  commend  itself  to  any  scientific  prac- 
titioner of  the  present  day,  except  under  special  circumstances.  The  conse- 
•quences  which  sometimes  follow  the  forcing  of  a  catheter  through  any 
jportion  of  the  prostate,  are  very  disastrous.  Not  only  may  the  bladder 
become  in  this  way  filled  with  blood,  which  has  no  way  of  escape,  but  the 
■damage  occasioned  to  the  surroundings  of  the  gland  by  the  force  necessary  to 
drive  a  blunt  catheter  through  such  an  obstacle,  may  cause  fatal  pelvic 
cellulitis. 

Improved  instruments,  as  well  as  improved  methods  of  tapping  the  bladder, 
presently  to  be  described,  have  removed  the  necessity  for  a  proceeding  which 
■can  hardly  be  regarded  as  a  legitimate  one. 

When  hemorrhage  into  the  bladder  follows  laceration  of  the  prostate  by 
the  catheter,  it  may  be  sufiicient  in  amount  to  form  a  hard,  globular  tumor, 
immediately  above  the  pubes,  which  is  exceedingly  painful  on  pressure.  When 
this  is  accompanied  by  an  urgent  and  ineffectual  desire  on  the  part  of  the 
patient  to  micturate,  relief  may  be  given  by  the  introduction  of  a  catheter 
with  a  large  eye,  and  having  for  its  stylet  an  accurately  fitting  gum-elastic 
bougie.  An  instrument  similar  to  Clover's  catheter  for  removing  debris 
from  the  bladder  answers  the  purpose  exceedingly  well.  Aided  by  the 
injection  of  tepid  water,  the  clot  may  in  this  way  be  broken  up  and  dis- 
charged. Or  the  aspirator  maj'  be  employed  above  the  pubis.  From  an 
observation  of  Dr.  Weiss,^  it  appears  that  not  only  urine  but  clots  can  be 
removed  through  a  comparatively  fine  needle. 

In  a  case  of  hemorrhage  into  the  bladder  after  forced  catheterization,  where 
it  was  found  impossible  to  reintroduce  the  instrument,  rather  than  repeat 
the  proceeding  a  median  cystotomj'  might  be  practised,  with  the  subsequent 
introduction  of  Mr.  Buckston  Browne's^  tampon,  as  used  for  bleeding  after 
lithotomy.  Where  hemorrhage  from  the  prostate  into  the  bladder  is  unat- 
tended, as  it  most  frequently  is,  with  symptoms  either  of  retention  or  local 
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distress,  no  interference  will  be  necessary.     The  clot  eventually  becomes  dis- 
integrated by  the  urine,  and  is  then  carried  off  without  doing  further  harm. 


Prostatitis  and  Prostatic  Abscess. 

Of  all  the  complex  structures  which  together  constitute  the  genito-urinary 
tract,  from  the  kidneys  downwards,  the  prostate  gland  may  be  regarded  as 
least  liable  to  attacks  of  acute  inflammation ;  and  in  this  respect  it  seems  to 
serve  a  useful  purpose,  in  acting  as  a  check  against  the  extension  of  an 
inflammation  from  the  much-exposed  and  susceptible  urethra  below,  to  the 
more  vital  organs  above.  Structural  differences  thus  play  an  important 
though  not  sumciently  appreciated  part,  in  limiting  the  progress  of  a  variety 
of  pathological  actions,  which  would  otherwise,  by  continuity,  spread  almost 
unrestrained. 

Acute  Prostatitis. — The  term  acute  prostatitis  includes  two  varieties,  pre- 
senting distinct  pathological  features,  each  disposed  to  pursue  a  tolerably 
definite  course,  and  each  determined  by  different  circumstances.  The  one  is 
an  acute,  follicular  prostatitis ;  the  other  a  general,  or  parenchymatous,  inflam- 
mation of  the  gland. 

Acute  foUiciuar  prostatitis  is  not  uncommon.  It  is  most  frequently  seen  as- 
a  complication  of  gonorrhoea.  A  person  suffering  from  the  latter  affection 
suddenly  finds  the  discharge  either  diminished  in  quantity,  or  altered  in  cha- 
racter, and  this  is  followed  by  a  sense  of  weight  or  uneasiness  in  the  peri- 
neum. On  examination,  the  gland  is  found  to  be  hot,  tender,  and  swollen. 
Micturition  becomes  frequent  or  impeded,  in  accordance  with  the  extent  to- 
which  the  bladder  structurally  sympathizes,  or  the  swollen  prostate  obstructs. 
In  some  instances  there  is  complete  retention.  In  these  cases  it  will  be  found 
that  the  inflammation  is  almost  entirely  confined  to  the  follicles  of  the  gland. 
These  may  suppurate  individually,  or  limited  abscesses  may  form  by  the 
fusion  of  two  or  more  of  the  obstructed  follicles.  "  There  is  never,"  as  Bum- 
stead'  remarks,  "  at  the  outset,  one  abscess  of  considerable  size.  Such  occurs 
only  by  the  coalescence  of  a  number  of  small  ones  situated  in  the  follicles. 
Meanwhile  the  muscular  tissue  which  constitutes  so  large  a  proportion  of  the 
prostate  is  uiiaflected,  except  that  it  is  in  a  constant  state  of  contraction, 
thereby  inducing  urethral  and  rectal  tenesmus."  The  follicular  is  the  simple 
form  of  acute  prostatitis.  Though  painful  and  distressing  whilst  it  lasts,  the 
symptoms  are  not  usually  i)rotracted,  and  the  prognosis  is  favorable.  Reco- 
very most  frequently  follows  by  resolution,  suppuration  being  the  exception 
and  not  the  rule.  When  suppuration  does  take  place  under  these  circum- 
stances, it  is  to  be  inferred  rather  than  demonstrated,  for  rigors  are  often 
absent,  and  the  most  careful  examination  with  the  finger  in  the  rectum  fails 
to  discover  fluctuation,  though  an  escape  of  pus  by  the  urethra  may  almost 
immediately  follow  the  introduction  of  a  catheter,  rendered  necessary  for  the 
purpose  either  of  completing  the  examination  or  of  relieving  retention. 

The  other  form  of  prostatitis — acute  parenchymatous  or  general  prostatitis — 
is  a  much  more  serious  disorder.  The  whole  gland  within  the  capsule  seems 
to  be  at  one  and  the  same  time  invaded  by  inflammatory  action.  Suppu- 
ration usually  rapidly  supervenes,  and  unless  treatment  be  prompt  and  deci- 
sive on  the  first  appearance  of  fluctuation,  as  revealed  by  rectal  examination, 
the  most  serious  results,  both  to  structure  and  life,  are  likely  to  follow. 

This  form  of  prostatitis  is  rare.     I  can  find  no  specimen  of  the  kind 
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-described  in  the  Transactions  of  the  London  Pathological  Society  since  1865, 
nor  do  I  see  any  reference  to  it  in  the  proceedings  of  the  Clinical  Society, 
since  its  commencement.  Cases  of  the  disease,  however,  will  be  found 
scattered  throughout  the  medical  journals,  and  the  experience  of  all  who 
liave  seen  much  of  this  class  of  disorders  will  include  some  examples. 

At  the  outset,  it  is  not  easy  to  determine  which  of  the  two  conditions 
referred  to  we  have  to  deal  with.  The  exciting  causes  are  in  either  case 
much  the  same,  and  we  must  look  for  other  circumstances  to  determine 
whether  the  inflammation  will  be  limited  to  the  follicles,  or  will  involve  en 
masse  the  entire  gland.  We  shall  find  that  the  conditions  which  favor  the 
latter  are  such  as,  did  they  happen  to  be  present  when  any  part  other  tlxan 
the  prostate  was  inflamed,  would  render  the  occurrence  of  suppuration  if  not 
■of  gangrene  probable.  Parenchymatous  prostatitis  for  the  most  part  occurs 
in  persons  of  a  broken-down  constitution.  It  is  occasionally  seen  in  tuber- 
culous subjects  who  have  contracted  gonorrhoea.  I  have  had  reason  to  suspect 
that  previous  tuberculosis  of  the  gland  had  determined  the  result.  Again,  it 
is  seen  in  prostates  that  have  been  rendered  unhealthy  by  long  standing 
stricture  and  cystitis,  on  the  application  of  some  fresh  exciting  cause,  such 
-as  a  gonorrhoea.  Under  these  circumstances  suppuration  may  be  rapidly 
induced. 

Gangrene  as  a  result  of  prostatic  inflammation  is  exceedingly  rare,  but  it 
■occasionally  occurs.     I  have  seeg  it  after  lithotomy  in  a  very  unhealthy  adult. 

There  are  two  conditions  simulating  prostatitis,  which  have  led  to  the 
impression  that  this  aflection  is  far  more  common  that  it  really  is.  The  first 
is  inflammation  and  suppuration  around  the  membranous  jDortion  of  the 
urethra,  as  a  consequence  of  urethritis ;  and  the  second,  inflammation  and 
plugging  of  the  veins  which  constitute  the  prostatic  plexus.  I  have  seen 
many  instances  of  the  former,  where  inflammation  and  suppuration  around 
the  membranous  urethra  have  led  practitioners  into  the  belief  that  the  case 
was  one  of  metastasis  of  gonorrhoeal  inflammation  from  the  urethra  to  the 
prostate  gland.  And  the  points  of  resemblance  are  by  no  means  isolated — - 
there  is  in  fact  a  remarkable  likeness  between  the  two  conditions.  In  both 
there  is  a  cessation  of,  or  alteration  in,  the  urethral  discharge ;  in  both  there 
is  a  feeling  of  uneasiness  and  weight  about  the  perineum  ;  in  both  there  is 
some  difiiculty  in  micturition,  amounting  perhaps  to  retention  ;  and  in  both 
there  is  some  tumefaction  to  be  felt,  and  much  distress  is  occasioned,  by  intro- 
ducing the  flnger  into  the  rectum.  So  painful  is  this  to  the  patient,  that  it 
often  leads  to  an  imperfect  examination  being  made,  and  hence,  from  not 
■exactly  fixing  the  position  of  the  tumefaction,  an  error  in  diagnosis  arises 
which  might  be  avoided. 

It  must,  on  the  other  hand,  be  remembered  that  in  inflammation  and 
suppuration  around  the  membranous  urethra,  although  the  part  lies  between 
the  layers  of  the  perineal  fascia,  there  is  still  more  or  less  perineal  tumefaction, 
and  that  matter  formed  there  may  make  its  way  forward  and  be  discharged 
through  a  perineal  opening. 

In  acute  prostatitis  these  conditions  are  not  present,  whilst  in  deep-seated 
peri-urethritis  they  are  usually  observed.  Considering  the  relations  of  the 
prostate,  and  the  denseness  of  the  fascia  in  front  of  it,  perineal  tumefaction 
is  not  to  be  expected  as  a  consequence  of  prostatitis,  any  more  than  swelling 
in  this  locality  is  to  be  looked  for  in  connection  with  senile  hypertrophy  of 
the  gland. 

The  other  condition  simulating  prostatitis  is  rare,  and,  as  it  is  also  curious, 
I  will  briefly  describe  the  appearance  in  two  cases  recently  under  observation. 
The  primary  lesion  was  plugging  of  the  dorsal  vein  of  the  penis,  followed  by 
rapid  oedema  of  the  prepuce.     In  the  course  of  a  few  days  each  patient  com- 
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plained  of  perineal  weight,  frequent  rather  than  painful  micturition,  and 
great  uneasiness  referred  to  the  neck  of  the  bladder,  which  led  in_  each  case 
to  its  being  suggested  that  the  prostate  was  inflamed.  Both  patients  were 
gouty  ;  in  one  the  oedema  was  attributed  to  gonorrhoea,  in  the  other  to  the 
use  of  a  strong  injection.  Though  in  both  these  patients  there  were  some- 
grounds  for  believing  their  prostates  to  be  inflamed,  it  was  determined  b}- 
careful  rectal  examination  that  the  vesical  pain  and  irritability  were  not  due 
to  such  a  cause,  but  to  an  extension  of  the  venous  thrombosis  to  the  prostatic 
plexus. 

Treatment. — At  the  commencement  of  an  attack  of  acute  prostatitis,  noth- 
ing gives  greater  relief  than  the  free  application  of  leeches  to  the  perineum. 
Some  practitioners  employ  ice  by  the  rectum,  but,  as  a  rule,  warmth,  in  the 
form  of  hot  fomentations  and  poultices  applied  over  this  region,  is  prefera- 
ble. Purgatives  of  all  kinds  are  to  be  avoided,  inasmuch  as  every  movement 
of  the  parts  greatly  aggravates  the  sufferings  of  the  patient. 

If  a  distended  rectum  require  evacuation,  a  copious  warm  water  enema  will 
be  found  to  answer  the  purpose.  In  threatened  suppuration  of  the  prostate,, 
advantage  will  be  found  from  injecting  hot  water  into  the  bladder  through  a 
soft  rubber  catheter.  Such  a  measure  diminishes  the  accumulation  of  mucus 
within  the  prostatic  urethra,  and  thus  prevents  the  formation  and  collection 
of  matter  in  the  follicles.  Opium  will  be  found  essential  in  sustaining  the 
powers  of  the  patient,  otherwise  soon  worn  down  by  the  irritation  and  pain 
which  to  some  degree  are  always  present.  By  means  of  alkalies  the  urine 
must  be  kept  almost  neutral. 

The  occurrence'  of  suppuration  is  to  be  carefully  looked  for.  Experience- 
warrants  the  conclusion  that  any  formation  of  matter  in  the  gland  which  is 
not  appreciable  to  the  finger  in  the  rectum,  may  with  safety  be  left  to  evac- 
uate itself  spontaneously,  which  it  will  do  by  the  urethra.  When  fluctuation 
is  detected  by  rectal  examination,  a  perineal  incision  becomes  imperative. 
This  can  be  best  made  in  the  median  line,  with  a  straight,  long-bladed  finger- 
knife,  the  forefinger  of  the  opposite  hand  being  retained  within  the  bowel. 
Unless  the  abscess  be  opened  effectually,  matter  will  most  probably  find  its 
way  into  the  rectum,  and  a  permanent  fistula  be  the  result ;  or  it  may  bur- 
'  row  in  other  directions,  in  any  case  with  more  disastrous  results  than  are- 
likely  to  follow  from  perineal  evacuation  by  the  surgeon.  Rectal  puncture 
has  been  practised,  but  is  not  to  he  recommended ;  incision,  in  the  case  of 
an  acute  abscess,  is,  as  a  rule,  preferable. 

If  there  is  one  point  upon  which  stress  should  be  laid,  as  bearing  both  on 
the  diagnosis  and  treatment  of  these  cases,  it  is  the  importance  of  a  thorough 
examination  of  the  gland  by  the  rectum.  Pain,  and  the  tension  of  the  part,, 
often  cause  this  to  be  imperfectly  conducted,  and  an  error  in  diagnosis  is  the 
result — an  error,  too,  which  the  use  of  an  anaesthetic  would  render  almost 
impossible. 

It  must  not  be  forgotten  that  abscesses,  sometimes  of  very  large  size,  may 
form  within  the  limits  of  the  prostate  without  giving  rise  to  those  symptoms 
which  they  usually  provoke.  Cases  are  recorded  in  which  prostatitis  has 
supervened  upon  attacks  of  gonorrhoea,  and  has  terminated  in  suppuration 
and  death,  with  complete  absence  of  the  rigors  and  other  ordinary  symptoms 
of  abscess. 

Chronic  Prostatitis. — Cases  of  chronic  inflammation  of  the  prostate  are 
sometimes  met  with,  the  gland  remaining  tender  for  considerable  periods  of 
time  after  all  acute  symptoms  have  passed  away.  This  condition  is  not  unfre- 
quently  complicated  with  subacute  orchitis,  the  latter  being  aroused  by  extra- 
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neons  sources  of  irritation,  such  as  the  passing  of  a  catheter,  its  retention  in 
the  bladder,  or  even  the  passage  of  urine  of  a  highly  acid  character. 

Chronic  prostatitis  is  best  relieved  by  the  application  of  blisters  to  the  per- 
ineum, and  by  the  internal  administration  of  iodide  of  potassium.  Care  should 
be  taken  to  ascertain  whether  the  urine  is  in  its  composition  of  a  nature  to 
irritate  the  pai'ts  over  which  it  flows,  and,  if  so,  to  correct  this  condition. 

Prostatorrhcea. — This  term  has  been  used  to  designate  a  gleety  discharge 
for  which  the  prostate  is  regarded  as  responsible.  I  believe  that  it  is  often  a 
remote  consequence  of  follicular  prostatitis,  the  follicles  of  the  gland  remain- 
ing permanently  in  a  more  or  less  dilated  condition,  which  is  favorable  both 
to  the  production  and  maintenance  of  discharge  on  very  little  provocation. 
In  enumerating  the  various  exciting  causes  of  this  affection.  Professor  S.  W. 
Gross'  observes  that  they  are  incapable  of  lighting  up  the  aftection  indepen- 
dently of  some  pre-existing  inflammation  of  the  prostatic  urethra.  The  dis- 
ease consists  essentially  in  the  flow  of  a  clear  viscid  fluid  from  the  urethra, 
following  any  kind  of  strain.  The  absence  of  spermatozoids  serves  to  distin- 
guish this  fluid  from  seminal  discharges. 

The  treatment  consists  in  the  removal,  as  far  as  possible,  of  the  general  and 
local  causes  of  excitement.  Dr.  S.  W.  Gross  speaks  favorably  of  the  internal 
administration  of  atropia.  As  the  disease  is  maintained  by  an  atonic  and 
dilated  condition  of  the  oriflces  of  the  prostatic  ducts,  cold  sitz-baths,  the 
injection  of  a  solution  of  nitrate  of  silver  (thirty  gi-ains  to  the  ounce),  and 
blisters  to  the  perineum,  are  means  which,  as  a  rule,  will  be  found  service- 
able. The  gloomy  view  which  these  patients  sometimes  take  of  their  mal- 
ady, considerably  adds  to  the  difiiculty  of  curing  them. 

Prostatic  Irritation. — There  are  certain  affections  of  the  neck  of  the  blad- 
der which  will  be  best  referred  to  under  this  heading.  Of  these,  the  most 
common  is  that  met  with  in  gouty  subjects,  where  the  irritation  is  so  intense 
as  almost  to  amount  to  an  inflammation.  Many  cases  which  are  described  as 
neuralgia  of  the  prostate,  are  nothing  more  than  illustrations  of  tbis  afl'ection. 

It  occurs  most  frequently  in  individuals  who,  although  possessing  the  gouty 
diathesis,  either  hereditary  or  acquired,  have  pi-eviously  remained  free  from 
the  ordinary  indications  of  the  disorder.  Like  gout  affecting  the  great  toe, 
the  paroxysm  usually  comes  on  at  night,  and  is  referred  to  the  neck  of  the 
bladder,  which  is  often  described  as  feeling  like  a  hot  ball.  Though  painful, 
micturition  is  irresistible,  and  spasmodic  sympathetic  pain  often  attacks  one 
or  both  testicles,  which  are  sensitive  to  the  touch.  The  prostate  is  sensitive 
to  rectal  examination.  The  urine,  invariably  highly  acid,  deposits  lithates, 
and  contains  mucus  in  excess.  During  the  daytime  the  symptoms  remain  in 
abeyance,  to  recur  at  night  with  unabated  force.  The  disorder  usually 
merges  into  a  chronic  form  of  irritation,  which  is  sometimes  very  persistent. 
I  believe  that  the  'affection  is  provoked  in  gouty  subjects  by  the  extremely 
irritating  nature  of  the  urinary  secretion  which  is  in  contact  with  the  gland. 

After  an  acute  attack  of  this  kind,  the  prostate  is  often  left  preternaturally 
sensitive  for  a  considerable  period,  and  in  consequence  of  this  the  patient 
dreads  to  exercise  pressure  upon  it  by  completely  emptying  his  bladder. 
Hence  he  involuntarily  retains  a  water-bed  of  urine,  so  to  speak,  behind  his 
prostate,  for  the  purpose  of  protecting  it  from  pressure.  This  I  have  fre- 
quently determined  by  passing  a  catheter.  Retention  of  urine  under  these 
circumstances  is  not  only  a  fruitful  source  of  chronic  cystitis,  but  is  also 
favorable  to  the  production  of  vesical  calculi. 

■  On  Impotence,  Sterility  and  Allied  Disorders  of  the  Male  Sexual  Organs,  p.  163. 
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In  the  treatment  of  irritable  bladder  due  to  prostatic  gout,  there  are  one  or 
two  points  to  which  prominence  should  be  given.  In  the  first  place,  I  have 
never  seen  it  occur  except  where  the  urine  has  been  found  highly  acid,  and 
wherg  crystals  of  uric  acid  have  been  present  in  abundance.  The  administra- 
tion of  alkalies  in  this  condition  can  hardly  be  regarded  as  other  than  a  natural 
expedient.  It  has  been  asserted  that  the  neutralization  of  the  urinary  acid 
by  the  alkaline  medicine,  is  little  else  than  masking  the  disease,  as  the  cause 
of  the  acidity  still  remains  untouched.  Whether  this  be  so  or  not  under  all 
circumstances,  I  do  not  purpose  discussing,  but  it  seems  reasonable  to  infer 
that  the  artificial  diminution  of  the  acid  is  likely  to  alleviate  the  feeling 
of  burning  and  spasm  which  attends  each  act  of  micturition.  Further,  the 
alkalies  generally  have  the  ejBt'ect  of  altering  the  form  of  the  uric  acid  crystals. 
I  have  observed  that  in  persons  passing  certain  crystals,  the  degree  of  vesical 
and  urethral  irritation  has  been  intense,  whilst  in  others,  where  the  form  of 
crystal  has  been  difi:erent,  the  pain  and  irritation  have  been  slight.  The 
administration  of  alkalies  not  only  often  effects  a  change  in  the  shape  and 
quantity  of  these  crystals,  but  also  diminishes  the  severity  of  the  symptoms 
to  which  their  presence  has  given  rise.  The  use  of  a  catheter  in  these  at- 
tacks is  not  desirable,  unless  there  are  reasons  to  believe  that  there  is  a  con- 
siderable accumulation  of  urine  in  the  bladder,  when  a  rubber  instrument 
may  be  passed. 

In  the  treatment  of  this  form  of  irritable  prostate,  both  in  its  acute  and 
chronic  stages,  reliance  must  chiefly  be  placed  on  the  correction  of  the  state 
of  the  urine,  and  on  the  employment  of  remedies  which  relieve  the  ordinary 
manifestations  of  gout.  Patients  who  are  in  the  habit  of  suffering  from 
attacks  of  this  kind,  generally  derive  benefit  from  a  periodical  residence  at 
such  watering  places  as  Vichy,  Fachingen,  or  Buxton. 


Hypertrophy  of  the  Prostate. 

Hypertrophy  or  enlargement  of  the  prostate  gland,  is  a  condition  which 
is  frequently  met  with  in  males  who  have  passed  their  fifty-fifth  year.  It 
may  be  stated  generally  that  the  number  of  persons  thus  affected  amounts  to 
somewhere  about  one-third  of  those  living  after  the  specified  age  has  been 
reached,  though  it  is  not  implied  that  all  who  are  affected  are  necessarily 
conscious  of  the  change  that  has  taken  place.  Indeed  it  often  happens,  as 
will  be  presently  shown,  that  some  very  large  prostates  occasion  few  or  no 
symptoms  of  their  presence.  The  alteration  which  takes  place  in  the  size 
of  the  gland  is  of  the  nature  of  a  hypertrophy  or  overgrowth,  that  is  to  say, 
no  fresh  structural  element  is  imported.  The  analogy  with  ordinary  hyper- 
trophies, however,  ends  here,  as,  unlike  hypertrophy  of  the  bladder  or  heart, 
the  change  in  the  prostate  is  apparently  purposeless. 

The  hypertrophy  may  involve  either  the  whole  or  a  part  of  the  gland,  or  it 
may  be  in  the  form  of  an  isolated  growth  imbedded  in  a  normal  prostate, 
or,  what  is  still  more  common,  in  one  that  has  already  undergone  some  hy- 
pertrophic change.  These  isolated  tumors  are  structurally  "identical  with 
adenomas,  such  as  are  found  in  the  breast,  and  to  these  they  have  many  points 
of  resemblance.  Whether  occurring  as  independent  tumors,  capable  of  being 
readily  separated  from  their  surrounding  connections,  or  as  general  or  partial 
enlargements,  the  mass  presents,  structurally,  indications  that  it  consists  of 
varying  proportions  of  the  component  elements  of  the  normal  organ. 

There  has  been  much  speculation  as  to  the  causes  by  which  this  change  is 
brought  about,  but  as  yet  no  very  definite  conclusion  has  been  arrived  at. 
It  is  probable  that  a  solution  will  be  found  in  the  application  to  the  genera- 
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tive  functions,  of  the  laws  which  Paget  has  formulated  as  the  determining 
■causes  of  hypertrophies,  or  overgrowths,  in  other  parts  of  the  body.  These 
are,  (1)  the  increased  exercise  of  a  part  in  discharge  of  its  natural  function, 
-(2)  an  increased  supply  of  healthy  blood,  and  (3)  an  increased  accumulation 
in  the  blood  of  the  particular  materials  which  such  p)art  appropriates  in  its 
nutrition,  or  for  secretion.  It  has  been  objected  that  an  explanation  which 
■endeavors  to  connect  prostatic  enlargement  with  sexual  vigor  must  fail  to 
suffice,  inasmuch  as  the  growth  does  not  commence  at  a  time  when  the  re- 
productive powers -are  active,  but  rather  when  they  are  on  the  decline.  That 
the  withdrawal  of  a  portion  of  that  function  of  the  prostate  in  which  it  has 
been  the  most  vigorously  engaged,  should  be  followed  by  a  continued  activity 
in  which  growth  is  substituted  for  secretion,  is  not,  I  consider,  pathologically 
illogical ;  whatever  may  be  the  explanation,  my  own  observation  leads  me 
to  believe  that  prostatic  hypertrophy  is  almost  always  met  with  in  persons 
whose  sexual  propensities  have  been  well,  if  not  excessively^,  maintained. 

Symptoms. — In  a  certain  proportion  of  cases,  hypertrophy  of  the  prostate 
is  unattended  by  any  special  symptoms  pointing  to  its  presence.  In  fact,  the 
disorder  does  not  come  under  our  notice,  except  in  connection  with  some 
derangement  in  micturition.  Even  very  large  prostates  have  failed  to  indi- 
cate their  existence  otherwise  than  by  causing  a  mechanical  obstacle  to 
defecation.  The  deductions  which  may  be  drawn  from  cases  in  which  the 
prostate  is  large,  but  does  not  obstruct  micturition,  will  be  referred  to  in 
connection  with  its  early  treatment  under  those  circumstances. 

More  commonly  an  enlargement  of  the  prostate  shows  itself  by  some  inter- 
ference with  the  act  of  micturition,  and  when  this  occurs  for  the  first  time 
in  a  man  after  he  has  passed  his  fifty -fifth  year,  it  is  very  significant  of  the 
aflFection.  The  first  signs  have  reference  usually  to  the  size  of  the  stream  of 
urine,  to  the  patient's  diminished  power  of  projecting  it,  and  to  the  fret[uency 
with  Avhich  the  act  of  micturition  is  performed.  As  time  goes  on,  the  urine 
becomes  altered  in  character ;  it  is  disagreeable  to  the  smell,  and  often  oifen- 
sivelj'  ammoniacal ;  large  quantities  of  mucus  are  voided  with  it,  and  cling 
tenaciously  to  the  vessel  into  which  it  is  received. 

These  symptoms  are  divisible  into  two  classes,  (1)  those  first  enumerated, 
which  indicate  that  the  prostate  is  impeding  micturition,  and  (2)  those  which 
I'esult  from  the  decomposition  that  naturally  takes  place  in  a  bladder  contain- 
ing stagnant  urine.  Hence  in  neai'ly  all  cases  of  advanced  prostatic  hyper- 
trophy, we  have  the  symptoms  of  varying  degrees  of  cystitis,  superadded  to 
those  of  obstruction. 

In  the  later  stages  of  the  disease,  these  combined  conditions  bring  about  a 
state  of  the  most  extreme  misery.  The  bladder  becomes  absolutely  intolerant 
of  urine,  and  the  act  of  micturition,  or  the  passing  of  a  catheter,  has  to  be  per- 
formed so  frequently,  both  by  night  and  by  day,  as  to  prevent  the  patient  from 
obtaining  sufficient,  continuous  rest.  Under  these  circumstances,  a  condition 
of  ammonsemia  is  frequently  set  up,  which  almost  invariably  brings  about  a 
fatal  termination.  Symptoms  such  as  these  naturally  suggest  a  careful  phy- 
sical examination  of  the  prostate  from  the  two  passages  with  which  it  is  in 
relation,  namely,  the  urethra  and  the  rectum. 

By  digital  examination  of  the  gland  from  the  rectum,  we, shall  be  able  to 
ascertain  whether  in  this  direction  there  are  evidences  of  its  increased  growth. 
Though  we  cannot  here  detect  any,  we  are  not  therefore  to  infer  that  none 
exists,  inasmuch  as  instances  are  frequent  of  prostatic  enlargement  taking 
place  towards  the  vesical  aspect  of  the  gland,  which  is  undetectable  from  the 
bowel ;  and  conversely  the  gland  may  be  considerably  enlarged  towards  the 
rectum,  and  yet,  as  far  as  the  urethra  is  concerned,  as  demonstrated  by  the 
use  of  the  catheter,  no  obstacle  may  be  occasioned. 
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Before  proceeding  further,  it  will  be  proper  to  consider,  (1)  the  circum- 
stances .  which  explain  non-interference  with  micturition  in  some  cases  of 
prostatic  hypertrophy,  (2)  the  changes  which  take  place  in  the  prostatic  urethra 
as  a  consequence  of  prostatic  hypertroph}^,  with  special  reference  to  the 
expulsion  of  urine  from  the  bladder.  Inquiry  in  these  two  directions  will 
be  found  not  unfruitful  in  leading  to  conclusions  which  will  be  of  value 
when  the  treatment  of  this  affection  comes  to  be  considered.  It  may  be 
remembered  that  one  of  the  pleasures  connected  with  pathological  inquiries, 
such  as  this,  lies  in  the  endeavor  to  discover  nature's  ways  and  means  of 
making  provision  against  the  arrest  of  function  which  appears  inseparable 
from  the  course  of  certain  structural  diseases. 

(1)  From  the  examination  of  a  considerable  number  of  large  prostates 
which  caused  no  obstruction  to  micturition,  I  have  observed  that  there  are 
at  least  two  conditions  which  may  explain  the  absence  of  such  obstruction. 
One  is  where  the  hypertrophy  takes  place  mainly  in  the  direction  of  the 
rectum,  in  which  the  relations  and  dimensions  of  the  prostatic  urethra  are 
unaltered : — 

Some  years  ago  I  was  examining  an  elderly  gentleman  for  hemorrhoids,  when  I 
accidentally  discovered  that  the  prostate  was  considerably  enlarged  towards  the  rectum^ 
I  passed  a  catheter  into  the  bladder,  but  could  find  no  obstruction.  Not  long  after- 
wards this  gentleman  died  from  heart  disease,  and  post-mortem  examination  showed 
that,  although  the  lower  segment  of  the  prostate  was  considerably  enlarged,'  the  prostatic 
urethra  was  unaltered.    This  patient  had  never  had  any  symptom  of  impeded  micturition. 

The  other  condition  referred  to  is,  where  the  prostate  as  it  enlarges  leaves- 
channels  between  the  hypertrophic  masses,  along  which  urine  finds  its  way 
uninterruptedly.  This  lobulated  form  of  hypertrophy  is  by  no  means  uncom- 
mon. It  is  referred  to  by  Dr.  Messer'  as  a  condition  which  will  serve  to- 
"  explain  the  occasional  absence  of  symptoms  of  obstruction,  in  cases  where 
the  prostate  is  known  to  be  considerably  enlarged." 


Fig.  1288. 


Fig.  1289. 


Section  of  normal  prostate. 


Enlargement  of  prostate  towards  rectnm. 


(2)  I  will  next  proceed  to  consider  the  changes  brought  about  in  the  pros- 
tatic urethra  by  hypertrophy  of  the  gland,  as  far  as  they  relate  to  the  obstruc- 
tion of  micturition.  As  already  stated,  enlargement  of  the  prostate  towards 
the  rectum  may  take  place  without  altering  the  relations  of  the  canal  passing 
through  it.  Hence  there  is  no  interference  with  micturition,  nor  obstacle 
to  the  introduction  of  the  catheter  into  the  bladder;  this. is  shown  in  the 


'  Med.-Chir.  Trans.,  vol.  xliii. 
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annexed  sketches.  Fig.  1288  represents  a  section  of  the  normal  prostate.  In 
Fig.  1289,  though  there  is  enlargement  towards  the  rectum,  the  relations  of 
the  prostatic  urethra  are  unaltered.  In  Fig.  1290  there  is  considerable 
enlargement  of  the  gland  toward  the  bowel,  but  the  line  and  dimensions  of 
the  urethra  are  thereby  but  little  altered. 

Fig.  1290. 


Considerable  enlargement  of  prostate  towards  rectum  with  straightening  of  prostatic  urethra.    ' 

Hypertrophy  may,  however,  considerably  disturb  and  disarrange  the  pros- 
tatic urethra.  Most  frequently  this  is  effected  by  the  upward  growth  of  that 
portion  of  the  gland  which,  since  the  days  of  Sir  Everard  Home,  has  received 
the  name  of  the  third  lobe  ;  and  it  is  astonishing  how  complete  an  occlusion 
of  the  internal  urethral  meatus  may  be  effected  by  even  a  slight  elevation 
of  this  portion  of  the -gland,  provided  that  it  is  central.  From  the  annexed 
illustrations,  taken  from  specimens  which  I  have  examined,  it  will  be  seen 
that  in  this  form  of  hypertrophy  the  prostatic  urethra  is  curved  upward,  and 
that  a  distinct  obstacle  to  micturition,  or  to  the  passage  of  an  instrument  into 


Fig.  1291. 


Fig.  1292. 


Bnlargement  of  third  lobe  of  prostate 


In  the  cases  from  which  these  cuts  are  talsen,  little  was  to  be  felt  from 
the  rectum. 


the  bladder,  is  thus  somewhat  abruptly  thrown  up.     It  will  be  noticed  that 
though  there  is  considerable  enlargement  of  the  gland,  examination  by  the 
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rectum  does  not  necessarily  aft'ord  evidence  of  the  fact,  in  this  respect  con- 
trasting with  the  cases  iUustrated  by  Figs.  1289  and  1290. 

When  the  hypertrophy  is  more  or  less  limited  to  one  or  other  of  the 

Fig.  1293. 


Enlargement  of  third  lohe  of  prostate. 


lateral  lobes,  the  line  of  the  prostatic  urethra  is  deflected  somewhat  to  the 
opposite  side,  a  point  which  is  to  be  remembered  in  the  introduction  of 
catheters.     Though,  as  a  rule,  this  form  of  hypertrophy  is  attended  with 

Fig.  1294. 


Normal  position  of  internal  urinary  meatus. 


■difficulty  in  micturition  to  whichever  side  the  urethra  is  deflected;  yet  com- 
plete obstruction  seldom  occurs,  unless  in  addition  to  lateral  hypertrophy 
there  is  a  corresponding  increase  in  the  third  lobe.  I  believe  that  in  these 
lateral  forms  of  hypertrophy  a  gum-elastic  catheter  without  a  stylet  will  be 
found  the  easiest  to  introduce. 
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In  the  last  place  I  will  mention  certain  changes  which  take  place  in  the 
position  of  the  prostatic  opening  into  the  bladder.  These  can  be  best  studied 
Uy  examining  the  aperture  from  the  vesical  aspect,  as  was  done  with  the 
specimens  which  the  following  illustrations  represent.'  Fig.  1294  represents 
the  position  of  the  normal  internal  meatus ;  Fig.  1295,  the  position  of  the 

Fig.  1295. 


Internal  meatus  in  ordinary  form  of  enlargement  of  third  lobe  of  prostate. 

opening  in  the  ordinary  form  of  enlargement  of  the  third  lobe,  where  the 
prostatic  urethra  forms  an  inclined  plane  ascending  backwards.    Fig.  1296 

Fig.  1296. 


^\  -v.^ 


Pedunculated  hypertrophy  of  third  lobe  of  prostate  ;  urethra  opening  on  either  side. 

represents  a  pedunculated  condition  of  the  hypertrophied  third  lobe,  where 
the  urethra  opens  on  either  side  of  its  base.  This  is  analogous  to  the  chan- 
nels left  for  the  passage  of  the  urine  in  the  lobulated  form  of  enlargement. 

^  I  am  indebted  to  my  colleague,  Mr.  Mitchell  Banks,  for  these  drawings,  which  are  taken 
from  specimens  in  my  collection,  and  from  rough  sketches  of  my  own. 
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In  such  a  case,  on  side  section,  the  urethra  would  still  be  found  almost  hori- 
zontal, as  in  the  normal  state.     Fig.  1297  represents  a  bisected  condition  of 

Fig.  1297. 


Bifid  hypertrophy  of  third  lobe  of  prostate. 

the  hypertrophied  third  lobe,  which  was  probably  the  result  of  constant 
catheterization.^  The  line  of  the  urethra,  as  in  the  preceding  specimen,  still 
remains  nearly  horizontal.  In  the  cases  from  which  Figs.  1296  and  1297 
are  taken,  micturition  was  not  interfered  with,  by  reason  of  the  direction  and 
relation  of  the  prostatic  urethra  being  practically  unaltered.  It  will  be 
presently  urged  that  the  conditions  which  existed  in  these  cases  are  capable 
of  artificial  production  to  a  useful  extent. 

Treatment. — Before  proceeding  to  consider  the  treatment  of  prostatic  hyper- 
trophy, the  question  naturally  arises  as  to  whether  anything  can  be  done  to 
prevent  its  occurrence.  As  the  cause  of  the  aiFection  has  not  yet  been 
thoroughly  determined,  it  is  hardly  necessary  to  say  that  there  are  no  known 
means  for  preventing  it,  and  it  is  useless,  therefore,  to  discuss  a  series  of  sur- 
mises which  have  already  occupied  sufficient  attention.  If,  as  there  is  some 
reason  to  infer,  this  change  is  I'elated  to  the  natural  function  of  the  organ, 
or  is  a  result  of  its  excessive  employment,  I  am  afraid  that,  although  we 
might  have  the  satisfaction  of  possessing  an  explanation  of  its  origin,  we 
should  still  experience  no  little  difficulty  in  preventing  its  occurrence. 

The  treatment  of  enlargement  of  the  prostate  will  be  considered  with 
reference  to  the  only  symptom  which,  as  a  rule,  leads  to  its  recognition, 
namely,  interference  with  micturition ;  for  as  long  as  this  act  continues  to  be 
painlessly  and  efficiently  performed,  no  one  is  at  all  likely  to  complain  of  it. 

As  already  noted,  the  earliest  symptoms  of  enlarged  prostate  usually  relate 
to  some  gradually  increasing  difficulty  in  urination ;  either  the  stream  is 
diminished  in  volume,  or  in  extent  of  propulsion,  or  the  act  is  too  frequently 
performed.  These  indications  point  to  a  physical  obstruction,  which  exam- 
ination shows  to  be  seated  in  the  prostate.  Occasionally  under  these  cii'cum- 
stances,  with  little  or  no  warning,  and  probably  owing  to  some  accidental 
circumstance,  such  as  exposure  to  cold  or  an  over-indulgence  in  wine,  the 

'  Harrison,  op.  cit.,  p.  18. 
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expelling  power  of  the  bladder,  long  perhaps  carried  on  with  difScnlty,  sud- 
denly breaks  down,  and  retention  of  urine  occurs.  In  this  way  a  very  large 
prostate  is  sometimes  discovered.  In  both  of  these  ways  of  manifesting 
itself,  prostatic  hypertrophy  resembles  urethral  stricture. 

On  the  earliest  manifestations  of  prostatic  obstruction,  mechanical  treat- 
ment should  be  resorted  to  with  the  same  diligence  that  is  required  in  the 
treatment  of  other  forms  of  urethral  obstruction.  If  this  be  not  done,  it  is 
only  postponing  the  day  until  the  necessity  is  greater  and  the  difficulty  more 
apparent.  .It  has  already  been  pointed  out  that  there  are  at  least  two  condi- 
tions of  the  enlarged  prostate  which  are  unattended  with  obstructed  mictu- 
rition, where  either  channels  are  formed  between  the  masses  of  the  growth, 
or  the  line  of  the  urethra  remains  unaltered.  These  conditions  may,  as  I 
have  already  said,  be  artificially  produced  to  an  extent  capable  of  being 
useful.  For  this  purpose  I  have  recently  devised'  some  specially  adapted 
bougies,  which  I  use.  They  are  of  gum  elastic,  from  two  to  four  inches 
longer  in  the  stem  than  the  ordinary  instruments,  and  have  an  expanded 
portion,  an  inch  from  the  tip,  which  is  made  to  enter  the  bladder.    If  dilata- 

Fig.  1298. 


Prostatic  dilators. 


tion  be  not  too  rapidly  proceeded  with,  no  irritation  will  be  aroused  ;  on  the 
contrary,  irritability  will  subside  by  reason  of  the  completeness  with  which 
the  bladder  is  emptied.  Where  there  is  residual  urine,  catheters  of  a  similar 
shape  may  be  substituted,  thus  allowing  any  water  to  be  drawn  otf,  whilst 
at  the  same  time  the  prostate  is  subjected  to  dilatation. 

The  above  statements  represent  briefly  my  views  with  regard  to  the 
importance  as  well  as  the  means  of  endeavoring  to  secure  an  unobstructed 
"water  way"  on  the  earliest  signs  of  an  increasing  prostate  impeding  mictu- 
rition. Without  wishing  to  give  them  undue  prominence,  I  feel  that  they 
cannot  be  passed  over  without  some  notice,  inasmuch  as  a  considerable  expe- 
rience and  its  results  have  justified  their  claim  to  consideration.  Though  the 
time  when  mechanical  interference  is  to  be  systematically  employed  may  be 
open  to  question,  there  can  be  no  doubt  about  the  necessity  for  it  when  one 
of  two  events,  hoth  frequent  in  the  history  of  these  cases,  occurs,  namely, 
either  the  bladder  incompletely  emptying  itself,  or  retention  of  urine  taking 
place.  The  former  condition  has  reference  to  the  formation  of  a  poucih 
behind  the  upgrowing  gland,  or  to  the  development  of  sacculi,  in  both  of 
which  urine  remains  in  the  bladder  after  micturition  is  apparently  completed. 
The  latter  arises  either  from  the  occlusion  of  the  orifice  of  the  urethra  by  the 
prostate,  or  from  incapacity  of  the  bladder  to  supply  the  necessary  expelling 
power.     Both  conditions  require  mechanical  relief. 

1  Op.,  cit.,  p.  21. 
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"Where  there  is  residual  urine,  the  fact  is  indicated  by  signs  of  its  decompo- 
sition. It  smells  oifensive  or  ammoniacal,  becomes  alkaline,  and  contains 
mucus  in  excess.  Its  presence  is  proved  by  obtaining  urine  with  a  catheter 
after  the  patient  thinks  that  he  has-emptied  his  bladder.  A  persistence  of 
this  condition  of  residual  urine  invariably  ends  in  the  production  of  chronic 
cystitis,  the  management  of  which  has  already  been  described. 

When  the  patient  is  thus  prevented  from  completely  emptying'  his  blad- 
der, artificial  assistance  must  be  rendered.  Sometimes  an  altered  position,, 
such  as  bending  forwards  on  the  knees,  is  found  suflicieut  for  supplementing- 
micturition.  This  may  be  tried,  but  as  a  rule  the  patient  finds  greater  com- 
fort and  convenience  from  the  use  of  a  well-devised  catheter,  which  he  is 
instructed  how  to  inti-oduce.  The  flexible-rubber  instrument  should  first  be 
tried.  Failing  these,  a  gum-elastic  catheter.  With  one  or  other  of  these 
instruments  the  patient  should  be  required  to  draw  oflt"  his  water  just  as  often 
as  he  feels  a  necessity  for  this  relief.  A  person  of  ordinary  intelligence  will 
soon  find  this  out  for  himself.  It  would  be  just  as  absurd  to  prescribe,  under 
these  circumstances,  how  frequently  the  catheter  should  be  passed,  as  it  would 
be  to  indicate  how  many  times  in  the  twenty-four  hours  a  patient  should 
make  water.  It  is  astonishing  to  notice  how  rapidly-  the  urine  often  returns 
to  its  normal  state,  and  what  comfort  the  patient,  who  may  have  been  suffering 
from  extreme  irritability  of  the  bladder,  will  derive  from  this  treatment 
alone. 

Where  sudden  retention  of  urine  occurs  in  elderly  persons,  the  cause  of  it 
will  be  at  once  suspected,  when,  on  introducing  a  catheter,  the  position  of 
the  obstruction  coincides  with  that  of  the  prostate.  To  overcome  this  obsta- 
cle and  reach  the  bladder,  it  will  generally  be  found  that  some  modification 
in  the  form  of  the  instrument  is  necessary.  As  a  rule,  a  moderate-sized,  gum- 
elastic  catheter,  three  or  four  inches  longer  than  that  required  for  retention 
arising  from  obstruction  in  other  parts  of  the  urethra,  should  be  selected. 
Reference  is  made  to  the  length  of  the  instrument,  as  surgeons  have  often 
failed  to  relieve  retention  in  pi'ostatic  cases,  not  from  making  false  passages,, 
but  from  the  catheter  being  too  short.  It  must  be  remembered  that  a  large 
prostate  maj'  add  very  considerably  to  the  length  of  urethra  to  be  traversed 
before  urine  flows.     Some  prefer  Mercier's  elbowed  catheter  (Fig.  1299),  in 

Fig.  1299. 


Mercier*s  sonde  coudie^  or  elbowed  catheter. 

which  the  end  of  the  instrument  is  bent  at  a  suitable  angle.  When  the  pros- 
tate is  reached,  assistance  may  often  be  rendered  by  the  finger  in  the  rectum 
lifting  the  end  of  the  instrument  over  the  obstruction  ;  or,  again,  the  expedi- 
ent of  passing  down  a  stiff  stylet,  bent  at  an  angle,  along  the  catheter,  is  often 
successful  in  causing  the  point  to  surmount  the  enlarged  lobe,  and  so  to  enter 
the  bladder. 

The  extent  to  which  the  bladder  may  be  distended  in  cases  of  enlarged 
prostate,  is  often  very  remarkable.  Several  quarts  of  urine  have  been  removed 
at  a  sitting,  and  the  question  as  to  whether  the  case  was  one  of  ascites  or  blad- 
der-distension, has  arisen.  There  is  a  specimen  in  the  Museum  of  the  Liver- 
pool Royal  Infirmary,  of  a  large  prostate  with  an  enormously  distended  blad- 
der, which  had  been  tapped,  as  for  ascites.  It  is  stated  in  the  catalogue  that 
twelve  quarts  of  fluid,  which  turned  out  to  be  urine,  were  removed.  It  is 
also  added  that  .the  withdrawal  of  the  fluid  was  followed  by  hemorrhage  into 
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the  bladder,  which  probabl}'  contributed  towards  a  fatal  result.  In  cases  of 
largely  distended  bladder,  in  enfeebled  persons  sutiering  from  prostatic  eidarge- 
ment,  it  is  a  point  for  consideration  whether  the  whole  of  the  urine  should 
be  removed  at  once.  Where  the  distension  is  great — for  instance,  when  the 
collection  amounts  to  several  pints — it  is  better  not  to  empty  the  bladder  sud- 
denly. The  objections  to  the  removal  of  a  large  quantity  of  urine  at  once, 
are  these  :  in  an  enfeebled  person  it  is  apt  to  be  followed  by  syncope,  or,  when 
the  pressure  is  thus  suddenly  removed  from  the  bloodvessels  of  the  parts,  by 
passive  hemorrhage  into  the  bladder.  Such  a  loss  of  blood  has  proved  fatal 
in  a  few  days.  These  eft'ects  are  similarly  observed  after  the  rapid  removal 
of  fluid  from  other  parts  of  the  body.  Syncope,  after  tapping  for  ascites,  is 
not  uncommon,  and  cases  have  been  observed  in  which  the  withdrawal  of  the 
ascitic  fluid  has  been  immediately  followed  by  fatal  hsematemesis.  Further, 
the  bladder  is  more  likely  to  regain  its  muscnlar  power  when  it  is  gradually 
emptied,  than  when  it  is  suddenly  reduced  to  a  flaccid  condition.  Hence  it 
is  a  good  rule,  in  the  case  of  a  feeble  person  who,  for  some  days,  has  been 
suffering  from  retention,  and  whose  bladder  is  considerably  distended,  to 
draw  off  the  urine  by  degrees. 

The  size  and  direction  of  the  prostatic  enlargement  sometimes  render  the 
introduction  of  the  catheter  impossible,  and  then  the  question  arises  as  to 
what  had  best  be  done.  Forced  catheterization — by  which  is  meant  driving 
the  instrument  through  the  obstruction,  and  thus  entering  the  bladder — has 
been  advocated,  but  is  a  proceeding  not  to  be  recommended.  Tapping  the 
bladder,  which  will  be  referred  to  hereafter,  is  the  proper  remedy  under  these 
circumstances. 

In  cases  of  difficult  and  frequently  needed  catheterization  arising  from  an 
enlarged  prostate,  it  is  the  practice  of  some  to  retain  an  instrument  in  the 
bladder  by  tying  it  in,  or  by  some  other  contrivance  rendering  it  self-retain- 
ing. As  a  rule,  this  is'  not  desirable,  retained  instruments  often  proving  great 
sources  of  annoyance  to  the  patient.  If,  from  the  extreme  irritability  of  the 
bladder,  it  seems  desirable  to  try  this  plan,  it  is  best  efiected  by  securing  the 
instrument  with  tapes,  and  then  affixing  a  piece  of  rubber-tubing  to  the  end, 
sufficiently  long  to  permit  the  urine  to  be  conveyed,  as  it  is  secreted,  into  a 
receptacle  b}^  the  patient's  bedside.  The  plan  of  bladder-drainage  advocated 
by  Mr.  Chiene,  to  which  reference  has  already  been  made,  will  be  found  most 
comfortable,  as  well  as  effectual.  The  annoyance  produced  by  a  retained  cath- 
eter can  be  reduced  to  a  minimum  by  the  observance  of  scrupulqus  care 
in  washing  out  the  bladder,  and  in  removing  all  extraneous  sources  of  irrita- 
tion. As  a  rule,  but  little  advantage  will  be  found  in  these  cases  from  the 
various  forms  of  self-retaining  instruments,  such  as  winged  catheters  and 
the  like. 

Incontinence' of  urine  is  a  phrase  often  made  use  of  in  connection  with  the 
set  of  symptoms  to  which  an  enlarged  prostate  gives  rise.  We  understand 
by  it,  that  the  bladder  is  full — so  full  that  it  is  actually  overflowing ;  it  is 
another  indication  for  the  use  of  the  catheter. 

In  connection  with  this  subject  it  may  be  mentioned  that  prostatic  enlarge- 
ment may,  by  inducing  certain  changes  in  the  urine,  lead  to  the  formation  of 
a  calculus,  the  symptoms  of  which  are  masked  by  those  of  the  original  dis- 
order. Further,  the  hypertrophied  gland,  by  concealing  the  stone  l)ehind  it, 
may  prevent  the  ready  detection  of  the  latter  by  the  sound.  It  is  a  good  rule 
in  all  these  cases,  when  the  opportunity  occurs,  to  examine  the  bladder  for 
stone,  and  not  forget  to  explore,  by  reversing  the  searcher,  the  depression 
which  so  frequently  exists  behind  the  enlargement. 

I  will  now  pass  on  to  notice  the  treatment  of  those  extreme  conditions  of 
prostatic  hypertrophy  in  which  the  enlargement  and  cj'stitis  combined  render 
VOL.  VI. — 25 
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the  patient's  life  most  miserable,  and  in  which  he  lives,  in  fact,  with  little 
other  occupation  than  endeavoring  to  pass  water,  or  introducing  a  catheter. 
This  consists  in  the  establishment  of  a  channel  other  than  the  urethra,  through 
which  the  urine  can  be  more  easily  voided. 

Sir  Henry  Thompson,'  a  few  years  since,  advocated  in  these  cases  puncture 
above,  or  rather  behind  the  pubis,  the  proceeding  resembling  somewhat  the 
high  operation  for  stone.  A  permanent  opening  has  thus  been  established 
with  good  results,  patients  living  comfortably,  and  passing  all  their  urine  in 
this  way,  for  considerable  periods  of  time.  [The  same  surgeon  has  more 
recently  recommended  that  an  opening  should  be  made  in  the  membranous 
portion  of  the  urethra,  and  that  a  tube  should  be  thus  introduced  from  the 
perineum.] 

In  a  case  of  large  prostate,  where  catheterism  was  attended  with  consider- 
able difficulty,  I  tapped  the  bladder  from  the  perineum  through  the  gland,'' 
the  canula  being  retained  with  the  greatest  relief  to  the  patient  for  a  period 
of  over  three  months,  when  he  was  able  to  dispense  with  it.  This  case  will 
be  again  referred  to. 

For  establishing  a  permanent  opening  in  cases  of  advanced  prostatic  ob- 
struction, puncture  by  the  rectum  is  not  to  be  recommended.  It  is  not 
adapted  for  anything  but  very  temporary  purposes. 

!N"otice  of  the  various  operative  proceedings  which  have  been  practised  for 
the  relief  of  prostatic  obstruction  cannot  be  concluded  without  a  reference  to 
certain  proposals  which  have  for  their  object  the  section  or  excision  of  the 
obstructing  part.  This  proceeding,  advocated  and  practised  by  Mercier,  has 
recently  received  some  support  from  Gouley,  in  America,  and  from  Teevan, 
in  England.  It  consists  essentially  in  the  division  or  resection  of  the  obstruct- 
ing prostate  by  means  of  what  amounts  practically  to  a  concealed  bistoury. 
I  do  not  think  that  this  operation  is  likely  ever  to  occupy  a  prominent  posi- 
tion in  this  department  of  surgery.  The  risk  of  hemorrhage,  and  the  diffi- 
culty of  dealing  with  it,  should  it  occur,  will  prevent  its  performance  except 
under  very  unusual  circumstances.  [Amussat  divides  the  obstructing  portion 
of  the  prostate  with  the  galvanic  cautery.] 

Lateral  cystotomy  has  also  been  performed  to  relieve  the  distress  to  which 
an  enlarged  prostate  may  give  rise.  Mr.  Lund,  of  Manchester,'  has  recorded 
a  case  in  illustration  of  this  practice,  which,  under  similar  circumstances, 
would  be  quite  worthy  of  imitation. 

There  are  certain  points  which  should  be  borne  in  mind  in  advising  pa- 
tients who  have  enlarging  prostates  and  probably  weakened '  bladders,  or 
rather  bladders  whose  power  is  readily  extinguishable ;  these  instructions 
may  be  briefly  sumnied  up  as  follows : — 

(1)  To  avoid  being  placed  in  circumstances  where  the  bladder  cannot  be 
emptied  at  will.  '* 

(2)  To  avoid  cheeking  perspiration  by  exposure  to  cold,  and  thus  throw- 
ing additional  work  on  the  kidneys.  In  a  variable  climate,  elderly  persons 
should,  both  in  winter  and  summer,  wear  flannel  next  to  the  skin. 

(3)  To  be  sparing  in  the  use  of  wines  or  spirits  which  exercise  a  marked 
diuretic  effect,  either  by  their  quantity  or  by  their  quality.  Those  should  be 
selected  which  promote  digestion,  without  palpably  affecting  the  urinary 
organs.  A  glass  of  hot  gin-and-water,  or  a  "potent  dose  of  sweet  spirit  of 
nitre,  will  not  do  anything  towards  removing  the  residual  urine  behind  an 
enlarged  prostate. 

1  Op.  cit.,  p.  287. 

2  British  Medical  Journal,  December  24,  1881,  and  April  8,  1882. 
'  Transactions  of  International  Medical  Congress.     London,  1881. 
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(4)  To  be  tolerably  regular  in  the  quantity  of  fluids  daily  consumed.  As 
-we  grow  older,  our  urinary  organs  become  less  capable  of  adapting  tlieraselves 
to  extreme  vai'iations  in  excretion.  Therefore  it  is  desirable  to  keep  to  that 
average  daily  consumption  of  fluids  which  experience  shows  to  be  sufficient 
and  necessary.  How  often  has  some  festive  occasion,  when  the  average 
quantity  of  fluid  daily  consumed  has  been  greatly  exceeded,  led  to  the  over- 
-distension  of  a  bladder  long  hovering  between  competency  and  incompetency. 
The  retention  thus  caused,  by  suspending  the  power  of  the  bladder,  has  been 
the  first  direct  step  in  establishing  a  permanent,  if  not  a  fatal,  condition  of 
atony  or  paralysis  of  the  organ. 

(5)  It  is  important  that  from  time  to  time  the  reaction  of  the  urine  shorn  Id 
he  noted.  When  it  becomes  permanently  alkaline,  or  is  oflensive  to  the 
smell,  both  necessity  and  comfort  indicate  the  regular  use  of  the  catheter.  If 
practicable,  the  patient  should  be  instructed  in  the  use  of  this  instrument 

(6)  Some  regularity  in  the  times  of  passing  water  should  be  inculcated. 
"We  recognize  the  importance  of  periodicity  in  securing  a  regular  and  healthy 
action  of  the  bowels,  and  though  the  conditions  are  not  precisely  analogous, 
yet  a  corresponding  advantage  will  be  derived  from  carrying  out  the  same 
principle  with  regard  to  micturition. 

The  sum  of  these  instructions  is,  that,  as  we  cannot  arrest  the  degenerative 
changes  by  which  the  prostate  becomes  an  obstacle  to  micturition,  it  is  of 
the  first  importance  that  every  means  should  be  taken  to  compensate  for  this 
by  promoting  the  muscularity  of  the  bladder,  and  by  thus  preventing  its 
being  atrophied  or  paralyzed  either  by  accident  or  improper  usage. 

Lastly,  as  to  the  power  of  medicines  in  controlling  enlargement  of  the 
prostate,  there  is  but  little  to  be  said.  Ergot  and  ergotine,  administered  by 
the  mouth  or  subcutaneously,  have  been  vaunted  as  possessing  the  power,  not 
-only  of  preventing  further  enlargement  of  the  gland,  but  of  actually  dimin- 
ishing its  size.  Dr.  Atlee'  found  considerable  advantage  from  the  use  of  ergot 
in  these  cases,  and  his  experience  has  been  to  some  extent  corroborated  by 
that  of  other  practitioners.  My  observation  is  favorable  to  the  use  of  the  drug 
in  cases  of  difficult  micturition  in  connection  with  large  prostate,  but  1  believe 
that  the  gain  comes  from  the  stimulating  effect  of  the  ergot  upon  the  mus- 
cular coat  of  the  bladder,  rather  than  from  any  diminution  which  it  causes 
in  the  size  of  the  obstructing  gland.  In  a  communication^  relating  to  the 
enucleation  of  tumors  of  the  prostate  in  connection  with  lithotomy,  I  drew, 
the  following  conclusions:  (1)  That  lateral  cystotomy  may  be  practised  in 
certain  cases  of  enlarged  prostate  which  are  attended  with  symptoms  pro- 
ducing great  distress,  with  the  view  of  exploring  and,  if  possible,  of  removing 
the  growth.  (2)  That  in  all  cases  of  cystotomy  for  calculus,  where  the  pros- 
tate is  found  to  be  enlarged,  a  careful  search  should  be  made  with  the  finger 
with  the  view  of  effecting  the  removal  of  the  growth,  should  this  be  found 
practicable.  (3)  That  in  determining  the  selection  of  lithotomy  or  lithotrity 
in  a  case  of  stone  in  the  bladder  complicated  with  enlargement  of  the  pros- 
tate, regard  should  be  had  to  the  possibility  of  removing  both  of  these 
causes  of  annoyance  by  the  same  operation, 

Atkophy  of  the  Prostate, 

Atrophy  of  the  prostate  is  a  condition  occasionally  observed.  It  has  been 
met  with  in  middle-aged  men  under  circumstances  in  which  there  were  no 

'  New  Orleans  Medical  and  Surgical  Journal,  August,  1878. 
'  Med.-Chir.  Trans.,  vol.  Ixr.  p.  43, 
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grounds  for  suspecting  that  any  change  had  taken  place  in  the  gland.  Struc- 
turally it  appears  to  consist  in  the  wasting  of  the  glandular  element,  little 
remaining  behind  but  what  is  essentially  fibrous.  In  two  instances  which  I 
have  seen,  it  occurred  in  men  who,  as  far  as  was  known,  had  never  had  any 
children,  a  circumstance  which  seems  to  indicate  that  the  condition  may  be 
due  either  to  defective  development,  or  to  changes  occurring  at  a  time  of 
life  when  the  opposite  state — that  of  hypertrophy — is  rarely  met  with.  Hence 
it  cannot  be  regarded  as  having  a  distinct  relation  to  advancing  age. 

I  have  in  my  collection  a  specimen  of  unilateral  atrophy  of  the  prostate 
taken  from  the  body  of  a  man  sixty  years  of  age :  it  is  associated  with  an 
absence  of  the  ureter  on  the  same  side,  and  with  a  rudimentary  condition  of 
the  corresponding  seminal  vesicle.  ]!fothing  further  is  known  of  the  person 
from  whose  body  this  specimen  was  removed. 

The  removal  of  the  gland,  either  entirely  or  in  part,  by  abscesses,  prostatic 
calculi,  tubercular  deposits,  and  other  conditions  implying  general  waste,  in 
which  the  prostate  seems  to  share  in  a  degree  more  than  proportionate  to  its 
size,  can  hardly  be  regarded  as  illustrations  of  atrophy  in  the  sense  now  being 
considered.  Still,  it  must  be  remembered  that  it  may  be  brought  about  in. 
these  ways. 

As  far  as  treatment  is  concerned,  there  are  no  special  indications  to  which 
reference  should  be  made.  Assuming  that  the  cause  of  sterility  on  the  part 
of  a  male  is  probably  traceable  to  an  arrested  development  of  the  prostate 
as  detected  by  rectal  examination,  it  need  hardlj'  be  added  that  the  imperfec- 
tion is  one  for  which  no  treatment  can  be  of  any  avail. 

Atrophy  of  the  normal  prostate  has  occasionally  followed  its  incision,  as 
in  the  operation  of  lithotomy  ;  whether  this  is  due  to  the  destruction  of  the 
ejaculatory  ducts,  as  a  consequence  arising  out  of  the  methods  employed  for 
the  removal  of  the  stone,  or  to  their  becoming  involved  in  the  cicatrix,  are 
points  which  cannot  at  present  be  regarded  as  determined.  Reference  has 
already  been  made  to  a  case  in  which  atrophy  of  the  enlarged  prostate  fol- 
lowed its  puncture  by  a  trocar  and  canula,  and  the  retention  in  the  bladder  of 
the  latter  for  three  months.  These  circumstances  will  be  again  referred  to  in 
connection  with  the  subject  of  tapping  the  bladder. 

Though  there  is  little  to  be  said  respecting  the  symptoms  or  treatment  of 
this  condition,  its  pathological  importance  is  not  to  be  undervalued,  on  account 
of  the  light  which  its  study  may  possibly  throw  upon  the  causation,  preven- 
tion, and  management  of  the  commoner  and  more  important  afliection — 
hypertrophy. 


Tumors  and  Cancer  of  the  Prostate.      ^ 

Like  other  portions  of  the  genito-urinary  apparatus,  the  prostate  is  liable  to 
be  the  seat  of  tumors  Avhich  may  be  classified  as  innocent  or  malignant. 
The  former  constitute  the  more  frequent  variety,  and  consist  of  a  structure 
more  or  less  identical  with  that  of  the  normal  gland.  Ordinary  hypertrophy 
of  the  prostate  has  already  been  considered,  but  it  is  further  necessary  to  point 
out  the  existence  of  certain  growths  analogous  to  hypertrophy,  which  may  be 
regarded  as  coming  more  strictly  under  the  denomination  of  tumors,  rather 
in  regard  to  certain  peculiarities  in  arrangement  than  to  structure. 

Fibromas,  prostatic  tumors,  or  adenomas  as  they  are  variously  called,  have 
recently  had  prominence  given  to  them  from  their  removal  having  been 
effected  either  by  accident  or  design  during  the  performance  of  lithotomy. 
Under  these  circumstances,  or  in  the  post-mortem  room,  they  have  been  met 
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-with  either  (1)  as  isolated  tumors  imbedded  in  the  gland  and  readily  separa- 
ble from  it,  or  (2)  as  growths  continuous  with  the  gland,  of  which  condition 
the  pedunculated  and  enlarged  third  lobe  is  an  illustration.  In  the  symptoms 
to  which  these  growths  give  rise  there  is  nothing  to  distinguish  them  from 
ordinary  prostatic  hypertrophy,  nor  can  their  treatment  be  regarded  as 
different. 

When  met  with  in  the  course  of  the  operation  of  lithotomy,  they  have 
been  variously  dealt  with.  In  a  communication  on  this  subject,'  I  have 
narrated  two  cases  of  the  kind  in  which  isolated  tumors  were  successfully 
removed  by  enucleation  with  the  fingers.  In  neither  of  these  cases  did  the 
proceeding  entail  any  serious  consequences,  the  patients  being  relieved  not 
•only  of  their  calculi  but  also  of  their  prostatic  tumors,  which  wei'e  sufficiently 
large  to  occasion  inconvenience.  Similar  cases  have  been  I'ecorded  by  the 
late  Sir  William  Ferguson,^  Mr.  Cadge,^  and  others.  When  the  tumor  is 
under  these  circumstances  found  to  be  continuous  with  the  prostate  gland,  as, 
for  instance,  when  the  third  lobe  is  enlarged  and  pendulous,  it  may  be  removed 
by  avulsion  with  the  finger ;  occasionally  it  has  been  brought  away  accident- 
ally between  the  blades  of  the  lithotomy  forceps,  without  an}'  ill  consequences 
resulting.  I  have  suggested,  in  the  communication  already  referred  to,  that 
-when,  in  the  course  of  a  lithotomy  or  a  cystotomy,  any  portion  of  the  pros- 
tate is  found  to  be  pendulous,  its  removal  by  means  of  some  simple  form  of 
•ecraseur  should  be  undertaken,  rather  than  that  it  should  be  left  to  grow  and 
possibly  obstruct  micturition. 

Malignant  Tumors. — These  are  rare,  either  as  primary  growths,  or  as  sec- 
ondary deposits  or  extensions  of  tumors  primarily  affecting  other  organs, 
such  as  the  bladder  or  penis. 

Of  the  various  forms  of  carcinoma  affecting  the  prostate,  the  encephaloid 
Tariety  is  generally  admitted  to  be  the  most  common.  Cancer  of  the  pros- 
Ig-te  has  usually  been  observed  either  in  early  life  or  after  forty  years  of  age. 
On  the  authority  of  Dr.  Picard,^  it  is  stated  that,  with  the  exception,  of  the 
-eye,  cancer,  in  children,  attacks  the  prostate  more  frequently  than  ai}y  other 
organ. 

The  precise  origin  of  the  disease  is  always  obscure,  as  death  does  not  take 
place  until  all  traces  of  normal  structure  are  lost.  Commencing  in  the  mucous 
membrane,  or  in  the  substance  of  the  gland  itself,  the  tumor  takes  the  form 
of  a  circumscribed  mass,  which  in  its  growth  may  fill,  or  even  distend,  the 
bladder.  ISTor  is  it  confined  to  the  limits  of  the  capsule,  for  the  vesiculfe  sem- 
inales,  the  rectum,  and  the  ureters,  may  all  become  involved.  Secondary 
•deposits  are  found  in  the  neighboring  glands,  a  point  which  is  of  considera- 
ble importance  in  enabling  the  surgeon  to  arrive  at  a  diagnosis.  The  con- 
sistence of  the  growth,  and  its  appearance,  vary  much,  being  determined  by 
its  duration  and"  liability  to  hemorrhage  or  disintegration.  In  a  case  which  I 
have  recorded,'  in  which  the  disease  was  believed  to  have  originated  in  the  pros- 
tate, the  bladder  was  completely  filled  with  a  brain-like  substance,  which  gave 
prominence  both  to  the  perineal  and  supra-pubic  regions.  Before  the  patient's 
■death,  large  sloughy  masses  of  the  growth,  mixed  with  bloodclots,  escaped 
freely  through  a  perineal  opening  which  circumstances  had  rendered  necessary. 
In  this  case,  enough  encephaloid  matter  was  expelled  from  the  wound  to  fill 
a  pint  vessel.  In  the  only  case  of  this  kind  which  has  come  under  my  obser- 
vation for  some  years  at  the  Liverpool  Royal  Infirmary,  the  Pathologist,  Mr. 
Paul,  reports  that  secondary  deposits  were  found  both  in  the  glands  and  in 

'  Loc.  cit.  '  Lancet,  vol.  i.  1870.  '  Trans.  Path.  Soo.  Lond.,  vol.  xiii. 

*  Traits  des  Maladies  de  la  Prostate.     Paris.  ^  Op.  clt,,  p.  351. 
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the  lungs,  and  that  histologically  the  new  growth  was  a  large-cell  spindle- 
celled  sarcoma.  The  patient  was  61  years  of  age.  The  following  is  a 
description  of  the  appearances : — 

The  prostatic  portion  of  the  urethra  and  neck  pf  the  bladder  were  entirely  surrounded 
by  a  soft,  encephaloid  new  growth,  which  formed  a  round,  elastic  swelling  as  big  as  a 
medium-sized  orange,  between  the  bladder  and  the  rectum,  and  which  had  evidently 
commenced  in  the  prostate.  The  growth  was  almost  in  a  sloughy  state,  and  so  friable 
that  it  could  be  squeezed  through  an  incision  as  easily  as  the  contents  of  a  sebaceoum 
cyst.     The  bladder  itself  was  fairly  healthy. 

In  children  these  growths  usually  advance  with  great  rapidity,  whilst  in 
adults  their  progress  may  be  slow. 

Symptoms. — As  the  disease  has  been  known  to  occur  in  a  prostate  already 
hypertrophied,  the  early  symptoms  may  be  very  obscure.  They  are,  gener- 
ally associated  with  some  impediment  tp  micturition.  As  a  rule,  the  disease 
develops  with  far  greater  rapidity  than  any  other  form  of  prostatic  growth. 
There  is  irritability  of  the  bladder,  and  often  repeated  and  considerable  hem- 
orrhages at  the  close  of  micturition.  Rectal  examination  usually  discloses 
some  prostatic  in-egularity  or  outgrowth,  very  unlike  what  is  met  with  in 
the  innocent  forms  of  enlargement.  In  addition,  some  glandular  swelling- 
may  be  detected.  When  the  tumor  assumes  a  considerable  size,  symptoms- 
resulting  from  pressure  on  the  rectum,  such  as  a  distended  colon,  may  arise. 
Under  these  circumstances  colotoray  has  been  suggested.'  As  the  disease 
advances,  the  appearance  to  which  the  term  "cancerous  cachexia"  has  been, 
applied,  becomes  marked. 

In  the  case  observed  in  my  own  practice,  to  which  I  have  referred,  on  passing  a  cath- 
eter for  the  purpose  of  exploring  the  bladder,  the  instrument  became  blocked  with  a 
brain-like  substance,  which  could  be  afterwards  squeezed  through  the  urethra  by  press- 
ure on  the  prostate  from  the  rectum.  Scirrhous  carcinoma  is  still  less  frequently 
observed  than  the  encephaloid  variety.  Of  my  own  personal  knowledge,  in  a  district 
which  furnishes  abundant  cases  of  every  form  of  cancer,  I  am  aware  of  only  three 
instances.  Two  occurred  in  my  own  practice  in  the  Liverpool  Royal  Infirmary,  the  post- 
mortem and  histological  examinations  having  been  made  by  Mr.  Rushton  Parker.  Though 
presenting  a  resemblance  to  ordinary  hypertrophy  of  the  prostate,  the  induration  of  the 
gland,  coupled  with  the  discovery  of  secondary  deposits — in  one  instance  in  the  liver,, 
and  in  the  other  in  the  lung — left  no  doubt  as  to  the  nature  of  the  disease.  The  third, 
instance  I  have  elsewhere  recorded.'' 

The  distinguishing  feature  of  scirrhus  of  the  prostate  is  its  extreme  hard- 
ness, which  is  generally  associated  with  irregularity  in  outline,  as  detected 
by  rectal  examination.  The  early  symptoms  of  the  disease  are  vaejue,  and^ 
beyond  what  may  be  revealed  by  the  finger,  are  not  distinguishable  from 
those  of  prostatic  hypertrophy. 

A  case  of  colloid  scirrhus  of  the  prostate  has  recently  been  reported  by  Mr.  S.  Boyd.* 
The  symptoms  had  extended  over  two  years.  The  prostate  was  found  infiltrated  by  a. 
new  growth,  which  extended  back  and  implicated  the  bladder,  leaving  only  the  poste- 
rior part  of  that  viscus  unaffected  ;  both  vesiculae  serainales  were  filled  with  colloid  ma- 
terial, and  the  opening  of  each  ureter  was  situated  at  the  summit  of  a  nodule  of  the 
growth.  The  microscopical  examination  showed  the  growth  to  consist  of  a  fibrous- 
stroma,  with  numerous  alveoli  ;  the  stroma  was  nowhere  so  dense  as  in  scirrhus  of  the- 
breast;  there  was  extensive  colloid  degeneration. 

In  the  treatment  of  malignant  growths  of  the  prostate,  beyond  relieving- 
the  symptoms  of  obstruction  to  micturition  which  may  arise,  there  is  nothing 

'  Lancet,  June  24,  1882.  =  Op.  cit.,  p.  3.^1. 

'  Trans.  Path.  Soo.  Lond.,  1882. 
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to  be  done  but  to  palliate  witb  anodynes,  and  sustain  with  nourishraent.  I 
am  not  aware  that  excision  of  the  prostate  has  ever  been  practised,  nor  is  it 
a  proceeding  to  be  advocated.  » 

A  case  in  which  an  attempt  was  made  to  remove  a  sarcomatous  growth  of  the  prostate 
by  perineal  incision,  is  recorded  by  Mr.  Spanton.^  The  previous  symptoms  had  been 
chiefly  those  of  obstruction  to  the  rectum  upon  which  the  growth  pressed  so  as  to  flatten 
it.  This  occasioned  distension  above,  and  an  incessant  but  ineffectual  desire  to  evacuate 
a  stool.  It  was  found  impossible  to  remove  more  of  the  tumor  tlian  that  in  contact  with 
the  rectum,  as  it  extended  behind  the  pubis.  The  proceeding  was  attended  with  con- 
siderable hemorrhage,  and  the  patient  died  on  the  following  day.  An  autopsy  showed 
that  the  tumor  so  overlapped  the  bladder,  behind  and  above  the  pubis,  as  to  conceal  it. 


Tubercle  of  the  Prostate. 

In  the  course  of  urinary  tuberculosis  the  prostate  may  become  involved, 
but  it  is  rare  to  find  the  disease  limited  to  the  gland.  In  the  more  advanced 
illustrations  of  the  aiiection,  the  deposit  is  found  in  the  kidneys,  testicles, 
and  vesiculse  seminales,  as  well  as  in  the  lungs.  The  tubercles  take  the  form 
of  small  gray  points  scattered  throughout  the  glandular  tissue ;  these  may 
coalesce,  and  ultimately  fo^-m  abscesses.  In  this  way  the  whole  of  the  pros- 
tate has,  in  some  instances,  been  converted  into  a  pultaceous  mass  of  pus  and 
tubercle,  which  may  be  discharged  either  through  the  urethra  or  through 
the  rectum. 

As  tubercle  of  the  prostate  almost  invariably  exists  in  connection  ^ith  a 
similar  deposit  in  some  other  organ,  such  as  the  kidney  or  testicle,  where  the 
diagnosis  can  be  made  with  greater  certainty,  the  occurrence  under  such 
circumstances  of  vesical  irritability  which  can  only  be  referred  to  the  neck  of 
the  bladder,  must  be  regarded  as  an  indication  that  the  prostate  is  probably 
becoming  involved.  It  is  almost  imjDossible  to  indicate  any  special  symptoms 
which  may  be  said  to  determine  the  existence  of  tubercle  at  an  early  stage. 
So  frequently  does  tuberculosis  of  the  prostate  coexist  when  the  testicle  is  simi- 
larly affected,  that  in  all  cases  of  the  latter  the  prostate  should  be  carefully 
explored  by  rectal  examination,  when  distinct  points  where  tubercular  deposit 
has  taken  place,  may  be  detected.  It  has  been  remarked  by  Fleming,^  that 
these  cases  are  usually  referable  to  protracted  gonorrhoea  occurring  in  stru- 
mous subjects,  in  whom  that  disease  is  often  very  uncertain  and  slow  in  its 
progress. 

The  treatment  of  this  affection  resolves  itself  into  the  employment  of  gene- 
ral measures  directed  towards  arresting  the  progressive  development  of  the 
tubercular  state.  These  include  the  administration  of  cod-liver  oil,  steel, 
and  a  nutritious  diet.  Tepid  sea-water  bathing  is  often  of  considerable  ser- 
vice in  this  class  of  affections.  Locally,  anodyne  applications  to  relieve  pain 
and  vesical  irritability  will  be  necessarj'. 

As  the  symptoms  sometimes  simulate  those  of  vesical  calculus,  the  intro- 
duction of  a  sound  into  the  bladder  may  be  required  for  the  purpose  of  estab- 
lishing a  diagnosis.  As  a  rule,  however,  instrumental  interference  with  the 
urethra  in  these  cases  should  be  avoided.  Tubercular  abscesses  of  the  pros- 
tate have  sometimes  opened  into  the  rectum.  Should  fluctuation  be  detected 
from  the  bowel,  it  would  be  better  to  puncture  in  this  position  rather  than 
permit  the  matter  to  burrow  in  other  directions.  In  cases  where  fluctuation 
is  not  detected  by  the  finger  in  the  rectum,  should  an  abscess  form,  it  will 

'  Lancet,  June  24,  1882. 

2  Injuries  and  Diseases  of  tlie  Genito-Urinary  Organs.     Dublin,  1877. 
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probably  discharge  spontaneously  into  the  urethra.  By  urine  finding  its  way 
into  and  being  retained  in  the  cavity  of  such  an  abscess,  further  inflammation 
and  suppuration  will  probably  be  set  up,  and  a  communication  may  be  ulti- 
mately established  between  the  urethra  and  the  rectum.  This  has  on  several 
occasions  been  noted  as  a  termination  of  tuberculous  prostatitis. 


Cysts  op  the  Prostate. 

Cysts,  varying  in  size  from  that  of  a  millet-seed  to  that  of  a  pea,  are  often 
observed  when  a  section  is  made  through  the  prostate.  It  seems  probable  that 
they  take  their  origin  in  an  obstruction  of  one  or  more  of  the  gland  ducts.  The 
contents  generally  resemble  viscid  mucus,  and  minute  calculous  particles  may 
sometimes  be  felt.  As  a  morbid  condition  little  is  known  of  these  cysts,  nor 
are  there  reasons  for  believing  that  they  ever  occasion  any  inconvenience. 
There  is  a  form  of  cyst  which  has  been  described  by  Dr.  Englisch,*  of  Vienna, 
which  appears  to  be  due  to  an  occlusion  of  the  orifice  of  the  sinus  pocularis 
in  the  prostatic  urethra,  and  an  accumulation  of  the  secretion  from  the  glands 
opening  on  its  inner  surface.  Such  cysts,  according  to  these  observations, 
have  not  only  occasioned  diificulty  in  micturition,  but  have  led  to  other 
changes,  such  as  distension  and  hypertrophy  of  the  bladder,  with  remoter 
effects,  due  to  urinary  back-pressure  on  the  kidneys.  As  Dr.  Gross^  remarks, 
"  a  knowledge  of  this  variety  of  tumor  is  not  devoid  of  practical  interest, 
since  a  part  at  least  of  the  cases  of  retention  of  urine  in  the  new-born  child 
may  Ije  traced  to  this  "cause." 


Prostatic  Calculus. 

Like  other  gland  structures,  the  prostate  is  liable  to  the  formation  of  calc.u- 
lous  concretions  which  will  require  special  consideration.  In  structure  they 
are  entirely  different  from  other  calculi  met  with  in  the  urinary  organs,  and 
appear  to  consist  of  the  natural  secretion  of  the  gland  in  an  altered  form. 
The  relation  of  the  minute  concretions  so  frequently  met  with  in  almost  all 
prostates  with  the  rarer  affection  of  prostatic  calculus,  is  well  described  in 
the  following  passage :  "  The  prostate  gland,  like  other  glands,  is  liable  to 
an  inspissation  of  its  secretion,  producing  small,  yellow,  sometimes  red,  or 
coloi'less  bodies,  scattered  throughout  the  follicular  structure.  These,  at  first, 
are  said  to  consist  of  organic  matter  which  Virchow  believes  to  be  derived 
from  a  peculiar,  insoluble  protein  substance  mixed  with  the  semen  ;  but  sooner 
or  later  these  formations  are  believed  to  irritate  the  mucous  membrane,  caus- 
ing phosphatic  depositions  which  become  encrusted  upon  the  organic  matter ; 
and  thus  the  genuine  prostatic  calculi  are  formed.''^ 

.  In  this  waj'  prostatic  calculi  take  their  origin,  their  number,  shape,  and 
size  varying  in  individual  cases.  It  will  be  readily  understood  that  the 
smaller  foi^mations  in  their  chemical  composition  almost  entirely  consist  of 
organic  matter,  whilst  in  the  larger  ones  phosphate  of  lime  largely  pre- 
dominates. 

Although  taking  their  origin  in  the  ducts  of  the  gland,  these  concretions 
may  assume  a  considerable  size  by  their  aggregation.  In  this  way  the  pros- 
tate has,  in  some  rare  instances,  been  converted  into  a  stony  mass,  the  fibi-ous 
capsule  alone  of  the  original  structure  remaining.     Amongst  these  cases  must 

1  Strieker's  Med.  Jahr.  Heft  i.  1873,  mid  Heft  ii.  1874.  2  Op.  cit.  v.  413. 

"  Poland,  Holmes's  System  of  Surgery,  vol.  iv. 
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be  mentioned  one  recorded  by  Dr.  Barker,  of  Bedford,  England,'  in  which  the 
calculus  weighed  three  ounces  and  a  half,  and  consisted  of  twenty-nine  pieces 
of  a  whitish  color,  and  porcelainous  lustre  and  hardness,  closely  soldered 
together  and  measuring  nearly  five  inches  in  length.  It  was  removed  from 
a  man  twenty-nine  years  of  age,  who  had  suffered  from  incontinence  of  urine 
from  his  fourth  year.  A  somewhat  similar  case  is  recorded  by  Mr.  Benjamin 
Gooch,  of  ITorwich.^  In  some  cases  it  has  been  observed  that  the  several 
fragments  composing  the  mass  have  been  dove-tailed  together  with  most 
remarkable  accuracy.  These  concretions  have  occasionally  made  their  escape 
from  the  prostate,  and  have  been  voided  with  the  urine. 

Symptoms. — When  small,  these  concretions  seldom  occasion  any  inconve- 
nience ;  they  have  been  frequently  found  after  death  in  large  numbers  when 
previously  there  had  been  no  reason  to  suppose  that  there  was  anything  amiss 
with  the  prostate.  On  the  other  hand,  there  can  be  no  doubt  that  their 
presence  serves  to  explain  the  existence  of  irritability  and  pain  about  the  neck 
of  the  bladder,  which  is  otherwise  unaccountable.  In  some  instances  they 
give  rise  to  symptoms  precisely  similar  to  those  occasioned  by  stone  in  the 
bladder.  Under  these  circumstances,  the  presence  of  calculi  within  the  limits 
of  the  prostate  may  be  determined  by  the  use  of  the  sound  combined  with 
digital  exploration  ifrom  the  rectum.     When  existing,  as  they  often  do,  in 

Fig.  1300. 


Poland's  case  of  prostatic  calculus. 

conjunction  with  stone  in  the  bladder,  stricture,  or  prostatic  hypertrophy, 
they  are  often  overlooked,  and  under  almost  all  circumstances  their  recogni- 
tion is  attended  with  considerable  difiiculty.  Digital  examination  of  the  pros- 
tate by  the  finger  in  the  rectum,  is  a  proceeding  which  must  not  be  overlooked 

'  Trans.  Prov.  Med.  and  Surg.  Assoc.  1847. 

2  Cases  and  Practical  Remarks  in  Surgery,  p.  57. 
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where  this  condition  is  suspected.  Gross  very  properly  lays  stress  upon  the 
circumstances  that  the  concretion  is  invariably  fixed;  that  it  is  only  to_ be 
felt  at  one  spot ;  and  that  it  does  not,  like  a  vesical  calculus,  alter  its  position 
with  the  various  movements  of  the  body. 

Treatment. — Should  troublesome  urinary  symptoms  be  distinctly  traceable 
to  the  pressure  of  a  prostatic  calculus,  means  must  be  taken  to  remove  it. 
This  can  probably  be  best  efl:eeted  by  a  median  perineal  incision ;  in  this 
way  risk  of  hemorrhage  will  be  avoided,  whilst  sufficient  room  will  be 
afforded  for  the  necessary  manipulations  with  the  finger  or  the  forceps. 

Some  very  remarkable  cases  have  been  recorded  in  which  almost  the  whole 
of  the  prostate  gland  has  been  removed  by  the  pressure  of  dumb-bell-shaped 
calculi,  situated  partly  within  the  bladder  and  partly  within  the  prostate. 
In  these  instances  the  urethra  has  remained  pervious.  This  condition  is 
well  illustrated  by  a  case  recorded  by  Mr.  Poland'  (Fig.  1300).  These  calculi, 
however,  are  not  in  their  origin  of  the  nature  of  those  now  under  considera- 
tion. Reference  is  made  to  them  for  the  purpose  of  showing  how,  in  another 
waj^,  the  place  of  the  prostate  may,  either  in  part  or  in  whole,  be  occupied  by 
material  very  different  from  that  composing  the  normal  gland. 


HEMATURIA. 

Hsematuria,  or  the  presence  of  blood  in  the  urine,  is  a  symptom  which  is 
common  to  many  affections  of  the  urinary  system.  Its  appearance  is  gener- 
ally unmistakable,  and'naturally  creates  much  apprehension  in  the  mind  of 
the  patient,  even  though  it  may  be  connected  with  some  disorder  which  is 
easily  remediable.  Occurring  as  frequently  as  it  does,,  it  is  a  symptom 
which  requires  the  fullest  consideration,  inasmuch  as  a  careful  examination 
of  the  circumstances  attending  its  appearance,  continuation,  or  cessation,  as 
well  as  the  form  in  which  it  presents  itself,  often  throws  considerable  light 
on  the  precise  nature  of  its  cause.  Like  some  other  affections — for  instance, 
irritability  of  the  bladder — it  is  as  a  symptom  that  we  must  study  it,  rather 
than  as  in  itself  constituting  a  disease.  It  is  as  well  to  remember  that  not  only 
by  its  presence  does  it  often  materially  assist  the  practitioner  in  making  a  diag- 
nosis, but  its  absence  is  frequently  a  determining  feature  in  a  doubtful  case. 
As  hsematuria  is  capable  of  being  produced  by  a  variety  of  circumstances 
acting  from  the  kidneys  downwards,  it  will  be  necessary  to  analyze  carefully 
the  several  conditions  under  which  it  presents  itself  to  our  notice. 

Blood  is  met  with  in  the  urine,  either  uniformly  tinging  it,  or  in  clots. 
When  intimately  mixed,  it  produces  various  shades  of  discoloration  of  the 
fluid,  sufiicient  in  extreme  cases  to  produce  what  is  known  as  smoky  urine,  an 
appearance  which  is  often  referred  to  as  being  characteristic.  When  the 
amount  of  blood  is  small,  it  may  only  be  detected  by  the  microscope,  a  means 
of  investigation  which  should  never  be  omitted.  Albumen  has  sometimes 
been  found  in  the  urine  and  attributed  to  some  renal  disorder,  when  its 
presence  has  been  really  due  to  blood  proceeding  from  another  source,  and 
undetected  by  the  test-tube. 

In  normal  urine  the  blood-corpuscles  are  visible,  and  retain  their  shape,  for 
several  days  ;  when  the  specific  gravity  is  low,  or  the  urine  ammoniacal,  they 
rapidly  disappear.  "  The  marks  by  which  blood-corpuscles  are  distinguished 
from  other  cells  found  in  the  urine,  are,  the  extreme  tenuity  of  their  outline, 
the  absence  of  visible  cell-contents  and  especially  of  a  nucleus,  and  their 

1  Guy's  Hosp.  Reports.    1857. 
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feeble  refractive  power.  When  the  bi-concave  form  is  preserved,  this  of 
course  is  diagnostic."' 

Heematnria  must  not  be  confounded  vs'ith  another  condition,  to  which 
the  term  htematinuria  (more  correctly  hsemoglobinuria)  has  been  applied. 
In  the  latter,  the  urine  becomes  highly  discolored  with  hsemoglobin,  but  na 
blood-corpuscles  are  to  be  detected.  "  It  is  caused  by  rapid  destruction  of 
the  blood-disks  in  the  bloodvessels,  such  as  occurs  in  that  state  which  is 
known  as  a  '  dissolved  state  of  the  blood,'  in  septic,  pyferaic,  and  putrid 
fevers,  and  in  some  extreme  cases  of  scurvy  and  purpura.  In  such  cases  hee- 
matine  is  set  free  by  the  disintegration  of  the  red  disks,  and  appears  in 
the  urine.  Vogel  found  that  inhalation  of  arseniuretted  hydrogen  produced 
an  intense  (but  temporary)  degree  of  hsematinuria."^  A  careful  examination 
of  the  urine  with  the  microscope,  immediately  after  it  has  been  passed,  will 
enable  the  practitioner  not  only  to  detect  blood,  should  it  be  present  in  any 
form  in  the  excretion,  but  to  distinguish  any  coloration  which  may  exist 
from  that  caused  by  hfemoglobin. 

In  connection  with  these  remarks  on  the  importance  of  the  use  of  the  mi- 
croscope for  detecting  blood  in  the  urine,  reference  may  be  made  to  an  excep- 
tional case  of  recurring  h?ematuria  recorded  by  Dr.  W".  Roberts,^  in  which 
chains  of  micrococci  were  in  this  way  discovered  immediately  after  the  urine 
had  been  passed.  Dr.  Roberts  concludes  his  observations  by  suggesting  that 
this  ease  may  furnish  a  key  to  others  of  a  similar  kind  in  which  the  cause  for 
the  hemorrhage  seems  inexplicable. 

Other  means  for  the  detection  of  blood  in  urine  are  the  guaiacum  test  of 
Dr.  John  Day,  of  Geelong,  and  the  spectroscopic  examination  of  the  fluid. 

The  former  depends  on  the  hEemoglobin  of  the  blood  setting  free  ozone,  which  colors 
the  precipitated  resin  of  guaiacum,  a  bright  sapphire  blue.  Plac6  a  drop  or  two  of  the 
suspected  urine  in  a  small  test-tube,  add  a  drop  of  recently  prepared  tincture  of  guaiacum 
and  a  few  drops  of  ozonic  ether,  agitate,  and  allow  the  ether  to  collect  at  the  top.  If 
blood  be  present,  the  ether  acquires  a  blue  color,  leaving  the  urine  below  colorless.  No 
saliva  must  be  mixed  with  the  urine,  and  the  patient  must  not  be  taking  a  salt  of  iodine. 
The  presence  of  much  pus  or  mucus  will  cause  the  development  of  the  reaction,  even  if 
blood  be  absent. 

For  the  spectroscope,  the  urine,  if  turbid,  should  be  filtered,  and  if  very  dark  should 
be  diluted  until  of  a  faint  red  color,  when,  being  placed  in  a  test-tube,  and  the  light  pass- 
ing through  it  being  examined  by  means  of  an  ordinary  spectroscope,  it  will  be  seen  that 
the  blue  end  of  the  spectrum  is  darkened.  Two  absorption -bands  are  visible  just  below 
Frauenhofer's  line  [),  in  the  yellow  half  of  the  green.  The  band  nearer  the  violet  end 
is  about  twice  as  broad  as  the  other.  If  any  doubt  be  entertained  as  to  the  position  or 
appearance  of  the  bands,  add  to  the  fluid  a  very  little  ammonia,  then  a  small  quantity 
of  the  double  tartrate  of  sodium  and  potassium,  and  finally  a  small  fragment  of  ferrous 
ammonium-sulphate.  Stir  the  solution,  close  the  tube,  and  examine  with  a  spectroscope  ; 
when,  in  place  of  the  two  bands,  a  single  fainter  but  broader  band,  intermediate  in  posi- 
tion between  the  two  which  it  has  replaced,  will  be  found. 

In  dealing  with  small  quantities,  the  micro-spectroscope  may  be  used  with  advantage. 

"With  respect  both  to  the  guaiacum  and  spectroscopic  tests,  it  is  to  be 
remembered  that  they  only  show  the  presence  of  the  coloring  matter  of  the 
blood,  and  not  of  the  blood-corpuscles,  and  that  consequently  they  do  not 
serve  to  distinguish  between  hasraaturia  and  hfemoglobinuria. 

The  other  form  in  which  blood  is  found  in  the  urine  is  where  it  is  clotted 
and  not  uniformly  mixed  with  the  fluid. 

Clots  in  urine  should  always  be  carefully  examined,  as  they  may  indicate 

'  Koberts,  Urinary  and  Renal  Diseases.  '  Ibid. 

'  British  Medical  Journal,  October  15,  1881. 
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by"  their  form  from  whence  the  escape  of  blood  is  taking  place.  In  reference 
to  the  importance  of  this,  Mr.  Hilton  remarks  :*  "  Swim  out  in  water  all 
clots  whose  origin  is  doubtful,  in  order  that  you  may  see  the  shape.  Over 
and  over  again  you  will  find  yourself  able  to  diagnose  the  case  by  this  simple, 
common-sense  expedient."  Blood  which  has  been  clotted  in  the  ureters  is 
sometimes  seen  in  the  form  of  worm-like  casts  of  those  tubes. 

I  will  now  proceed  to  consider,  in  their  order  from  the  kidneys  downwards, 
the  various  circumstances  which  give  rise  to  hsematuria,  and  any  special 
indications,  as  bearing  upon  diagnosis,  which  an  examination  of  the  urine 
may  furnish.  As  already  observed,  there  is  no  symptom  coimected  with  the 
diseases  of  the  urinary  organs,  which,  in  its  thorough  investigation  by  all 
the  means  at  our  disposal,  is  more  likely  to  furnish  a  clue  to  diagnosis  than 
that  now  under  consideration. 

Kidney. — Hemorrhage  from  the  kidney  may  proceed  either  from  the 
secreting  portion  of  the  gland,  from  the  pelvis,  or  from  the  ureter.  It  may 
be  caused  by  a  variety  of  circumstances,  including  injuries  of  all  kinds 
applied  to  the  back  or  loins,  the  presence  of  calculi,  the  deposition  of  tubercle 
or  cancer,  and  still  more  rarely  parasitic  affections,  as  in  the  endemic 
hsematuria  met  with  at  the  Cape  of  Good  Hope,  in  Egypt,  and  elsewhere. 
Further,  hsematuria  of  renal  origin  is  frequently' met  with  as  a  symptom  of 
other  diseases  which  do  not  come  within  the  scope  of  a  surgical  treatise. 
Amongst  these  may  be  mentioned  Bright's  disease,  certain  eruptive  fevers, 
scurvy,  purpura,  and  other  causes  of  renal  congestion.  Where  the  hemor- 
rhage proceeds  from  the  secreting  portion  of  the  gland,  it  is  generally  found 
uniformly  mixed  with  the  urine,  giving  it  a  smoky  appearance.  When  in 
addition  blood=casts  are  discovered  by  the  microscope,  a  diagnostic  symp- 
tom of  great  value  in  indicating  the  precise  nature  of  the  lesion  is  afforded. 
J31ood-casts  in  the  urine  have  been  frequently  found  following  injuries  to  the 
back,  where  there  were  reasons  for  believing  that  the  kidney  had  been 
ruptured.  In  wounds  of  the  kidney  hsematuria  is  generally  found  to  be  a 
■constant  symptom.  In  ten  cases  described  by  Dr.  Gustav  Simon,^  it  invaria- 
bly occurred,  and  in  several  in  very  considerable  quantities. 

A  hsematuria  for  which  the  kidney  is  responsible  may  sometimes  be  trace- 
able to  the  existence  of  a  stricture  of  the  urethra.  I  have  seen  it  occur  undei 
these  circumstances,  and  completely  disappear  on  the  removal  of  the  urethral 
obstruction.  I  need  hardly  remark  that  in  this  category  I  do  not  include 
those  cases  of  hsematuria  which  are  due  to  the  escape  of  blood  from  the 
urethra  as  a  consequence  of  either  congestion  or  ulceration  behind  the  stric- 
ture, or  of  the  use  of  instruments.  The  cases  to  which  I  here  refer  are,  ] 
believe,  the  result  of  back  pressure  on  the  kidney,  and  are  remediable  bj 
mechanical  treatment. 

Persons  who  are  liable  to  attacks  of  oxaluria,  sometimes  suffer  from  slight 
hsematuria  due  to  the  mechanical  action  of  the  crystals  in  their  passage  along 
the  renal  tubules.  In  this  way,  as  Vandyke  Carter'  has  pointed  out,  a  nucleus 
is  furnished  for  the  formation  of  a  mulberry  calculus  by  the  concurrence  ir 
the  kidney  of  a  colloid  and  crystals.  Many  cases  of  persistent  renal  hsema- 
turia have  been  explained  and  remedied  through  the  discovery  of  these 
crystals  in  the  urine. 

Bladder. — Hemorrhage  from  the  bladder  is  frequently  found  attending  th( 
presence  of  calculi  and  various  vesical  growths;  of  the  latter,  the  villous  tumoi 
or  papilloma  is  probably  the  most  frequent.  Where  blood  proceeds  from  sucl 
a  tumor,  it  is  generally  discharged  in  large  quantities,  more  or  less  clotted,  anc 

1  Guy's  Hospital  Reports,  1868.  2  Die  Chirurgie  der  Nieren.     1876. 

3  Op.  eit.,  p.  39. 
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often  in  a  pure  stream  at  the  conclusion  of  micturition.  Hemorrhage,  when  it 
proceeds  from  the  bladder,  is  almost  invariably  attended  with  considerable 
irritability  as  far  as  micturition  is  concerned,  a  circumstance  which  is  toler- 
ably sure  to  lead  to  an  exploration  for  stone  being  made.  Such  an  explor- 
ation, when  made  carefully  and  at  the  same  time  thoroughly,  is  justifiable  as 
often  furnishing  not  only  negative  evidence,  but  positive  information  as  to  the 
cause  on  which  the  hemorrhage  depends.  It  is  hardly  necessary  to  add  that 
a  single  exploration  ought  to  suffice,  for,  however  valuable  the  information 
which  the  sound  is  capable  of  aflbrding,  it  is  not  invariably  obtained  without 
some  cost.  Hence  this  examination  should  not  be  too  hastily  made,  and  every 
precaution  should  be  taken  to  prevent  any  ill  consequences  arising  therefrom. 
When  a  patient  is  sufieriug  from  hsematuria,  the  result  of  a  villous  growth, 
an  ulcerating  tumor,  or  a  tubercular  deposit,  not  only  can  the  absence  of  a 
stone  be  ascertained,  but  often  the  growth,  or  a  ragged  surface,  can  be  distinctly 
felt.  When  a  villous  growth  has  been  the  cause,  a  portion  has  sometimes 
been  brought  away  in  the  eye  of  the  catheter  used  for  the  purpose  of  sound- 
ing, or  has  been  subsequently  passed  with  the  urine. 

Where  hemorrhage  is  due  to  any  of  the  causes  last  mentioned,  the  ex- 
amination is  almost  invariably  followed  by  a  considerable  increase  in  the 
quantity  of  blood  discharged  ;  for  this,  both  patient  and  practitioner  should 
alike  be  prepared,  and  every  care  should  be  taken,  by  rest  and  the  application 
of  cold  to  the  region  of  the  bladder,  to  moderate  the  hemorrhage. 

Direct  exploration  of  the  bladder  with  the  iinger  has  been  practised  in 
cases  in  which  there  have  been  reasons  for  believing  that  the  hemorrhage 
has  proceeded  from  some  undiscovered,  abnormal  condition  of  the  viscus.  In 
the  female,  this  can  be  readily  done  by  rapid  dilatation  of  the  urethra.  In  the 
male,  such  an  exploration  may  be  made  by  opening  the  membranous  urethra 
in  the  median  line.  In  the  normal  condition  of  the  parts  the  interior  of  the 
bladder  can  in  this  way  be  reached,  and  the  examination  may  be  aided  by 
bimanual  manipulation,  as  practised  by  Volkmann.  Sir  Henry  Thompson^ 
nas  recently  reported  some  cases  illustrative  of  this  method  of  exiamination, 
where  hsematuria,  having  probably  a  vesical  origin,  was  a  prominent  symp- 
tom. 

Vesical  hemorrhage  is  sometimes  met  with  in  cases  of  enlarged  prostate 
where  there  has  been  very  great  distension.  If,  in  such  a  case,  the  whole  of 
the  urine  be  at  once  drawn  off  and  pressure  suddenly  removed,  passive  hem- 
orrhage is  apt  to  occur.  In  this  way  the  bladder  may  become  filled  with 
clot,  which  not  only  causes  great  distress  to  the  patient,  but  is  exceedingly 
difficult  to  remove.  To  guard  against  this  it  is  better  to  withdraw  the  urine 
gradually,  and  thus  permit  the  distended  organ  somewhat  to  recover  its  tone 
before  rendering  it  fiaccid. 

Urethra. — Hemorrhage  from  the  ui-ethra  is  most  frequently  due  to  an  acute 
gonorrhoea.  It  has  been  known  to  follow  the  forcible  straightening  of  the 
penis  of  a  person  suffering  from  chordee.  In  young  male  children,  it  has  been 
occasioned  by  the  impaction  of  a  calculus  in  the  canal.  Ulceration  within 
the  meatus  of  the  urethra,  most  commonly  of  a  syphilitic  nature,  may  also 
give  rise  to  this  symptom.  When  hsematuria  has  its  source  in  the  urethra, 
not  only  does  the  blood  escape  as  an  independent  flow  during  micturition, 
but  also  at  intervals  apart  from  that  act.  In  connection  with  the  subject  of 
hffimaturia,  it  should  be  remarked  that  its  association  with  injuries  of  the 
pelvis  or  of  the  perineum  should  lead  to  a  most  careful  investigation  with  the 
catheter  of  the  bladder  and  urethra.     Fractured  pelvis  and  ruptured  urethra 

*  On  Digital  Exploration  of  the  Bladder  through.  Incision  of  i  the  Urethra  from  the  Perineum. 
Lancet,  May  6,  1882  ;   On  Tumors  of  the  Bladder,  etc.     London,  1884. 
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may  both  give  rise  to  this  symptom.  If  the  cause  of  the  heematuria  be  not 
at  once  referred  to  its  proper  source,  and  means  taken  to  prevent  extrava- 
sation of  urine,  the  most  serious,  if  not  fatal,  results  may  ensue. 

In  connection  with  injuries  to  the  kidneys  giving  rise  to  hsematuria,  the 
question  may  suggest  itself  whether  the  whole  of  the  albumen  contained  in 
the  urine  under  such  circumstances  is  thus  accounted  for. 

Such  a  case  came  under  my  notice  in  conjunction  with  my  colleague,  Mr.  Mitchell 
Banks.  Here  the  patient,  after  an  injury  to  the  back,  was  subject  at  varying  intervals 
to  attacks  of  hsematuria.  After  an  interval  of  some  months  it  was  observed  that,  though 
evidences  of  blood  in  the  urine  were  seldom  wanting  on  microscopic  examination,  yet  the 
quantity  of  albumen,  as  compared  with  red  blood-corpuscles,  was  so  great,  except  at  the 
times  when  a  paroxysm  of  hemorrhage  was  taking  place,  as  to  lead  to  the  inference  that 
structural  changes,  such  as  are  observed  in  certain  forms  of  Bright's  disease,  had  also 
been  brought  about. 

The  relative  quantities  of  the  constituents  of  the  blood,  as  far  as  they  can 
be  determined  by  actual  examination,  is  a  point  of  some  importance  in  the 
investigation  of  certain  cases  of  haematuria. 

Some  curious  forms  of  vicarious  hsematuria  have  been  described.  Roberts' 
mentions  a  case  in  which  it  alternated  with  epistaxis  and  intracranial  hemor- 
rhage. There  are  other  instances  in  which  hsematuria  has  supplemented  a 
hemorrhoidal  flux,  and  other  examples  are  recorded  in  which  the  menstrual 
flow  has  been  diverted  to  the  urinary  organs,  and  has  taken  the  form  of  a 
periodical  hasmaturia.  Lastly,  it  must  be  remembered  that  there  are  certain 
drugs,  such  as  cantharides  and  some  of  the  terebinthinates,  which  by  pro- 
voking congestion  of  the  kidneys  are  capable  of  occasioning  hsematuria. 

Treatment. — The  treatment  of  hsematuria  can  only  be  here  referred  to  in 
general  terms,  as  it  is  a  symptom  rather  than  a  disease.  I  shall  therefore 
not  do  more  than  endeavor  to  indicate  the  principles  which  experience  has 
shown  to  be  serviceable  in  restraining  it. 

When  blood  proceeds  from  the  kidney,  the  means  employed  to  arrest  it  are 
local  and  general.  In  the  congestive  forms  of  hsematuria,  dry  cupping  over 
the  loins  is  often  of  value,  whilst  after  injuries,  and  in  passive  congestion, 
much  reliance  may  be  placed  in  the  application  of  cold  in  the  form  of  ice- 
bags  or  bladders  over  the  part.  Of  the  internal  hsemostatics,  mention  should 
be  made  of  the  acetate  of  lead,  alum,  ergot  of  rye,  turpentine,  and  matico. 
Acetate  of  lead,  in  combination  with  opium,  was  a  favorite  remedy  of  the 
late  Dr.  Golding  Bird.  Eest  in  the  recumbent  position  will  of  course  be 
enjoined.  "Where  the  hemorrhage  from  the  kidney  has  been  probably  of  a  pas- 
sive nature,  I  have  more  than  once  seen  immediate  benefit  follow  the  placino- 
of  the  patient  in  a  horizontal  position,  but  more  or  less  lying  on  the  belly. 
Some  of  the  hemorrhages  connected  with  the  kidney  are  undoubtedly  the 
result  of  hsemostatic  pressure,  and  may  be  favorably  influenced  by  position. 
In  prescribing  a  diet  for  a  patient  sufi'ering  from  this  form  of  bleeding,  I  have 
often  found  alum-whey,  administered  ad  libitum,  both  pleasant  and  ser- 
viceable. 

Hemorrhages  from  the  bladder  are  associated  with  causes  which  may  or 
may  not  admit  of  removal.  When  due  to  the  presence  of  a  stone,  its  re- 
moval is  an  obvious  expedient.  When  due  to  tumors  or  ulceration,  such 
a  course  is  less  obvious,  though  the  cause  may  have  been  determined  by  dig- 
ital exploration  of  the  viscus,  as  already  referred  to.  •  More  precise  means  of 
diagnosis  would,  no  doubt,  bring  many  more  of  these  conditions  within  the 
grasp  of  surgery.    The  most  hemorrhagic  tumor  of  the  bladder— I  refer  to 

'  Op.  oit.,  p.  135. 


RETENTION   AND   INCONTINENCE   OE   URINE,    ETC.  399 

the  papilloma  or  villous  growth — is  probably  fatal  only  by  reason  of  the  bleed- 
ing which  it  occasions,  and  not  through  any  other  character  of  malignancy. 
When  hemorrhage  from  the  bladder  proceeds  from  causes  beyond  the  reach  of 
operative  surgery,  reliance  must  chiefly  be  placed  on  the  styptics  already  men- 
tioned. Cold  externally,  in  the  form  of  ice-bags,  is  often  of  service.  I  have 
sometimes  found,  in  hemorrhage  proceeding  from  malignant  and  tubercular 
ulceration,  great  benefit  from  irrigating  the  bladder  with  hot  water — water 
at  a  temperature  of  105°  Fahr.,  gradually  raised  to  120°.  The  value  of  hot 
water  in  blanching  tissues,  and  thus  restraining  the  hemorrhage,  is  not  sufli- 
ciently  recognized  in  this  class  of  affections.  When  employed  with  a  suita- 
ble^ apparatus,  and  a  gentle  hand,  it  is  capable  of  affording  much  relief,  not 
only  by  arresting  this  symptom,  but  by  controlling  the  cystitis  which  so  fre- 
quently accompanies  it.  Reference  has  already  been  made  to  the  best  method 
of  dealing  with  blood  clotted  in  the  bladder,  when  it  occasions  symptoms 
demanding  its  removal. 

Hemorrhage  from  the  urethra,  when  constituting  hsematuria,  hardly 
requires  any  special  reference,  as  it  is  as  a  rule  easily  detected,  and  readily 
remedied  by  some  modification  in  the  treatment  appropriate  to  the  condition 
which  gives  rise  to  it.  The  injection  of  a  little  iced  water  up  the  urethra, 
and  the  suspension  of  other  local  treatment,  are  in  the  great  majority  of 
instances  quite  sufficient  to  cause  the  hemorrhage  to  cease.  When  it  occurs 
in  gonorrhoea,  it  is,  as  a  rule,  traceable  to  the  extreme  anxiety  evinced  by 
the  patient  to  get  rid  of  this  affection  by  the  too  frequent  use  of  an  injection. 


Retention  and  Incontinence  of  Urine;  Paralysis  and  Atony; 
Spasm  and  Neuralgia  oe  the  Bladder. 

Retention  and  incontinence  are  conditions  which  may  coexist  and  be 
dependent  upon  one  cause.  A  patient,  for  reasons  pi'csently  to  be  mentioned, 
may  be  physically  incapable  of  expelling  the  urine  which  has  collected  in  his 
bladder ;  eventually  an  overfiow  takes  place,  and  thus  incontinence  becomes 
substituted  for  the  previous  inability  to  micturate.  Hence  incontinence,  or 
the  dribbling  away  of  urine  in  the  adult,  almost  invariably  means  that  the 
bladder  is  so  full  that  it  is  actually  overflowing.  In  the  child,  incontinence 
may  have  a  very  different  signification. 

Retention  of  urine  is,  as  a  rule,  readily  recognized.  It  is  often  the  term- 
ination of  gradually  increasing  difficulty  in  micturition,  and  is  at  once  obvi- 
ous both  to  the  patient  and  the  practitioner.  In  other  instances  it  is  less 
apparent,  especially  in  the  case  of  individuals  who,  by  reason  of  an  enlarging 
prostate,  have  long  been  unable  completely  to  empty  the  bladder.  Here  it 
may  not  be  discovered  until  incontinence  or  overflow  actually  occurs.  In 
other  cases  the  retention  is  sudden  and  abrupt,  and  appears  to  have  been  pre- 
ceded by  no  symptoms  of  significance.  Retention  of  urine  may  be  overlooked 
in  certain  conditions  in  which  the  patient  is  incapable  of  giving  expression  to 
his  sensations ;  hence  in  persons  who  have  been  suddenly  rendered  insensible 
by  injuries  or  by  disease,  as  in  apoplexy  and  sometimes  in  the  insane,  reten- 
tion may  remain  unobserved,  and  eonsiderable  damage  may  be  occasioned 
thereby. 

In  addition  to  the  sensations  of  the  patient,  coupled  with  the  fact  that 
urine  has  not  been  passed  for  a  certain  period  of  time,  retention  is  indicated 
by  a  more  or  less  distended  condition  of  the  bladder.  This  presents  itself  as 
a  globular,  or  rather  egg-shaped,  tumor  immediately  above  the  pubis,  some- 
times extending  up  to  the  level  of  the  umbilicus.     It  may  be  here  remarked 
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that  the  necessity  for  the  use  of  the  catheter  must  not  be  judged  of  by  the  siz 
which  the  bladder  has  attained.  If  one  man  is  so  insensitive  as  to  require  relie 
by  the  catheter  only  when  the  fundus  of  his  bladder  reaches  to  the  umbilicus 
w^e  must  not  infer  that  another  needs  it  less,  because  this  line  has  not  ye1 
in  his  case,  been  reached.  Powers  of  endurance  in  this  respect  are  ver 
diflerent.  The  patient  with  a  small,  contracted  bladder,  from  long-standin, 
stricture,  suffers  all  the  horrors  of  retention  long  before  the  indicated  limi 
has  been  reached.  The  amount  of  distension  has,  in  some  instances,  bee 
very  remarkable,  so  as  even  to  have  suggested  to  the  practitioner  that  som 
error  in  diagnosis  had  been  made.  A  case  is  recorded  by  Dr.  Murchison 
in  which  an  abdominal  enlargement  in  the  male,  believed  to  be  a  hydati( 
tumor  of  the  liver,  turned  out  to  be  a  distended  bladder,  holding  twentj; 
four  pints  of  urine.  Another  case  is  narrated  by  Jaccoud,^  in  which  a  tumo 
occupying  the  hypogastric  and  umbilical  regions  in  a  young  woman,  wa 
at  first  thought  to  be  an  ovarian  cyst.  Other  instances  are  to  be  foun( 
in  which  a  distended  bladder  has  been  mistaken  for  pregnancy.  Illustration 
such  as  these  do  not,  as  a  rule,  indicate  that  there  is  any  real  difficulty  ii 
making  a  diagnosis  between  a  tumor  and  a  distended  bladder,  but  rather  th' 
caution  which  is  necessary  in  accepting  the  statements  of  persons  as  to  thei 
ability  to  micturate,  and  as  to  the  completeness  of  the  act.  Because  a  patien 
passes  water,  we  are  not,  therefore,  justified  in  assuming  that  he  can  empt; 
his  bladder. 

When  the  retention  is  extreme  and  the  prostate  is  not  large,  the  distendec 
bladder  can  generally  be  felt  from  the'  rectum ;  fluctuation  may  also  b^ 
detected  here  by  palpating  above  the  pubis.  In  very  corpulent  persons,  i 
may  be  almost  impossible  to  determine  the  precise  condition  of  the  bladder 
when  retention  is  suspected,  by  abdominal  examination ;  hence,  in,  cases  o 
doubt,  the  catheter  should  be  passed. 

As  already  observed,  retention  of  urine  may,  by  reason  of  an  overflow  o 
incontinence  being  induced,  be  prevented  from  doing  serious  mischief;  it  i 
remarkable  in  some  cases  how  long  such  a  condition  may  continue.  Wher 
ulceration  of  the  bladder  exists,  or  the  urethra  is  dilated,  or  weakened 
behind  a  stricture,  the  patient  is  exposed  to  the  danger  of  a  sudden  ruptur 
taking  place,  and  of  extravasation  of  urine  occurring.  In  some  of  the  case 
recorded  as  spontaneous  rupture  of  the  bladder  from  retention,  this  acciden 
had  probably  been  preceded  by  ulceration. 

Suppression  of  urine  is  not  to  be  mistaken  for  retention ;  in  the  formei 
we  have  an  empty  bladder  and  no  urine,  by  reason  of  the  kidneys  failing  ti 
excrete. 

Retention  of  urine  may  be  due  to  a  variety  of  causes,  which  may  b 
included  under  four  headings:  (1)  causes  indirectly  connected  with  th 
urinary  organs,  (2)  structural  changes  in  the  bladder  or  the  presence  withii 
it  of  abnormal  contents,  (3)  causes  originating  in  the  prostate,  (4)  urethra 
obstruction.     These  conditions  will  require  special  consideration. 

(1)  Amongst  the  causes  of  retention  indirectly  connected  with  the  urinar 
apparatus,  we  must  include  injuries  by  which  their  innervation  is  more  o 
l§ss  destroyed,  or  their  muscular  mechanism  interfered  with.  Injuries  to  th 
spine  or  cord — such  as  fracture,  dislocation,  or  concussion — are  frequently  fo] 
lowed  by  temporary  or  permanent  retention  of  urine,  due  to  the  injury  of  th 
nerves  or  spinal  centres  by  which  paralysis  is  induced.  Concussion  of  th 
spine  rarely  occasions  more  than  very  temporary  retention,  although  cor 
siderable  weakness  of  the  bladder,  in  relation  to  its  command  over  the  urine 
may  remain  for  some  time.     Paralysis  of  the  bladder,  retention,  and  subse 
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qiient  incontinence  of  urine,  almost  invariably  attend  fracture  or  dislocation 
in  any  part  of  the  spinal  column.  As  a  rule,  chronic  cystitis  rapidl}'  super- 
venes on  the  retention,  and  phosphates  are  deposited  in  abundance,  sufficient, 
in  some  cases,  to  form  stone.  Under  these  circumstances  the  disease  is  rarely 
completely  recovered  from  ;  if  the  injury  be  not  safficiently  high  up  to  occa- 
sion speedy  death,  the  future  comfort  of  the  patient  will,  in  a  great  measure, 
depend  on  the  care  displayed  in  the  management  of  his  bladder-affection. 

There  are  other  changes  occurring  in  the  cerebro-spinal  centres,  which  may 
ultimately  cause  the  bladder  to  fail  in  discharging  its  contents.  In  these  the 
process  is  a  gradually  increasing  one,  but  the  ultimate  results,  as  far  as  this 
viscus  is  concerned — the  rendering  of  the  urine  alkaline,  the  production  of 
phosphates,  and  the  deposition  of  ropy  mucus  in  excess — are  similar  to  those 
observed  after  injuries  to  the  spine.  Retention  of  urine  frequently  occurs 
in  the  course  of  fevers,  such  as  typhus,  where  the  functions  of  the  nerve-cen- 
tres are  more  or  less  in  abeyance.  Reflex  irritation,  as,  for  instance,  that 
occasioned  by  the  ligature  of  hferaorrhoids,  sometimes  leads  to  retention.  It 
will  not  be  necessary  to  further  illustrate  causes  of  retention  other  than  those 
in  which  the  urinary  oi'gans  are  immediately  concerned.  Under  this  heading, 
however,  it  should  be  mentioned  that  injuries  to  the  abdomen,  in  which  the 
muscles  only  are  involved,  sometimes  require  the  use  of  the  catheter,  the  blad- 
der being  rendered  unable  to  expel  its  contents  by  reason  of  the  pain  which 
is  produced  on  the  patient's  attempting  to  make  expulsive  efforts.  Similarly, 
I  have  seen  the  same  thing  happen  in  a  case  of  extravasation  of  urine  largely 
occupying  the  abdominal  parietes,  where  muscles,  cellular  tissue,  and  sldn, 
were  all  involved  in  the  sloughing  and  suppuration  which  ensued. 

(2)  Retention  due  to  changes  in  the  wall  of  the  bladder  by  which  it  is 
rendered  structurally  incapable  of  performing  its  function,  will  be  hereafter 
considered  in  speaking  of  vesical  atony.  The  other  causes  of  retention  which 
depend  on  changes  in  the  walls  or  contents  of  the  bladder,  include  growths 
and  calculi.  The  latter,  by  occasionally  becoming  impacted  in  the  orifice  of 
the  urethra,  may  cause  retention ;  a  sudden  stoppage  in  the  stream  of  urine 
has  often  been  noted  as  a  symptom  of  stone. 

(3)  The  most  frequent  cause  of  retention  of  urine  is  hypertrophy  of  the 
prostate  gland.  Reference  has  already  been  made  to  the  precise  changes 
which  take  place  in  the  prostatic  urethra  as  a  consequence  of  this  hyper- 
trophy, whereby  micturition  is  obstructed.  "When  retention  of  urine  occurs 
in  males  of  advancing  age,  it  is  almost  invariably  due  to  this  cause,  a  circum- 
stance which  must  be  borne  in  mind  both  in  the  selection  of  a  catheter  and 
in  the  manner  of  its  introduction.  Certain  inflammatory  changes  in  the 
prostate  are  sometimes  the  cause  of  retention.  Of  these,  mention  may  be 
made  of  the  follicular  form  of  prostatitis,  which  is  not  uncommonly  seen  as 
a  consequence  of  gonorrhoeal  urethritis.  Such  a  retention  may  require  the  use 
of  the  catheter  for  its  relief,  and  often  this  proceeding  not  only  discloses  the 
cause  of  the  impediment,  but  removes  it,  by  leading  to  the  discharge  of  pus 
into  the  prostatic  urethra,  with  immediate  and  permanent  I'emoval  of  the 
retention. 

(4)  An  obstructed  urethra  may  occasion  retention  in  various  ways.  In 
young  children  it  is  most  frequently  due  to  the  impaction  of  a  calculus;  if 
this  be  overlooked  and  not  removed  by  incision,  extravasation  of  urine  may 
occur,  and  the  calculus  may  make  its  escape  by  sloughing,  as  I  have  seen, 
into  either  perineum  or  scrotum.  More  rarely,  retention  in  the  infant  is  caused 
by  the  almost  complete  occlusion  of  the  preputial  orifice.  In  the  adult, 
either  a  gonorrhceal  or  a  traumatic  stricture  is  the  more  frequent  cause  of 
retention.  It  not  unfrequently  happens  that  a  complete  stoppage  to  the 
discharge  of  urine  suddenly  takes  place  in  a  person  who  is  suffering  from 
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stricture,  and  it  generally  happens  in  the  following  way.  Every  person  who 
suffers  from  stricture  finds  out  by  experience  the  maximum  quantity  of  urine 
over  which  he  can  successfully  exercise  expulsive  power ;  and  as  long  as  this 
quantity  is  not  exceeded,  the  ability  to  expel  the  urine  remains,  although  the 
stream  may  be  exceedingly  small  or  may  even  issue  in  drops.  Should  urine, 
however,  from  any  cause,  be  allowed  to  collect  in  the  bladder  beyond  the  accus- 
toined  limit,  the  propulsive  apparatus  becomes  disarranged  by  being  called 
upon  to  do  unaccustomed  work,  and  irregular,  spasmodic  efforts  take  the 
place  of  that  combined  muscular  action,  which  is  necessary  in  the  case  of  a 
person  who,  at  the  best  of  times,  voids  his  urine  under  difficulties.  This  con- 
sideration is  offered  as  explaining  how  retention  may  be  regarded  as  an  acci- 
dent occurring  in  the  course  of  a  case  of  stricture,  and  how  it  is  that  spasm 
becomes  superadded  to  permanent  urethral  obstruction. 

Urethral  spasm,  independent  of  any  organic  change  in  the  walls  of  the 
canal,  is  quite  capable  of  occasioning  retention  of  urine.  Instances  of  this 
form  of  retention  are  most  frequently  seen  in  young  men  who,  when  suffering 
from  gonori'hoea,  have  indulged  freely  in  intoxicating  liquors,  or  have  exposed 
themselves  to  cold,  as  by  lying  or  sitting  on  the  grass  or  upon  a  damp  seat. 
Spasm  is  thus  excited  in  the  muscles  surrounding  the  membranous  portion 
of  the  urethra  ;  a  condition  not  unlike  that  which  we  speak  of  as  cramp,  is 
aroused;  the  mechanism  connected  with  micturition  is  disorganized;  and  thus 
the  bladder  is  rendered  incapable  of  voiding  its  contents.  A  predisposing  cause 
to  this  variety  of  retention  is  a  highly  acid  condition  of  the  urine.  Similarly, 
I  have  seen  the  same  effect  produced  in  the  gouty  by  the  passing  of  urine 
highly  charged  with  crystals  of  uric  acid,  of  a  shape  such  as  to  irritate  the 
mucous  membrane  and  produce  spasm  of  the  muscular  walls  of  the  canals 
along  which  they  have  to  pass.  Hence,  in  all  cases  of  this  kind,  it  is  important 
to  free  the  urine  from  all  probable  causes  of  irritation.  Retention  may  be 
caused  by  infiammation  and  suppuration  around  the  urethra;  these  effects  are 
most  frequently  seen  in  cases  of  acute  gonorrhoea,  and  are  often  traceable  to 
the  use  of  irritating  or  too  potent  injections,  or  to  the  employment  of  bougies 
or  other  such  like  instruments  during  the  acute  stage  of  the  disorder. 

Amongst  the  rarer  causes  of  retention  may  be  mentioned  the  pressure  of  a 
displaced  kidney.  Dr.  Gouley^  has  illustrated  this  by  a  case  in  which  com- 
pression was  exercised  on  the  ureter  (there  being  only  a  single  kidney),  partly 
by  the  kidney  and  partly  by  the  bladder.  After  death  the  pelvis  of  the  kidney 
was  found  et2ormously  dilated  and  filled  with  urine,  and  encroaching  upon  the 
space  behind  the  bladder. 

Hysteria  sometimes  takes  the  form  of  retention  of  urine ;  numerous 
instances  are  recorded  of  deception  with  reference  to  this  symptom,  evidently 
prompted  by  the  mental  condition  which  in  a  large  measure  constitutes  this 
peculiar  neurotic  disorder.     It  is  sufficient  to  mention  them.. 

Treatment. — When  the  bladder  is  incapable  of  being  emptied  spontaneously, 
it  must  be  relieved  artificially  of  the  urine  which  it  contains.  Though  the 
condition  of  the  urine  is  frequently  sufficient  to  convert  impeded  micturition 
into  complete  retention,  the  circumstances  are  exceedingly  exceptional,  under 
which  treatment  other  than  that  of  catheterization  should  be  employed. 
After  retention  has  once  been  relieved  by  the  introduction  of  an  instrument 
into  the  bladder,  medical  treatment  may  prevent  the  recurrence  of  such  an 
emergency.  It  has  been  remarked  by  Sir  James  Paget,  that "  one  of  the  best 
things  about  strictures  to  be  learnt  in  the  out-patient  room,  is  the  value  of 
medical  treatment,  and  of  rules  of  living,  in  alleviating  the  occasional  urgen- 
cies of  the  disease,  and  in  enabling  the  patient  to  live  in  comfort  and  without 
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«atheters."'  In  some  cases,  when  the  symptoms  of  retention  are  not  pressing, 
and  when  the  history  of  the  case  warrants  the  assumption  that  the  impedi- 
ment depends  upon  some  temporary  occlusion  of  the  urethra  by  inflammatory 
engorgement  of  the  mucous  membrane,  to  which  spasm  has  been  superadded, 
a  hot  bath  and  a  full  dose  of  laudanum,  followed  by  wrapping  the  patient  in 
warm  blankets,  are  means  which  are  sometimes  successful  in  bringing  about 
ja  natural  discharge  of  the  urine.  Such  treatment,  however,  is  not  to  be 
recommended  or  to  be  continued  when  the  symptoms  of  retention  are  at  all 
urgent.  When  the  case  is  further  complicated  by  the  existence  of  an  organ- 
ized stricture  of  some  standing,  delay  may  lead  to  serious  consequences 
which  might  perhaps  be  averted  by  the  timely  use  of  the  catheter.  The  late 
Mr.  Gruthrie^  was  in  the  habit  of  enforcing  the  use  of  the  catheter  by  some 
very  humorous  and  characteristic  illustrations,  concluding  his  observations 
on  this  subject  with  the  remark,  "  I  have  always  made  it  a  rule  to  try  and 
pass  a  catheter  in  every  case  of  retention  of  urine.  If  it  passes,  so  much  the 
better ;  if  it  does  not,  the  patient  submits  more  cheerfully  to  the  longer  course 
of  treatment." 

There  is  a  verj^  simple  expedient  which  often  suffices  in  cases  of  retention 
due  to  organic  stricture,  which  is  not  sufficiently  resorted  to.  In  many  of  these 
-cases,  the  absolute  occlusion  of  the  urethra  is,  I  believe,  determined  by  the 
impaction  within  the  stricture  of  a  small  fragment  of  inspissated  mucus.  I 
have  frequently  found  that  urgent  retention  may  be  relieved  by  the  passage 
of  a  fine,  filiform  bougie.  On  withdrawing  it,  urine  flows,  and  the  patient, 
if  placed  in  a  warm  bed,  is  able  slowly  but  effectually  to  empty  his  bladder. 
Then,  as  a  rule,  medical  treatment  having  reference  to  the  allaying  of  spasm 
and  inflammation,  and  to  the  correction  of  the  condition  of  the  urine,  comes 
in  most  serviceably  before  any  other  treatment  is  required.  In  many  cases  I 
have  found  this  proceeding  successful  even  after  ordinary  catheterization  has 
failed  to  give  relief. 

When  retention  is  not  occasioned  by  any  object  situated  anterior  to  the 
bladder,  catheterization  will  not  be  attended  with  any  special  difficulty.  As 
-a  rule,  the  flexible  or  rubber  instruments  will  be  found  admirably  adapted  for 
these  purposes ;  not  only  do  they  occasion  no  damage  to  the  parts  along 
which  they  have  to  pass,  but,  should  it  be  desirable,  patients  may  be  readily 
instructed  in  their  use. 

In  senile  retention  due  to  an  enlarging  prostate,  an  appropriate  instrument, 
either  flexible  or  metallic,  will  most  probably  be  required.  These  have 
already  been  described.  In  employing  catheters  under  these  -circumstances, 
practitioners  will  not  forget  the  great  assistance  which  they  may  obtain  from 
tilting  the  end  of  the  instrument  over  the  obstructing  portion  of  the  gland, 
by  means  of  the  finger  in  the  rectum. 

In  retention  arising  from  the  various  forms  of  stricture  of  the  urethra,  it 
may  be  necessary  to  employ  instruments  of  very  small  calibre.  These  will 
be  referred  to  in  connection  with  the  treatment  of  stricture  of  the  urethra. 
When  fine  metallic  instruments  have  to  be  used  for  this  purpose,  care  must 
be  taken  that  no  force  be  exercised  in  introducing  them,  as  otherwise  a  false 
passage  may  easily  be  made.  I  shall  not  further  refer  to  the  varieties  of 
catheter  used  in  the  treatment  of  retention  due  to  stricture,  except  to  remark 
on  the  great  usefulness  of  the  tunnelled  catheter  introduced  by  Dr.  Gouley 
{Pig.  1301).  There  have  been  very  few  cases  of  retention  from  stricture, 
in  which  I  have  not  been  able  to  introduce  the  fine  whalebone  guide  into 

•  On  some  Aflfections  of  the  Urinary  Bladder  and  Urethra.     Med.  Times  and  Gazette,  April  10, 
1858. 
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the  bladder.     When  this  is  accomplished,  there  is  very  little  difficulty  experi- 
enced, or  skill  required,  in  sliding  the  fine  catheter  that  accompanies  the  in- 
'strument  through  the  obstruction,  and  thus  withdrawing  the  urine. 

Fig.  1301. 


Gouley's  tunnelled  catheter. 

To  patients  who  are  very  intolerant  of  catheterization,  or  in  whom  there 
is  spasmodic  resistance  to  passing  an  instrument,  an  ansesthetic  may  be 
administered  with  advantage.  As  a  rule,  for  these  cases,  I  prefer  chloro- 
form to  ether,  as  with  the  latter  the  stage  of  excitement  is  usually  more 
prolonged — a  point  worthy  of  consideration  where  we  have  a  distended  blad- 
der. I  mention  this,  because  I  prefer,  for  surgical  operations  generally,  ether 
to  chloroform.  In  using  anaesthetics  for  this  purpose,  Sir  Henry  Thomp- 
son's' observation  should  be  borne  in  mind:  "Let  it  be  remembered  that 
chloroform  is  administered,  not  for  the  purpose  of  permitting  the  instrument 
to  be  used  with  greater  force  than  before,  but  in  order  to  produce  perfect 
ansesthesia  and  relaxation  of  the  muscles."  Retention  of  urine  is  far  less 
common  in  females  than  in  males ;  this  is  of  course  due  to  the  comparative 
immunity  of  their  short  urethras  from  obstructive  disease  taking  origin  in  the 
canal  itself,  or  in  the  glands  associated  with  it.  The  introduction  of  the  female 
catheter,  under  ordinary  circumstances,  is  an  operation  of  no  difficulty.  In 
cases  of  distention  of  the  bladder  caused  by  uterine  and  ovarian  tumors  which 
are  fixed  in  the  pelvis.  Sir  Spencer  Wells^  observes  that  a  small  and  long  elastic 
catheter  is  sometimes  required.  Such  an  instrument  is  especially  necessary 
in  cases  of  tumor  of  the  uterus,  in  which  it  is  not  rare  to  find  the  bladder 
drawn  up  nearly  to  the  level  of  the  umbilicus. 

It  will  hardly  be  necessary  to  lay  stress  on  the  extreme  gentleness  with 
which  all  mechanical  proceedings  for  the  withdrawal  of  retained  urine  from 
the  bladder,  should  be  conducted.  The  employment  of  force  is,  under  all  cir- 
cumstances, unjustifiable.  Though  retention  of  urine  is  an  evil,  unskilful 
catheterization  may  be  a  greater.  If  the  catheter  cannot  be  introduced  with 
tolerable  readiness,  and  without  hemorrhage  of  any  moment,  an  operator  would 
be  likely  to  do  less  harm  by  selecting  one  of  the  simpler  methods  of  tap- 
ping the  bladder  presently  to  be  described,  than  by  persevering  in  his  efiibrts 
to  force  an  instrument  in  a  direction  supposed  to  correspond  with  that  of 
the  natural  passage.  When  the  bladder  is  once  relieved,  as  for  instance 
by  the  fine  needle  of  the  aspirator,  the  most  important  obstacle  to  catheteri- 
zation— viz.  tension — is  at  once  removed,  and  will,  most  probably,  not  be 
allowed  to  recur. 

In  conclusion,  it  may  be  mentioned  incidentally  that  patients  have  some- 
times found  themselves  suffering  from  most  urgent  retention,  under  circum- 
stances in  which  they  have  been  unable  either  to  introduce  a  catheter  or  to 
obtain  professional  assistance.  I  know  cases  in  which  the  wire  from  a  soda- 
water  bottle  and  an  iron  skewer,  each  has  done  duty  in  "forcing"  a  stricture. 
A  bougie  made  from  an  old  clock-pendulum  was  recently  shown  me  by 
a  sailor,  as  an  instrument  modelled  by  himself,  with  which  he  had  suc- 

'  Op.  oit.,  p.  178.  2  On  Ovarian  and  Uterine  Tumors,  p.  143.     1882. 
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cessfully  combated  an  obstinate  stricture  that  had  previously  resisted  the 
attacks  made  on  it  with  a  gum-elastic  catheter.     It  is  not  a  long  time  ago 
that  a  man  was  admitted  into  my  wards  with  retention,  and  a  badly  lacerated 
urethra,  as  a  consequence  of  an  attempt  on  the  part  of  the  mate  of  his  ship 
to  reach  the  bladder  by  the  aid  of  a  pointed  piece  of  wood,  roughly  adapted 
to  the  shape  of  a  bougie.     Here  the  operator  was  more  than  professionally 
interested,  inasmuch  as  he  had  occasioned  the  retention  by  kicking  the  pa- 
tient behind  the  scrotum.     The  most  remarkable  piece  of  ingenuity  of  the 
kind  that  I  can  remember  was  in  a  case  in  which,  after  a  patient  had  endured 
the  unspeakable  agonies  of  retention  for  over  three  days,  an  endeavor  had 
been  made  to  introduce  through  the  urethra  a  piece  of  gas-piping,  which  had 
been  devised,  in  extremis,  for  the  purpose  by  the  engineer  of  the  ship.    Unfor- 
tunately, however,  this  failed  to  effect  its  object.     When  I  saw  the  patient, 
immediately  on  his  arrival,  I  found  the  urethi'a  much  lacerated,  and  it  was 
with  considerable  difficulty  that  I  introduced  a  catheter,  and  removed  a  large 
quantity  of  the  most  fetid  urine  imaginable.    Relief,  however,  came  too  late, 
the  man  dying  shortly  after  his  arrival,  with  convulsions  and  ursemic  poi- 
soning. 

Other  cases  are  on  record,  in  which,  all  such  rough  expedients  having  failed 
to  relieve  persons  suffering  from  urgent  retention,  they  have  actually  opened 
their  bladders  or  urethras  with  knife  or  stylet,  by  either  supra-pubic  or 
perineal  incision. 

A  case  is  narrated  by  Mr.  Treves,^  in  which  a  seaman  deliberately  punctured  his 
bladder  in  the  median  line  above  the  pubis,  with  the  small  blade  of  a  pen-knife,  allowed 
the  water  to  run  out  by  the  side  of  the  knife,  and  then  introduced  a  catheter  into  the 
bladder,  through  the  wound.  There  he  retained  it  until  he  found  that  he  could  pass 
an  instrument  by  the  urethra.  The  wound  subsequently  healed  well,  and  the  man 
recovered  without  a  bad  symptom. 

Incontinence  of  urine  has  been  noticed  as  indicating  the  overflow  of  an 
already  distended  bladder,  and  also  as  a  symptom  of  vesical  irritability.  In 
■connection  with  the  latter,  it  is  most  frequently  met  with  in  young  children. 
Here  incontinence  is,  for  the  most  part,  traceable  to  a  variety  of  causes  capa- 
ble of  disturbing,  chiefly  by  reflected  action,  the  innervation  of  the  bladder. 
IFor  the  treatment  of  this  form  of  incontinence,  which  is  chiefly  nocturnal, 
xeference  should  be  made  to  the  section  relating  to  irritability  of  the  bladder. 

There  are  other  forms  of  incontinence  which  will  require  a  brief  notice. 
There  is  that  of  young  adults,  which  seems  as  if  it  had  grown  up  with  them. 
Met  with  in  such  persons,  it  is  productive  of  very  great  distress.  In  the  case 
of  domestic  servants,  it  may  become  an  insuperable  objection  to  their  obtain- 
ing employment.  In  many  of  these  case's  it  is  impossible  to  discover  any 
,  tangible  cause  for  its  continuance.  If  it  is  merely  a  habit,  it  differs  from 
others  by  the  impossibility  of  breaking  it  off  by  any  manner  or  kind  of  expe- 
<iient.  Males  have  been  known  to  encircle  the  penis  with  iron  rings  for  the 
purpose  of  exercising  compression  on  the  urethra.  Instances  are  recorded,  in 
which  it  has  been  necessary  to  remove  such  rings,  aud  other  rude  expedients 
used  for  a  similar  purpose,  by  surgical  operation.  These  cases  are  referred 
to  as  indicating  the  straits  to  which  this  state  of  incontinence  may  bring 
its  victims. 

Dr.  Allbutt,  of  Leeds,^  lays  stress  on  the  benefit  that  belladonna  in  full 
■doses  is  capable  of  effecting  in  these  cases.  Chloral  also  has  been  found 
€xceedingly  useful.  Dr.  Allbutt  has  pointed  out  that  this  class  of  cases  is 
■analogous  to  that  in  which  seminal  emissions  take  place,  independently,  as 
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far  as  is  known,  of  any  adequate  cause.  It  is  certain  that  many  cases,  both 
of  urinary  and  seminal  incontinence,  are  benefited  by  the  same  remedies.  I 
have  frequently  found  douching  the  spine  before  going  to  bed,  with  water  as- 
hot  as  could  be  borne,  equally  efiicacious  in  both  these  conditions. 

Incontinence,  when  there  is  no  retention,  sometimes  occurs  in  the  course- 
of  prostatic  hypertrophy.  It  is  traceable  to  an  alteration  in  the  internal 
urethral  orifice,  brought  about  by  the  enlarging  middle  lobe  pressing  aside- 
the  lateral  portions  of  the  gland.  In  such  a  case,  regular  catheterization, 
might  be  enjoined  with  the  hope  of  effecting  some  change  for  the  better  in 
the  vesical  aperture.     This  condition  is  comparatively  rare. 

In  the  last  place,  it  must  be  remembered  that  the  ability  to  hold  urine- 
may  be  lost  as  the  result  of  certain  injuries  involving  the  bladder  or  its  neck. 
In  the  female,  a  vesico-vaginal  fistula  is  the  commonest  illustration  of  such  a 
condition.  Fortunately,  it  is  generally  remediable  by  a  plastic  operation  by 
means  of  which  the  aperture  in  the  bladder  is  closed.  In  the  same  sex,  inci- 
sion or  over-dilatation  of  the  urethra,  as  for  the  extraction  of  calculi,  is  some- 
times followed  by  incontinence.  In  the  performance  of  operations  of  the- 
kind,  it  is  desirable  to  avoid  incurring  the  risk  of  so  unfortunate  a  conse- 
quence, and  hence,  if  the  stone  is  too  large  to  be  removed  entire  in  this  way,, 
it  is  better  to  break  it  up  with  the  lithotrite  or  to  open  the  bladder  in  som& 
other  position. 

As  indicating  the  extent  to  which  the  female  urethra  may,  with  safety,  b& 
dilated  for  the  purpose  either  of  exploration  or  of  extracting  a  stone,  the  fol- 
lowing passage  from  a  recent  author  may  be  quoted : — 

Simon,  of  Heidelberg,  has  made  dilatation  of  the  female  urethra  a  proceeding  appli- 
cable with  scientific  accuracy.  The  urethra  can  be  dilated  to  a  diameter  of  1.9  to  2' 
centimetres,  or  ^  inch,  in  women  over  twenty  years  of  age;  to  1.8  centimetres,  or 
rather  more  than  \^  inch,  in  those  between  fifteen  and  twenty  ;  and  to  1.5  centimetres,- 
OK  g  inch,  in  those  between  five  and  eleven.  Under  twenty  years  of  age,  these  measure- 
ments may,  in  case  of  need,  be  exceeded  by  2  or  3  millimetres.  In  no  case  does 
incontinence  of  urine  result.  Simon's  statements  have  now  been  verified  by  general 
experience.  Hence,  since  the  average  diameter  of  a  man's  right  index  finger  at  its- 
thickest  part  is  about  |  inch  (1.8  cm.),  and  of  his  little  finger  |  inch  (1.6  cm.),  it  may 
be  stated  that  we  can  safely  dilate  the  adult  urethra  so  as  to  admit  the  index  finger,, 
and  the  child's  so  as  to  admit  the  little  finger.' 

In  some  cases  of  incontinence,  after  dilatation  of  the  female  urethra,  the- 
bladder  has  eventually  regained  its  power,  even  after  the  lapse  of  many 
months.  The  late  Mr.  Callender  made  an  observation  of  the  same  purport.. 
In  one  case  Avhich  came  under  my  notice,  in  which  incontinence  had  con- 
tinued for  over  a  year,  the  return  of  power  seemed  to  date  its  commence- 
ment from  the  introduction  within  the  urethra,  under  ether,' of  the  actual 
cautery.  A  sore  was  formed  by  the  heated  wire,  and  this  subsequently  cica- 
trized and  contracted.  Previously  the  urethra  had  been  ii\  a  patulous  condi- 
tion, which  no  form  of  astringent  or  other  application  could  improve. 

Incontinence  sometimes  follows  lithotomy  in  the  male.  It  is  probably  due 
either  to  a  too  free  incision  of  the  prostate,  or  to  some  damage  occasioned  to- 
the  neck  of  the  bladder  in  the  extraction  of  the  stone,  whereby  a  large  and 
perhaps  irregular  contraction  is  left.  A  case  of  this  kind  has  been  recorded 
under  the  section  on  wounds  of  the  prostate.  It  is  in -their  prevention  that 
these  forms  of  incontinence  are  of  chief  interest  to  the  practical  surgeon. 

Where  the  incontinence  is  irremediable,  it  will  be  necessary  for  the  patient 
to  wear  some  contrivance  by  means  of  which  the  urine  can  be  collected  as  it 
escapes  from  the  urethra.     Bags  made  of  India-rubber,  which  may  be  con- 
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cealed  under  the  clothes,  will  be  found  best  adapted  for  the  purpose.  Unless 
great  care  be  taken  in  keeping  these  bags  clean,  they  are  apt  to  become  very 
offensive. 

Paralysis  of  the  bladder  has  already  been  alluded  to  in  connection  with 
retention  of  urine,  of  which  it  is  a  frequent  cause.  Reference  has  only  been 
made,  however,  to  those  cases  in  which  the  paralysis  is  due  to  some  injury  or 
disease  involving  the  cerebro-spinal  centres;  under  such  circumstances  the 
affection  of  the  bladder  is  secondary,  and  although  the  progress  of  the  case 
will  be  much  influenced  by  the  manner  in  which  the  vesical  lesion  is  man- 
aged, the  return  of  power  to  the  bladder  is  necessarily  conditional  upon  the 
restoration  of  function  to  the  nerve  centres  primarily  involved. 

It  is  to  paralytic  conditions  depending  on  purely  local  causes  that  I  would 
now  draw  attention.     Just  as  we  find  that  paralysis  of  a  limb  or  a  muscle 
■  may  be  determined  by  some  temporary  nerve-pressure,  or  the  like,  so  may. 
the  bladder  be  similarly  affected. 

Paralysis  of  the  bladder,  either  temporary  or  permanent,  is  a  not  unfrequent 
consequence  of  retention  of  urine  and  over-disteusion  of  the  viscus. 

There  can  be  no  doubt  that  in  many  of  these  cases  the  subsequent  want  of 
power  is  distinctly  traceable  to  the  pressure  which  has  been  exercised,  not 
only  upon  the  nerves  supplying  the  bladder,  but  also  on  the  involuntary 
muscular  fibres  which  they  control.  In  this  respect  the  bladder  resembles 
what  not  unfrequently  takes  place  in  a  portion  of  intestine  which  has  become 
strangulated.  After  the  constriction  has  been  relieved  by  operation,  the  gut 
may  remain  in  a  paralytic  condition  which  does  not  disappear  although  gan- 
grene may  not  occur.  In  other  instances,  many  days  may  elapse  before  the 
intestine  recovers  from  the  semi-paralyzed  state  which  remains  as  a  conse- 
quence of  the  compression  exercised  upon  it.  In  the  corresponding  condition 
of  the  bladder  we  have  no  structural  alteration,  function  is  suspended,  and 
no  ill  results  need  follow.  We  have  illustrations  of  this  form  of  local  par- 
alysis at  all  ages,  and  it  is  not  to  be  confounded  with  those  senile  changes  to 
which  the  term  atony  is  more  correctly  applied. 

In  the  same  way  can  be  explained  those  cases  of  temporary  paralysis  of  the 
bladder  following  labor,  where  the  viscus  may  not  only  have  been  compressed 
by  retained  urine,  but  also  by  the  head  of  the  child  during  its  descent  through 
the  pelvis. 

Atony  op  the  bladder  is  a  condition  coincident  with  either  natural  or 
premature  senility.  A  badly-used  organ  will  often  assume  the  features  of  an 
old  one.  In  true  atony,  there  is  a  distinct  weakening  or  thinning  of  the  mus- 
cular coat  of  the  bladder.  It  may  come  on  in  what  may  be  called  the  ordi- 
nary course  of  wear  and  tear  of  the  organ.  The  bladder,  in  this  affection, 
may  gradually  lose  the  power  of  emptying  itself,  and,  independently  of  any 
obstruction,  may  present  itself  as  a  swelling  above  the  pubes :  or  this  condition 
may  come  on,  as  it  most  frequently  does,  during  the  progress  of  an  enlarge- 
ment of  the  prostate  gland  when  the  bladder  either  fails  gradually  or  suddenly 
breaks  down.  In  many  cases  of  prostatic  enlargement,  with  distended  bladder, 
the  latter  has  been  found  to  be  little  else  than  a  flaccid  bag,  with  scarcely  a 
trace  of  normal  muscular  fibre  remaining.  We  have,  therefore,  many  points  of 
resemblance  between  the  temporarily  paralyzed  bladder  and  the  atonied  one. 
The  fii'st,  however,  may  recover  its  normal  condition ;  the  other  can  do  so  but 
imperfectly.  As  the  disused  muscle  may  shrink  in  bulk,  and  become  struc- 
turally altered  for  the  worse,  so  may  the  unused  bladder.  Hence,  in  all  cases 
of  temporary  paralysis,  efforts  should  at  once  be  made  to  arouse  action  and 
avert  structural  retrogression,  for  in  this  way  the  paralyzed  bladder  may 
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become  an  atonied  one.  On  the  occurrence  of  retention  of  urine,  as  indicated 
either  by  the  signs  which  usually  accompany  a  distended  bladder,  or  by  the 
occurrence  of  incontinence  or  overflow,  regular  catheterization  must  be  em- 
ployed, with  the  view  of  rendering  such  assistance  to  the  act  of  micturition 
as  may  enable  the  bladder  to  regain  the  power  lost  during  its  period  of  in- 
action. In  this  way  many  a  patient  may  be  saved  the  distress  of  an  atonied 
bladder  in  addition  to  some  other  urinary  complication.  Careful  and  regular 
catheterization  is  the  great  remedy  both  for  vesical  paralysis  and  for  the  pre- 
vention of  atony. 

The  introduction  of  a  catheter  as  often  as  may  be  necessary  is  to  be  pre- 
ferred to  the  retention  of  an  instrument,  for,  as  Hey,'  of  Leeds,  observed,  "  a 
patient  sooner  regains  the  power  of  emptying  his  bladder  by  the  natural 
eiforts,  when  the  catheter  is  withdrawn  after  each  extraction,  than  when  it 
is  suffered  to  remain  constantly  in  the  urethra." 

For  restoring  the  tone  of  the  bladder,  other  expedients  have  been  resorted 
to.  The  cold  douche,  applied  over  the  region  of  the  bladder,  or  to  its  interior 
by  means  of  an  irrigator,  has  been  found  of  much  service.  In  addition  to 
this,  medicines,  such  as  iron,  nux  vomica,  and  strychnine,  have  been  adminis- 
tered, with  varying  degrees  of  success. 

Dr.  Grlynn,  of  the  Liverpool  Royal  Infirmary,  speaks  very  highly  of  the 
tincture  of  cantharides,  given  in  twenty  minim  doses,  in  cases  of  paralysis 
of  the  bladder  arising  from  affections  of  the  spinal  cord ;  it  is  an  old-fashioned 
remedy,  which,  in  addition  to  its  diuretic  properties,  probably  exercises,  as 
suggested,  a  direct,  stimulating  action  on  the  bladder  by  its  presence  in  the 
urine.  Professor  Von  Langenbeck  has  found  considerable  benefit  in  these 
cases  from  the  use  of  hypodermic  injections  of  ergotine,^  and  in  two  instances 
in  which  this  mode  of  ti'eatment  was  tried  at  my  suggestion,  the  patients  cer- 
tainly appeared  to  gain  muscular  power;  both  of  them  suffered  from  impeded 
micturition,  with  considerable  prostatic  enlargement. 

Galvanism  has  also  been  successfully  employed  in  this  class  of  affections, 
where  disorganization  of  the  nerve-centres  controlling  micturition  has  not 
taken  place.  Althaus'  has  found  benefit  from  its  external  application  over 
the  region  of  the  bladder.  Coulson^  considers  that  the  induced  current  should 
alone  be  employed,  one  pole  being  introduced  into  the  bladder,  and  the  other 
applied  over  the  lumbar  vertebrje  or  the  hypogastric  region.  The  electrode 
for  introduction  into  the  bladder  should  consist  of  an  elastic  bougie,  termi- 
nated by  a  metallic  knob  and  having  along  its  centre  a  conducting  wire. 

The  introduction  of  an  ordinary  flexible  bougie  along  the  urethra  is  often 
of  service  in  these  cases.  Under  ordinary  circumstances,  as  the  instrument 
is  about  to  enter  the  bladder,  most  persons  generally  experience  an  urgent 
desire  to  micturate.  This  fact  has  been  advantageously  utilized  in  arousing 
the.  dormant  powers  of  a  temporarily  paralyzed  viscus. 

Spasm  and  neuralgia  of  the  bladder  are  conditions  of  disturbed  innerva- 
tion which,  for  the  most  part,  are  traceable  to  the  presence  of  some  other 
disease,  or  to  a  disordered  condition  of  the  urine. 

Spasm. — Pure  spasm  of  the  bladder  has  sometimes  been  observed  in 
children  suffering  from  other  indications  of  chorea.  In  illustrating  this 
affection.  Van  Buren^  speaks  of  it  as  a  distinctly  choreic  condition  of  the 
bladder,  which,  though  rare,  has  probably  often  been  overlooked. 

'  Practical  Observations  in  Surgery,  p.  430.  ^  Medical  Times  and  Gazette,  April  7, 1877. 

»  British  Med.  .Journal,  Nov.  18,  1871.  *  Op.  cit.,  p.  271. 

6  Op.  cit.,  p.  230. 
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Vesical  tenesmus  or  cramp  frequently  accompanies  Various  inflammatory 
diseases.  As  occurring  in  rheumatic  and  gouty  subjects,  this  attection  has 
already  been  referred  to,  as  described  by  Civiale,  Mercier,  and  other  French 
authorities,  under  the  title  of  contracture  du  col  vesical.  Met  Math  in  such 
subjects,  the  distressing  symptoms  of  cramp  or  contraction  felt  about  the 
neck  of  the  bladder  are  generally  traceable  to  some  condition  of  the  urine, 
which  is  capable  of  exciting  irritation.  In  the  great  majority  of  cases,  when 
the  muscular  parts  concerned  in  micturition  are  in  this  -w&j  disturbed,  careful 
examination  will  disclose  some  cause.  Hence  it  is  better  to  speak  of  vesical 
spasm  as  a  symptom  rather  than  as  a  disease. 

In  the  treatment  of  this  affection,  everything  will  depend  upon  whether  a 
cause  for  it  is  discoverable  or  not.  When  it  occurs  as  a  symptom  of  chorea, 
tonics,  cod-liver  oil,  and  country  air  will  be  indicated.  In  other  cases,  a 
careful  examination  of  the  urine  will  generally  point  out  the  proper  treat- 
ment to  be  emploj'ed.  Belladonna  is  probably  the  most  useful  medicine  for 
controlling  vesical  spasm.  It  may  be  administered  either  internally  or  by 
local  application  to  the  perineum.  Dr.  Reliquet,  of  Paris,'  has  advocated  the 
use  of  the  continuous  electric  current  in  certain  spasmodic  affections  of  the 
bladder. 

Neuralgia  of  the  parts  constituting  the  neck  of  the  bladder,  including  the 
prostate,  sometimes  occasions  much  distress.  It  is  generally  met  with  in 
nervous  subjects  who  are  disposed  to  take  a  very  gloomy  view  of  their  pros- 
pects. Like  other  forms  of  neuralgia,  it  may  be  the  result  of  some  lesion,  as 
when  damage  is  done  to  the  neck  of  the  bladder  by  unskilful  or  forcible 
catheterization.  Patients  who  suffer  from  oxaluria  frequently  complain  of 
severe  pain,  obviously  neuralgic,  about  their  bladders.  Again,  there  are 
cases  in  which  there  seems  to  be  an  entire  absence  of  any  cause  for  these 
pains,  and  which,  for  the  want  of  a  better  name,  have  been  referred  to  as  in- 
stances of  "  insanity  of  the  prostate."  In  neuralgia  of  the  vesical  neck,  the 
pain  is  paroxysmal  and  intermittent  in  character,  in  this  respect  resembling 
similar  affections  in  other  parts  of  the  body.  It  is  often  met  with  in  persons 
who  for  a  considerable  period  of  time  have  either  naturally  or  unnaturally 
stimulated,  and  given  unrestrained  license  to,  their  sexual  desires.  This 
affection  may  be  accompanied  with  frequent  desire  to  urinate,  and  it  is  often 
associated  with  one  or  other  of  the  conditions  which  have  been  referred  to 
as  excitants  of  an  irritable  bladder. 

The  character  of  the  vesical  irritability  which  accompanies  this  disorder 
is  peculiar.  It  is  seldom  nocturnal,  and  during  the  daytime  it  is  largely 
influenced  by  circumstances  which  tend  agreeably  to  distract  the  attention 
of  the  patient.  Persons  who  sufi'er  in  this  waj'  are,  as  already  mentioned, 
of  a  highly  nervous  temperament,  and  we  find  them  frequently  inspect- 
ing their  urine  and  taking  alarm  at  a  variety  of  appearances  which  it  may 
quite  naturally  present.  Climate  and  the  presence  or  absence  of  dyspepsia 
exert  the  most  powerful  influence  for  good  or  ill  over  disorders  of  this  nature. 
On  one  day  these  patients  are  comparatively  well,  whilst  the  next  finds  them 
sunk  in  the  depths  of  despair,  and  under  the  impression  that  they  are  suffer- 
ing from  stone  or  some  mortal  aft'ection.  That  many  cases  of  this  kind  are 
occasioned  by  some  malady  which  is  the  source  of  the  disordei-ed  sensations, 
there  can  be  no  doubt,  but  even  allowing  for  these,  there  still  remains  a  con- 
siderable proportion  which  cannot  be  thus  explained.  It  has  been  observed 
by  Dr.  Owen  Eees,^  that  improved  pathology  is  rapidly  lessening  the  number 

'  Practitioner,  vol.  ix.  p.  98.  ^  Op.  oit.,  p.  47. 
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of  reported  cases  of  diseased  bladder ;  and  of  these,  what  are  spoken  of  as 
cases  of  nervous  disorder  form  a  considerable  portion. 

In  the  treatment  of  these  affections  careful  search  must  be  made  for  any 
cause  which  may  be  remediable.  In  the  absence  of  such  cause,  careful 
regulation  of  the  diet,  sufficient  employment  for  both  body  and  mind,  and 
change  of  scene  and  climate,  are  all  means  which  are  likely  to  be  of  service. 
In  the  absence  of  stricture  of  the  urethra,  or  other  conditions  requiring  the 
introduction  of  instruments  into  the  bladder,  I  do  not  consider  that  functional 
nerve-disturbances  of  this  kind  are  benefited  by  the  frequent  use  of  bougies. 
On  the  contrary,  it  is  desirable  to  avoid  that  concentration  of  thought 
upon  the  sexual  organs,  which  is  often  a  prominent  feature  of  these  cases. 
Where  the  case  is  complicated,  as  it  sometimes  is,  by  a  frequent  and  uima- 
tural  flow  of  seminal  fluid,  the  irrigation  of  the  urethra  with  cold  water,  from 
the  prostatic  portion  forwards,  is  generally  followed  by  good  results. 

T|ie  mental  aspect  of  these  cases  must  not  be  overlooked.  Plenty  of 
encouragement  will  be  necessary.  When  the  patient  is  convinced  that  he  is 
not  suffering  from  any  serious  organic  disease,  he  will  often  take  courage. 
If  a  person  be  weighed  down  by  the  dread  of  an  imaginary  disorder,  his  con- 
ffdence  will  not  be  gained  by  simply  telling  him,  without  a  reasonable 
explanation,  that  he  is  deceiving  himself.  On  the  contrary,  by  so  doing  he 
will  rather  be  driven  into  the  hands  of  those  by  whom  his  fancies  will  be 
encouraged  and  his  alarms  intensified.  These  patients  require  reassurance, 
and  this  must  be  given  them,  not  by  dissembling,  but  by  such  a  rational 
explanation  of  their  condition  as  an  educated  medical  man  is  capable  of 
affording. 


Puncture  of  the  Bladder. 

,  Paracentesis  vesicce  is  an  operation  of  very  ancient  date,  and  has  been 
practised  in  various  ways  to  fulfil  either  temporary  or  permanent  purposes. 
A  history  of  the  proceeding  would  show  that  from  time  to  time  there  has 
been  considerable  fluctuation  in  opinion  as  to  the  best  way  of  performing  it. 
In  opening  the  bladder,  advantage  is  taken  of  the  partial  manner  in  which  it 
is  invested  by  the  peritoneum,  to  effect  this  object  without  detriment  to  its 
serous  covering.  Having  regard  to  this  object,  the  bladder  may  be  opened 
9,s  follows:  (1)  above  the  pubis,  (2)  by  the  subpubic  operation  of  M.  Voille- 
mier,  (3)  through  the  symphysis,  (4)  from  the  perineum,  (5)  from  the  rectum. 

Tapping  the  Bladder  above  the  Pubis. — It  will  be  found  that  there  is  a 
space  immediately  above  the  pubic  bone,  where  the  anterior  surface  of  the 
bladder  may  be  reached  with  a  trocar,  or  even  the  end  of  the  finger,  without 
wounding  the  peritoneum.  Though  this  interval  varies  much  in  extent, 
and  is  increased  by  the  degree  to  which  the  bladder  is  distended,  it  is  a  con- 
dition of  this  operation,  when  undertaken  from  this  point,  that  the  puncture 
shall  be  made  immediately  above  the  pubis.  Instances  have  occurred,  in 
which,  this  rule  having  been  disregarded,  the  cavity  of  the  peritoneum  has 
been  opened. 

The  supra-pubic  operation  is  probably  the  safest  and  most  convenient  one 
in  cases  in  which  it  is  tolerably  obvious  that  it  will  only  be  required  for  tem- 
porary purposes  until  the  bladder  can  be  reached  by  the  natural  passage. 
For  fulfilling  such  an  object,  the  aspirator  will  be  found  a  most  useful  instru- 
ment. Aspiration  of  the  bladder  above  the  pubis  has  now  been  so  exten- 
sively practised,  and  with  such  good  ]<esults,  that  no  one  would  be  at  all 
likely  to  question  its  utility  as  a  temporary  expedient.     If  in  using  the 
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instrument,  tlie  finger  be  for  a  moment  pressed  firmly  above  the  pubis,  the 
passage  of  the  needle  is  rendered  almost  painless.  In  this  respect  it  strongly 
contrasts  with  the  distress  occasioned  by  attempts  at  catheterization,  where 
the  difficulty  is  increased  by  the  tension  thrown  on  the  stricture  by  the  largely 
distended  bladder. 

Aspiration  may,  if  necessary,  be  repeated  with  impunity.  Dr.  W. 
Brown'  remarks :  "  We  used  the  aspirator  daily,  and  on  some  occasions  the 
pain  was  such  as  to  require  the  operation  to  be  performed  twice  in  the  day." 
Though  reference  is  made  to  cases  such  as  these  for  the  purpose  of  illustrat- 
ing the  safety  which  attends  repeated  aspiration  of  the  bladder,  they  at  the 
same  time  would  seem  to  indicate  that  the  conditions  were  such  as  to  render 
some  more  permanent  method  of  giving  vent  to  the  urine  desirable.  A  case 
has  been  recorded  by  Dr.  W.  Macfie  Campbell,^  in  which  urinary  extravasa- 
tion along  and  around  the  track  of  the  needle  followed  its  reintroduction ;  a. 
circumstance  which  seems  to  suggest  that  when  the  operation  has  to  be 
repeated,  this  should  be  done  before  anything  like  extreme  tension  of  the 
viscus  has  been  reached. 

The  bladder  may  also  be  tapped  in  this  situation  with  an  ordinary  trocar, 
the  canula  being  left  in  and  retained  by  tapes.  Here  the  object  in  view  is 
of  a  more  permanent  character.  Mr.  Thomas  Smith, ^  in  advocating  this 
proceeding,  remarks :  "  I  am  the  only  surgeon  connected  with  a  metropoli- 
tan hospital,  who  has  systematically  adopted  the  supra-pubic  puncture  for 
the  relief  of  retention  of  urine,  in  preference  to  the  rectal  operation."  In 
support  of  this  proceeding,  as  against  puncture  through  the  rectum,  it  is 
said,  that  it  is  easier  of  performance  and  quite  as  safe,  that  it  does  not  inter- 
fere with  defecation,  and  that  there  is  no  difficulty  in  retaining  the  canula  or 
in  replacing  it;  and  further,  that  the  management  of  the  canula,  as  well  as. 
the  mechanism  for  the  discharge  of  urine,  may  be  placed  under  the  control 
of  the  patient.  The  only  objection  raised  to  the  operation  seems  to  be  on  the 
ground  of  an  increased  liability  to  urinary  extravasation,  which  it  is  said  to- 
incur.  Such  a  conclusion,  however,  is  not  warranted  by  the  cases  illustrat- 
ing Mr.  Smith's  practice. 

Referring  to  this  operation,  Dr.  Gross*  remarks : — 

Mr.  Abernethy,  who  gave  a  decided  preference  to  this  mode  of  puncturing  the^ 
bladder,  often  performed  the  operation  with  no  other  apparatus  than  a  pocket  scalpel 
and  a  lancet ;  he  did  not  even  always,  it  seems,  leave  a  canula  in  the  organ,  the  collapse 
of  the  sac  sometimes  preventing  him  from  finding  the  opening  he  had  made  into  it. 
Notwithstanding  tliis  he  never  witnessed  any  ill  effects  from  the  procedure,  such  as  eflFu- 
sion  of  the  urine  into  the  connective  tissue  or  the  peritoneal  cavity. 

The  operation  may  be  performed  with  an  ordinary  trocar  and  canula,  a, 
small  incision  through  the  skin  having  been  previously  made  with  the  knife.. 
Through  the  canula,  an  elastic  India-rubber  catheter  should  be  introduced. ' 
and  fixed  in.  For  permanent  wear,  a  shield  of  rubber  or  vulcanite  may  be 
attached,  with  a  belt  round  the  abdomen.  This  operation  has  been  practised 
at  all  ages  with  good  results.  The  late  Mr.  Wakley*  recorded  a  case  in  which 
it  was  successfully  performed  on  a  child  of  the  age  of  twenty  months,  cathe- 
terization being  impossible  by  reason  of  the  tension  which  immediately 
followed  an  injury  to  the  perineum.  Mr.  Smith  also  remarks  :  "I  have,  at 
the  Great  Ormond  St.  Hospital,  on  three  occasions,  punctured  the  bladder  for 
retention  in  children,  with  favorable  results  as  far  as  the  immediate  and  sub- 
sequent relief  of  the  retention  was  concerned." 

1  Brit.  Med.  Journal,  May  23,  1874.  "  Ibid.,  February  21,  1880. 

3  St.  Bartholomew's  Hospital  Reports,  1881.  <  .Op.  cit.,  p.  132. 

^  Lancet,  vol.  ii.,  1850. 
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The  following  case  in  the  practice  of  my  colleague,  Mr.  Mitchell  Banks, 
illustrates  the  employment  of  supra-pubic  puncture,  under  circumstances  of 
emergency,  in  connection  with  a  rupture  of  the  urethra  : — 

F.  J.  A.,  a  man  aged  27,  received  an  injury  to  his  perineum  while  at  sea,  followed 
ty  the  passing  of  blood,  and  other  signs  of  rupture  of  the  urethra.  Four  days  after  the 
acci.dent  it  was  found  necessary  to  empty  the  bladder,  in  consequence  of  the  swollen 
•  condition  of  the  penis  and  scrotum.  The  surgeon  of  the  ship  tapped  the  bladder  above 
the  pubis,  and  inserted  a  tube  into  the  opening.  On  arriving  at  the  Liverpool  Infirm- 
ary, six  days  after  the  accident,  the  patient  was  found  to  be  suffering  from  rupture  of  the 
urethra  and  extravasation  of  urine.  Mr.  Banks  made  incisions  where  necessary,  and 
substituted  for  the  supra-pubic  puncture  a  communication  with  the  bladder  by  perineal 
incision.     The  patient  made  a  good  recovery. 

A  modification  of  the  supra-pubic  puncture  was  some  years  since  intro- 
duced by  Sir  Henry  Thompson,'  for  the  treatment  of  certain  advanced  cases 
of  prostatic  disease,  attended  with  much  vesical  irritability.  Here  the  opera- 
tor cuts  down,  immediately  above  the  pubis,  on  the  end  of  a  sound  passed 
into  the  bladder  by  the  urethra,  and  by  means  of  this  introduces  an  elastic 
tube,  which  is  then  permanently  fixed  within  the  viscus.  Provision  is  in 
this  way  made  for  reaching  a  bladder  which  might  not  present  any  promi- 
nence above  the  pubis,  and  when,  consequently,  tapping  with  the  trocar  and 
«anula,  as  previously  described,  could  not  be  undertaken  with  safety. 

Subpubic  Operation  of  M.  Voillemier.^ — This  consists  in  plunging  a  tro- 
car into  the  bladder  through  the  anterior  wall,  entering  it  above  the  penip 
after  having  drawn  that  organ  downwards  and  backwards.  The  suspensory 
ligament  is  thus  put  upon  the  stretch  and  perforated,  the  instrument  enter- 
ing the  viscus  in  the  median  line  and  beneath  the  arch  of  the  pubis.  This 
proceeding  does  not  seem  to  have  at  all  commended  itself, to  surgeons.  It  is 
not  easy  of  performance ;  the  position  of  the  opening  is  neither  a  convenient 
nor  a  comfortable  one ;  nor  can  I  imagine  the  existence  of  any  circumstances 
which  would  seem  specially  to  indicate  its  selection. 

Puncture  through  the  Symphysis  Pubis. — Puncture  of  the  bladder 
through  the  symphysis  Was  first  proposed  by  Dr.  Brander,  of  Jersey,  in  1825  ; 
but  although  it  has  been  successfully  performed  on  several  occasions,  it  is 
not  a  proceeding  which  has  found  general  favor. 

The  operation  consists  in  perforating  the  symphysis  with  a  trocar  at  about 
its  middle,  and  thus  entering  the  bladder  at  a  point  where  it  is  uncovered  by 
peritoneum.  The  instrument  should  be  directed  obliquely  downwards  and 
t)ackwai"ds  towards  the  sacrum.  A  piece  of  flexible  catheter  is  then  intro- 
duced through  the  canula,  and  retained  by  a  tape.  It  should  not  be  forgot- 
ten that,  in  a  person  of  advanced  age,  considerable  difliculty  might  be  expe- 
rienced in  penetrating  the  symphysis  by  reason  of  the  ossification  of  the  intra- 
pubic  cartilage.  It  would,  however,  as  Coulson  suggests,  be  possible  to  over- 
•come  this  difficulty,  should  the  operation  be  selected  for  other  reasons  as  the 
most  appropriate  to  the  case  under  consideration,  by  drilling  a  hole  through 
the  ossified  cartilage  by  means  of  a  suitable  instrument. 

Tapping  the  Bladder  from  the  Perineum. — From  this  position  the  blad- 
der may  be  reached,  either  indirectly  by  opening  the  membranous  urethra,  or 
directly  by  puncture,  either  through  or  by  the  side  of  the  prostate  gland. 

There  are  certain  conditions  of  obstruction  in  which,  for  several  reasons,  an 
opening  from  the  perineum  may  be  the  one  most  desirable  to  secure.     The 

'  Op.  cit.,  p.  287.  !  Lancet,  Deo.  19,  1863. 
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condition  of  the  prostate  gland  may  render  the  making  of  an  opening  from 
the  rectum  well  nigh  impossible.  .  In  cases  of  stricture  of  the  urethra,  com- 
plicated with  urinary  fistulse,  with  a  perineum  more  or  less  disorganized  by 
inflammatory  exudation,  and  with  but  a  remote  prospect  of  establishing  the 
continuity  of  the  natural  passage  after  relieving  the  retention,  an  opening 
from  the  perineum,  directly  communicating  with  the  bladder  through  the 
prostatic  urethra,  is,  probably,  the  best  substitute  for  a  urethra,  which  could  • 
only  be  kept  patent  by  most  persevering  eftbrts  on  the  part  of  both  the  patient 
and  the  practitioner. 

It  was  for  conditions  such  as  these,  viz.,  irremediable  and  complicated 
strictures,  that  Mr.  Cock,'  of  Guj^'s  Hospital,  advised  the  operation  with 
which  his  name  is  most  properlj^  associated.  Though  improved  instruments, 
and  a  largely  increased  number  of  skilled  manipulators,  have  greatly  reduced 
the  number  of  cases  in  which  it  is  necessary  to  substitute  an  artificial  for  the 
natural  passage,  there  still  remain  isolated  instances  in  which  this  operation  is 
capable,  not  only  of  substituting  comfort  for  distress,  but  of  prolonging  life. 
I  am  in  the  habit  of  occasionally  seeing  a  patient  upon  whom  I  performed 
this  operation  some  ten  years  ago.  For  five  years  previously  he  had  endured 
all  the  vicissitudes  which  commonlj'  fall  to  the  lot  of  the  subject  of  an  at 
times  impassable  stricture.  Since  the  adoption  of  this  treatment,  he  has 
enjoyed  perfect  health  and  comfort,  at  the  expense  of  micturating  through 
his  perineum. 

In  the  performance  of  this  operation  I  do  not  think  that  the  surgeon  can 
do  better  than  follow  the  directions  of  Mr.  Cock.  They  have  been  subject  to 
some  modification  b}'  various  practitioners,  but  I  cannot  say  that  any  material 
improvement  has  been  suggested.  An  operation  which  is  likely  to  be  of 
permanent  utility  is  best  described  in  the  words  of  the  originator : — 

The  only  instruments  required  are,  a  broad  double-edged  knife  with  a  very  sharp 
point ;  a  large  silver  probe-pointed  director,  with  a  handle ;  and  a  canula  or  a  female 
catheter,  modified  so  that  it  can  be  retained  in  the  bladder.  The  patient  is  to  be  placed 
in  the  usual  position  for  lithotomy  ;  and  it  is  of  the  utmost  importance  that  the  body 
and  pelvis  should  be  straight,  so  that  the  median  line  may  be  accurately  preserved. 
The  left  forefinger  of  the  operator  is  then  introduced  into  the  rectum,  the  bearings  of 
the  prostate  are  carefully  examined  and  ascertained,  and  the  tip  of  the  finger  is 
lodged  at  the  apex  of  the  gland.  The  knife  is  then  plunged  steadily  but  boldly  into 
the  median  line  of  the  perineum,  and  carried  on  in  a  direction  towards  the  tip  of  the 
left  forefinger,  which  lies  in  the  rectum.  At  the  same  time,  by  an  upward  and  down- 
ward movement,  the  vertical  incision  may  be  carried  in  the  median  line  to  any  extent 
that  is  considered  desirable.  The  lower  extremity  of  the  wound  should  come  to  within 
about  half  an  inch  of  the  anus.  The  knife  should  never  be  withdrawn  in  its  progress 
toward  the  apex  of  the  prostate,  but  its  onward  course  must  be  steadily  maintained, 
until  its  point  can  be  felt  in  close  proximity  to  the  tip  of  the  left  forefinger.  When  the 
operator  has  fully  assured  himself  as  to  the  relative  positions  of  his  finger,  the  apex  of 
the  prostate,  and  the  point  of  his  knife,  the  latter  is  to  be  advanced,  with  a  motion 
somewhat  obliquely  either  to  the  right  or  to  the  left,  and  it  can  hardly  fail  to  pierce  the 
urethra.  If  in  this  step  of  the  operation  the  anterior  extremity  of  the  prostate 
should  be  somewhat  incised,  it  is  a  matter  of  no  consequence.  In  this  operation  it  is 
of  the  utmost  importance  that  the  knife  be  not  removed  from  the  wound,  and  that  no 
deviation  be  made  from  its  original  direction,  until  the  object  is  accomplished.  If  the 
knife  be  prematurely  removed,  it  will  probably,  when  reinserted,  make  a  fresh  incision 
and  complicate  the  desired  result.  It  will  be  seen  that  the  wound,  when  completed, 
represents  a  triangle  ;  the  base  being  the  external,  vertical  incision  through  the  peri- 
neum, while  the  apex,  and  consequently  the  point  of  the  knife,  impinges  on  the  apex 
of  the  prostate.     This  shape  of  the  wound  facilitates  the  next  step  of  the  operation., 

'  Guy's  Hospital  Reports,  3d  Series,  vol.  xii.     1866. 
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The  knife  is  now  withdrawn,  but  the  left  forefinger  is  still  retained  in  the  rectum.  The 
probe-pointed  director  is  carried  through  the  wound,  and,  guided  by  the  left  forefinger, 
enters  the  urethra  and  is  passed  into  the  bladder.  The  finger  is  now  withdrawn  from 
the  rectum,  the  left  hand  grasps  the  director,  and  along  the  groove  of  this  instrument 
the  canula  is  slid  until  it  enters  the   bladder. 

The  operation  is  now  complete,  and  it  only  remains  to  secure  the  canula  in  its 
place  with  four  pieces  of  tape,  which  are  fastened  to  a  girth  round  the  loins.  There 
will  probably  be  no  escape  of  urine  until  the  stylet  is  removed  from  the  catheter.  A 
•direct  communication  with  the  bladder  has  now  been  obtained,  and  the  relief  to  the 
patient  will  be  immediate.  Unless  the  kidneys  have  bfecome  irremediably  disorganized, 
we  may  confidently  anticipate  a  favorable  result ;  and  the  restoration  of  the  urinary 
organs  will  be  more  or  less  complete,  in  proportion  as  the  obstructed  portion  of  the 
urethra  is  more  or  less  amenable  to  the  ordinary  judicious  treatment  of  stricture.  The 
canula  may  generally  be  retained  in  the  bladder  for  a  few  days,  and,  if  the  state  of  the 
urine  renders  ablution  necessary,  the  viscus  may  be  frequently  washed  out.  The 
■canula  may  then  be  removed,  cleaned,  and  reintroduced.  A  flexible  catheter  is  some- 
times more  desirable  and  congenial  to  the  feelings  of  the  patient  than  a  metallic 
canula. 

Puncture  of  the  bladder  directly  from  the  perineum  is  not  a  proceeding 
which  is  now  practised  for  the  i-elief  of  retention  due  to  stricture  of  the 
urethra,  or  of  any  of  the  complications  arising  therefrom.  Where  an  opening 
is  necessary,  and  the  prostate  is  normal  in  size,  a  perineal  puncture  of  the 
bladder  either  through  or  by  the  side  of  the  prostate  does  not  offer  any 
advantages  over  Cock's  operation  of  opening  the  urethra  at  the  apex  of  the 
gland,  as  already  described,  and  is  a  hazardous  proceeding. 

Where,  however,  the  prostate  by  reason  of  its  hypertrophy  becomes  the 
hindrance  to  micturition,  Cock's  operation  is  not  to  be  advised,  inasmuch  as 
the  obstacle  is  situated  behind  the  point  at  which  the  urethra  is  tapped,  and 
hence  it  is  under  the  circumstances  of  a  distended  bladder  depending  upon 
an  enlarged  prostate,  that  the  desirability  of  direct  paracentesis  from  the 
perineum,  independent  of  the  line  of  the  urethra,  may  be  considered. 

The  following  case  occurring  in  my  practice  illustrates  this  operation : — 

N.  D.,  aged  84,  was  admitted  into  the  Liverpool  Eoyal  Infirmary,  under  my  care,  on 
Nov.  4,  1881.  My  house  surgeon,  Mr.  Laimbeer,  found  him  bleeding  from  attempted 
catheterization,  with  an  enlarged  prostate  and  a  distended  bladder.  Perceiving  the 
urgency  of  the  case,  and  finding  that  catheterization  was  impracticable,  he  emptied  the 
bladder  with  Ihe  aspirator  above  the  pubis.  Afterwards  I  saw  the  patient,  and,  having 
administered  ether,  succeeded  in  passing  a  catheter.  Recognizing  the  difiiculty  of  the 
situation,  and  the  necessity  for  establishing  a  permanent  opening  through  which  the 
■urine  could  escape,  I  determined  to  tap  the  bladder  from  the  perineum.  I  therefore 
withdrew  the  catheter  without  letting  any  urine  escape,  in  order  that  I  might  tap  a 
distended  and  not  a  flaccid  viscus. 

Taking  a  trocar  specially  made  for  the  purpose,  I  introduced  it  in  the  median  line  of 
the  perineum,  three-quarters  of  an  inch  in  front  of  the  anus,  and  pushed  it  steadily 
through  the  prostate  into  the  bladder,  at  the  same  time  retaining  my  left  forefinger  in 
the  rectum  as  a  guide.  On  withdrawing  the  trocar,  a  large  quantity  of  ammoniacal 
urine  escaped.  The  canula,  being  provided  with  a  shield,  was  secured  in  its  place  by 
tapes,  much  in  the  same  way  as  a  tracheotomy-tube.  A  piece  of  India-rubber  tubing 
was  attached  to  the  portion  of  canula  which  projected  beyond  the  shield,  and  conveyed 
the  urine  into  a  vessel  placed  at  the  side  of  the  bed.  Through  this  tubing  urine  con- 
tinued to  dribble.     The  patient  was  at  once  made  comfortable  by  this  arrangement,  and 

in  forty-eight  hours  he  was  up — an  important  matter  with  old  persons and  sitting  in  an 

easy-chair.  To  permit  of  this,  the  rubber  tubing  was  shortened  during  the  daytime, 
its  end  being  tucked  through  a  light  abdominal  belt  where  it  was  compressed  by  a 
small  pair  of  bull-dog  forceps,  which  were  removed  when  the  patient  desired  to  pass 
water.  He  was  quite  as  well  as  most  men  are  at  eighty-four  years  of  age.  He  got  up 
daily,  took  his  food,  slept  comfortably  on  either  his  back  or  his  side  without  any  nar-  . 
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cotic,  and  was  quite  free  from  any  urinary  inconvenience  other  than  wearing  liis  tube. 
During  the  night,  his  sleep  was  not  broken  by  calls  to  micturate  or  pass  catheters,  as 
his  urine  ran  off  by  the  tubing  as  it  was  excreted,  while  in  the  daytime,  whilst  up  and 
about,  his  act  of  micturition  practically  resolved  itself  into  something  equivalent  to  the 
turning  of  a  tap.  His  urine,  which  had  been  fetid  and  ammoniacal,  became  normal,  the 
bladder  being  readily  washed  out  by  applying  a 

syringe  to  the  canula  twice  a  day.     On  two  or  Fig.  1302. 

three  occasions  the  canula  having  accidentally 
slipped  out,  whilst  the  tapes  were  being  changed, 
was  readily  replaced  by  the  nurse.  The  some- 
"what  enthusiastic  manner  in  which  the  patient 
compared  his  former  with  his  later  condition, 
cannot  be  passed  entirely  unnoticed.  For  about 
six  weeks  my  patient  passed  urine  through  the 
prostatic  canula.  His  health  rapidly  improved, 
and  he  was  able  to  go  about  as  if  nothing  ailed 
him.  Then  it  was  noticed  that  urine  in  gradu- 
ally increasing  quantities  began  to  flow  through 
the  natural  passage,  so  much  so  as  to  lead  me  to 
infer  that,  for  some  reason  or  other,  the  prostate  ''H I 

was  ceasing  to  obstruct  micturition. 

On  January  28, 1882, 1  removed  the  prostatic 
•canula ;  the  puncture  healed  in  the  course  of  a 
lew  days,  and  with  this  the  bladder  gradually 
proceeded  to  recover  its  natural  function  and 
power.  During  the  daytime  he  now  (April  4) 
held  his  urine  for  two  or  three  hours,  and  at  night 
got  up  twice  and  sometimes  thrice  to  mictu- 
rate ;  all  functional  symptoms  of  enlarged  prostate 
had  ceased  to  exist. 

On  the  day  of  his  admission  into  the  infirmary, 
when  the  puncture  was  made,  rectal  examination, 
practised  both  by  my  house-surgeon,  Mr.  Laim- 
beer,  and  by  myself,  left  no  doubt  that  the  pros- 
tate was  greatly  enlarged.  Upon  this  point  there 
•could  be  no  other  conclusion.  Now  we  found 
that  the  enlargement  had  almost  disappeared  ;  in 
fact,  the  finger,  by  the  rectum,  discovered  but 
little  that  could  be  regarded  as  abnormal — a 
strong  contrast  to  what  had  previously  existed. 
Here,  then,  we  had  a  case  in  which  a  surgical 
proceeding  on  an  enlarged  prostate  was  followed  fi] 

by  its  rapid  atrophy,  a  result  which,  as  far  as  I 
know,  had  not  been  noted  before.  It  may  be 
urged  that  rectal  examination  afforded  evidence 
only  that  one  side  of  the  enlarged  gland  had  thus 
become  reduced  ;  but  it  must  be  remembered  that 
a  return  of  the  power  and  function  of  micturition 
warranted  the  conclusion  that  a  corresponding 
change  had  taken  place  on  its  vesical  aspect. 

I  annex  an  illustration  (Fig.  1302)  of  the 
instruments  which  I  have  devised  for  this 
operation,  and  which  have  been  made  for 
me  by  Messrs.  Krohne  &  Sesemann,  of  Lon- 
don. 

The  trocar  is  hollow,  and  urine  escapes 
through  it  as  soon  as  it  enters  the  bladder. 
The  shield  on  the  tube  (1)  is  movable,  and  can 


X 


1  represents  fho  trocar  with,  canula  complete. 
A  piece  of  India-rubber  tubing  is  to  be  attached 
below  the  collar  of  the  canula  on  withdrawal  of 
the  trocar,  to  convey  the  urine  into  a  receptacle. 
2,  Silver  canula,  which  is  introduced  into  tube  of 
1,  to  form  a  probe  end,  and  for  retaining  it.  3. 
A  plain  silver  tube  with  which  to  clear  tube  2, 
in  case  it  should  be  blocked  up. 
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be  fixed  at  any  desired  position  to  suit  the  varying  depth  of  prostate  and 
tissues.     The  instrument  is  also  adapted  to  other  purposes. 

The  only  alternative,  in  the  case  just  narrated,  would  have  been  to  tap  the 
bladder  above  the  pubis  and  establish  a  permanent  opening.  I  consider  that 
the  method  adopted  had  some  decided  advantages.  Tapping  the  bladder 
above  the  pubis  is  not  unlike  opening  an  abscess  at  its  least  dependent  point. 
Urine  ascends  the  canula  at  a  disadvantage  as  far  as  concerns  the  carrying 
off  with  it  of  the  products  of  cystitis,  which  in  these  cases  are  present  in  some 
degree.  My  object  in  planning  this  operation  was  to  obtain,  not  only  the 
most  convenient  position  for  the  external  opening,  in  all  postures  of  the 
body,  but  further  to  provide  what  I  can  best  describe  as  a  short,  low-level 
urethra,  adapted  to  the  altered  relations  of  the  bladder  and  prostate  when 
the  latter  becomes  enlarged,  for  the  purpose  of  securing  the  most  complete 
drainage.  When  this  operation  is  practised  on  a  distended  bladder  there  is 
no  difhculty  or  danger  in  its  performance ;  it  is  quite  as  simple  as  any  of  the 
other  methods  of  reaching  the  organ.  I  believe,  too,  that  this  method  is 
applicable  when,  though  there  is  no  retention,  a  constant  state  of  vesical  irri- 
tability and  inflammation  render  it  essential  that  a  permanent  opening  should 
be  established.  Under  these  circumstances,  before  introducing  the  trocar,  a 
sound  should  be  passed  into  the  bladder  and  i:eversed,  so  that  the  beak  may 
rest  in  the  depression  behind  the  prostate.  It  is  against  this  that  the  point 
of  the  trocar  should  be  directed. 

In  connection  with  the  operation  of  tapping  the  bladder  through  the  hyper- 
trophied  prostate,  it  is  interesting  to  observe  that  a  considerable  reduction  in 
the  size  of  the  gland  followed  upon  the  retention  of  the  canula.      Whether 

Fig.  1303. 


Tapping  tlie  bladder  from  the  periueum  througli  an  enlarged  prostate. 

the  constant  pressure  of  the  tube,  acting  possibly  as  a  seton,  in  any  way  contri- 
buted to  this  result,  is  conjectural.  I  have  known  a  similar  change  follow  the 
incising  of  a  large  prostate  in  lithotomy,  and  a  case  has  been  communicated 
to  me  by  Mr.  Weston,  one  of  the  surgeons  to  the  Stafford  Infirmary,  in  which 
he  punctured  the  bladder  twice,  through  an  enormously  large  prostate,  and 
retained  a  canula,  with  the  result  that  the  growth  considerably  decreased  in 
size,  and  ceased  permanently  to  obstruct  micturition.     Such  changes  in  the 
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hypertrophied  gland  are  not,  however,  limited  to  cases  in  which  it  has 
been  punctured  and  a  canula  retained  in  the  course  of  a  paracentesis  vesicse. 
In  some  of  the  cases  recorded  by  Mr.  Thomas  Smith,i  the  wearing  of  the 
supra-pubic  tube  was  followed,  after  the  lapse  of  weeks  or  even  months,  by  a 
return  of  the  power  of  micturition  through  the  natural  channel,  indicating 
that  for  some  reason  or  other  the  prostate  had  ceased  to  obstruct.  To  quote 
Mr.  Smith's  words  upon  this  point— one  of  considerable  importance — "  cases 
are  here  recorded  where  in  great  prostatic  enlargement  the  power  of  volun- 
tary micturition  per  penem  was  entirely  regained." 

That  the  substitution  of  an  almost  involuntary  act  for  one  in  which'  all  the 
ordinary  as  well  as  the  extraordinary  muscles  of  micturition  are  engaged, 
may  be  followed  by  a  change  of  the  nature  of  atrophy,  in  which  the  large 
prostate  shares  probably  in  a  degree  proportionate  to  the  obstruction  which 
it  has  created,  is  by  no  means  impossible. 

Whatever  may  be  the  explanation,  the  good  effects  which  follow  the  estab- 
lishing of  an  artificial  drain  for  the  urine  are  by  no  means  limited  to  im- 
mediate relief,  but  are  often  permanently  beneficial. 

Puncture  from  the  Rectum. — In  the  last  place,  the  bladder  may  be 
punctured  from  the  rectum.  This  is  an  operation  which  has  to  a  great  extent 
been  superseded  as  a  temporary  resource  in  cases  of  retention,  by  aspira- 
tion above  the  pubis.  As  a  permanent  means  for  supplanting  the  normal 
channel,  when  this  is  rendered  useless  by  disease,  it  is  not  generally  to  be 
recommended,  for  the  reasons  that  (1)  the  presence  of  a  canula  in  the  rectum 
is  an  obstacle  to  defecation,  (2)  the  patient  is  necessarily  confined  to  the  recum- 
bent posture,  and  (3)  there  is  great  difficulty  in  reinserting  the  tube  in  the 
bladder,  when  this  is  necessary.  When  the  prostate  is  not  large,  although 
this  operation  may  be  easier  of  performance,  it  is  not  as  good  an  expedient  as 
tapping  the  urethra  at  the  apex  of  the  gland ;  while,  if  there  is  hypertrophy 
of  the  prostate,  rectal  puncture  may  be  impossible  of  accomplishment. 

Before  the  days  of  aspiration  and  of  improved  urethral  instruments,  this 
operation  seems  to  have  been  resorted  to  with  tolerable  frequency,  Mr. 
Cock's^  communication  on  this  operation  is  perhaps  the  most  important 
which  we  possess,  and  at  the  time  of  its  publication  did  much  towards  re- 
viving and  popularizing  it.  In  this  proceeding  the  left  index  finger  is  intro- 
duced into  the  rectum  for  the  purpose  of  feeling,  beyond  the  prostate,  the 
bulging  posterior  wall  of  the  bladder.  Into  this  the  trocar  is  to  be  thrust, 
precisely  in  the  middle  line.  This  manipulation  is  most  safely  effected  by 
either  withdrawing  the  point  of  the  trocar  well  within  the  canula  as  it  is 
passed  along  the  left  index  finger  to  its  destination,  and  then  projecting  it ; 
or  by  first  using  a  blunt  trocar  with  the  canula,  until  the  proper  position 
for  the  puncture  is  ascertained,  when  a  sharp  trocar  is  to  be  substituted  and 
the  operation  completed.  After  the  bladder  has  been  punctured  and  the 
trocar  withdrawn,  a  second  tube,  with  an  expanding  end,  may  be  passed  within 
the  first  to  secure  the  retention  of  the  apparatus  in  the  bladder.     (Fig.  1304.) 

The  canula  is  held  in  position  by  tapes  passed  through  holes  in  its  shield. 
By  means  of  some  rubber-tubing  attached  to  the  canula,  the  urine  is  con- 
veyed away  as  it  passes,  and  thus  the  patient  is  kept  dry. 

It  may  be  mentioned  that  the  bladder  has  been  punctured  from  the  urethra 
through  the  cause  of  obstruction,  and  several  instruments  for  this  purpose 
have  been  devised,  notably  one  by  Dr.  S.  J.  Kisch.*  Though  it  may  be  a 
matter  of  satisfaction  to  a  patient  to  know  that  his  retention  has  been  relieved 

'  Op.  oit.  '  Med.-Chir.  Trans.,  vol.  xxxv. 

"  Punotio  Vesicae  verrigt  met  den  troiquart-oatheter.     1849. 
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by  means  applied  in  correspondence  with  the  natural  direction,  yet  such  pro- 
ceedings are  necessarily  far  more  difficult  of  accomplishment  and  more 
hazardous  than  any  of  the  methods  of  reaching  the  bladder  which  have 
hitherto  been  described.     Although  it  may  appear  a  simple  thing  to  pass  a 


Instrnments  for  tapping  tlie  bladder  through  the  rectum ;  1,  inside  canula  ;  2,  middle  cauala ;  3,  oatside  cannla  ; 

4,  blunt  trocar;  5,  sharp  trocar. 

canula  to  the  face  of  a  stricture  or  an  enlarged  prostate,  and  then  project  a 
catheter-trocar  through  it,  and  so  enter  the  bladder,  yet  there  is  an  uncertainty 
about  such  a  proceeding  which  does  not  attend  the  more  generally  recognized 
operations  of  vesical  paracentesis. 
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Pkostatotomt. 

In  connection  with  the  treatment  of  hypertrophy  of  the  prostate,  I  wish  to 
refer  to  some  observations  recently  made  relative  to  the  practice  of  pros- 
tatotomy. 

The  class  of  cases  in  which  this  proceeding  has  already  been  advantageously 
employed,  includes  those  in  which  there  is  unusual  difficulty  in  introducing  the 
catheter ;  in  which  hemorrhage  almost  constantly  attends  the  use  of  this  instru- 
ment ;  in  which  withdrawal  of  the  urine  is  followed  by  no  sense  of  relief;  and 
in  which  the  bladder,  by  the  constant  presence  within  it  of  pus  and  tenacious 
mucus,  is  converted  into  little  else  than  a  chronic  abscess-cavity  through  which 
urine  percolates.  These  conditions  represent  types  of  the  disorder  which  are 
rapidly  fatal.  The  operation  which  I  have  practised'  under  these  circum- 
stances, consists  in  opening  the  membranous  urethra  from  the  perineum, 
and  then,  introducing  a  probe-pointed  knife  along  the  prostatic  urethra,  in 
making  a  section  of  the  obstructing  portion  of  the  gland  in  the  median  line. 
In  doing  the  operation,  it  is  not  desirable  to  make  an  opening  larger  than 
will  admit  the  index  finger  from  the  perineum  into  the  prostatic  urethra ; 
such  an  opening  is  completely  filled  up  by  the  drainage-tube  that  is  subse- 
quently used,  and  consequently  but  little  fear  of  hemorrhage  need  be  enter- 
tained. The  drainage-tubes  which  I  am  in  the  habit  of  employing,  after 
section  of  the  prostate  has  been  effected,  are  double :  that  is  to  say,  a  soft- 
rubber  catheter  is  passed  into  the  bladder,  and  retained  within  a  stiffer,  gum- 
elastic  one.  There  are  many  advantages  connected  with  this  arrangement, 
as  the  inner,  soft-rubber  tube  adapts  itself  to  the  inequalities  about  the  floor 
which  often  exist  in  bladders  that  have  long  suffered  from  the  effects  of  an 
obstructing  prostate.  In  this  way  a  sacculated  bladder  which  has  been 
opened  from  the  perineum,  as  for  a  lithotomy,  may  be  thoroughly  drained. 
Very  considerable  importance  in  the  after-treatment  is  attached  to  a  pro- 
longed use  of  the  drainage-apparatus,  the  object  being  to  render  the  section 
of  the  prostate  not  a  temporary  one,  as  after  lithotorny,  but  permanent. 
Hence  I  am  in  the  habit  of  retaining  these  tubes  for  six,  eight,  or  even 
twelve  weeks.  If  after  such  periods  of  continuous  drainage,  on  removing 
the  tube  from  the  perineal  wound,  I  find  that  a  soft  catheter  can  be  made 
to  enter  the  bladder  easily  by  the  natural  route,  or  if,  as  sometimes  hap- 
pens, urine  forces  its  way  in  spite  of  the  perineal  tube  along  the  natural 
passage,  I  regard  these  as  indications  that  the  object  in  view  has  been 
obtained.  The  regular  passage  of  the  bougie  along  the  whole  length  of  the 
urethra  is  continued  until  the  perineal  wound  has  soundly  healed,  a  process 
which  usually  takes  place  rapidly.  In  offering  an  explanation  of  the  satis- 
factory results  which  have  followed  this  method  of  treatment,  I  think  that 
not  only  may  it  be  found  in  the  means  adopted  to  render  the  section  of  the 
prostate  permanent,  but  further,  that  something  is  due  to  the  introduction 

•  Proceedings  of  the  International  Medical  Congress  of  Copenhagen,  1884. 
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into  the  prostate  of  no  inconsiderable  quantity  of  shrinking  or  cicatricial 
tissue.  I  see  that  Dr.  Gouley*  claims  priority  for  the  proceeding  just  de- 
scribed ;  what  is  of  more  importance  is  that  it  has  received  his  approval. 


Rupture  of  the  Prostate  and  Bladder. 

An  instructive  case  of  extra-peritoneal  rupture  of  the  male  bladder  by 
crushing,  has  been  reported  1by  Dr.  R.  F.  Weir.^ 

The  patient  having  been  etherized,  an  incision  three  and  a  half  inches  long  was  made 
under  sublimate  irrigation  in  the  median  line,  midway  between  symphysis  and  umbilicus, 
until  the  subperitoneal  plane  was  reached,  where  a  large  Cavity  was  found  containing  at 
least  a  pint  of  bloody,  undecomposed  urine.  The  finger  could  be  carried  its  full  length 
behind  the  symphysis,  but  nothing  was  detected.  To  permit  a  more  complete  diagnosis, 
as  well  as  to  allow  of  the  carrying,  if  possible,  of  a  drainage-tube  from  the  hypogastric 
opening  down  and  out  of  the  perineum,  the  patient  was  placed  in  the  lithotomy  posi- 
tion, and,  on  a  staff  introduced  into  the  bladder,  a  median  incision  was  made,  opening 
the  urethra  just  anterior  to  the  prostate  ;  the  finger,  passed  in  here  towards  the  bladder, 
revealed  a  rent  running  along  the  left  side  of  the  roof  of  the  prostate,  which  was  lost 
in  the  wall  of  the  bladder  itself.  Its  upper  limit  was  not  defined,  purposely,  to  avoid 
extra  damage  to  the  part.  Through  the  supra-pubic  incision  a  large  silver  catheter  was 
carried,  and,  aided  by  the  finger  in  the  perineal  wound,  was  caused  to  pass  through  the 
laceration  of  the  bladder  and  to  emerge  from  the  lower  wound.  To  the  eye  of  this 
catheter  a  thread  was  attached,  and  a  large  rubber  drainage-tube  was  pulled  through  as 
the  silver  instrument  was  withdrawn.  Each  end  of  the  tube  was  secured  by  a  suture  to 
the  skin,  and  a  second  drainage-tube  was  then  passed  into  the  bladder,  and  its  external 
end  also  fastened  in  the  perineum.  The  cavity  which  had  contained  the  extravasated 
urine  and  the  bladder  were  carefully  washed  out  with  a  warm  sublimate  solution  of  1 
to  2000,  and  iodoform  gauze  was  placed  over  each  wound,  though  so  lightly  that  urine 
could  readily  flow  through  the  dressing.     The  patient  made  an  excellent  recovery. 

This  case  illustrates  not  only  the  value  of  the  perineal  incision  under  such 
circumstances,  but  the  importance  of  providing  the  most  perfect  kind  of 
urine-drainage  as  a  fundamental  principle  in  the  treatment  of  ruptures  of 
the  bladder.  Additional  prominence  has  been  given  to  this  point  in  Mr. 
Rivington's  recent  and  important  work.* 

'  New  York  Medical  Journal,  May  2,  1885. 

'  Medical  Record,  March  29,  1884. 

*  Rupture  of  the  Urinary  Bladder,  based  on  the  Records  of  300  cases.    London,  1884. 
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EXPLOKATION  OF  THE  TJrETHRA  AND  BLADDER. 

Direct  inspection  of  the  genital  organs  and  of  the  hypogastric  region  may 
inform  us  in  regard  to  certain  lesions  of  the  nrethra  and  bladder,  such  as 
vices  of  conformation,  wounds,  and  fistulse.  In  women  this  inspection  de- 
mands the  employment  of  the  speculum,  which  exposes  the  vesico-vaginal 
septum  and  the  posterior  wall  of  the  urethra.  Palpation  of  the  lower  surface 
of  the  penis,  or  of  the  perineum,  sometimes  discloses  the  presence  of  lesions 
situated  in  the  penile  and  perineal  portions  of  the  urethral  canal  (stricture, 
calculus) ;  and,  combined  with  percussion,  makes  it  possible  to  estimate  the 
state  of  distension  or  emptiness  of  the  bladder.  In  the  same  category  of 
methods  of  exploration,  the  reeled  and  vaginal  touch  must  be  noted.  By  the 
rectal  touch  the  pulp  of  the  forefinger,  turned  toward  the  prostate  and  the 
ias-fond  of  the  bladder,  can  explore  those  parts  of  the  urinary  organs,  and 
furnish  important  data  for  diagnosis.  In  women,  the  vaginal  touch  renders 
analogous  service  in  permitting  the  finger  to  palpate  the  urethra  and  the  bas~ 
fond  of  the  bladder.  But  it  is  chiefly  by  sounding  that  we  succeed  in  acquir- 
ing the  most  precise  notions  in  regard  to  the  state  of  the  organs  in  question. 
This  exploratory  sounding  should  be  made  in  a  different  manner,  and  with 
special  instruments,  according  as  it  is  proposed  to  explore  the  bladder  or  the 
urethra. 

Exploration  of  the  urethra,  which  has  for  its  principal  object  to  ascer- 
tain the  degree  of  permeability  of  the  canal,  and  to  detect  the  presence  of  an 

Fig.  1305. 


Exploratory  bougie. 

obstacle  to  normal  micturition,  is  practised  with  the  aid  of  flexible  bougies 
(Fig.  1305)  with  bulbous  extremities,  of  variable  size  and  conical  in  form. 

(  421) 
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The  introduction  of  this  instrument  is  very  easy.  It  suffices,  after  oiling  it 
well,  to  insinuate  it  slowly  into  the  meatus,  when  a  gentle  and  continuous 
pressure  will  make  it  traverse  the  whole  length  of  the  urethra,  if  there  he  no 
obstruction.  In  the  contrary  case  the  instrument  is  arrested  ;  and  we  shall 
see  hereafter,  in  speaking  of  strictures  of  the  urethra,  how  by  this  means  one 
can  determine  exactly  the  seat,  extent,  and  degree  of  the  narrowing.  The 
exploration  of  the  urethra  with  the  bougie-a-houle  makes  it  possible,  also,  to 
recognize  the  degree  of  sensitiveness  of  the  canal,  and  to  determine  at  what 
points  this  sensitiveness  exists. 

Exploration  of  the  bladder  requires  the  use  of  metallic  instruments  with 
a  small  curve.  These  instruments,  generally  of  silver  or  German  silver,  are  in 
the  form  of  solid  or  hollow  sounds  (catheters),  terminating  in  a  short  beak,  25 
millimetres  long,  inclined  at  an  angle  of  13°  more  than  a  right  angle  with  the 
shank,  and  slightly  expanded  at  the  end.   (Fig.  1306.)    Sir  Henry  Thompson 

Fig.  1306. 


Exploratory  catheter. 


has  improved  this  instrument  by  giving  it  a  cylindrical  handle,  which  makes 
it  possible  to  guide  its  movement  in  every  direction,  and  insures  a  more 
accurate  contact  with  the  hand  of  the  surgeon.  (Fig.  1307.)    Further,  for 

Fig.  1307. 


Tliompson'B  catlieter-sound. 

exploration  of  the  bladder,  and  especially  in  the  case  of  foreign  bodies,  special 
instruments  are  employed,  which  are  designated  by  the  name  of  exploratory 
lithotrites.  Of  these  we  shall  speak  hereafter.  They  have  the  same  form 
as  the  exploratory  sounds  with  small  curve,  and  their  introduction  into  the 
bladder  is  governed  by  the  same  rules. 

^Exploratgry  Sounding. — The  patient  should  be  laid  upon  a  bed  of 
suitable  height,  the  pelvis  resting  in  a  horizontal  position,  or  even  slightly 
raised  by  means  of  a  small  pillow  or  a  folded  cloth  several  times  doubled, , 
the  thighs  separated,  and  the  legs  slightly  flexed.  Some  surgeons  still  advise 
that  every  exploration  of  the  bladder  should  be  preceded  by  the  injection  of 
a  certain  quantity  of  lukewarm  water.  In  most  cases  it  is  useless  to  have  re- 
course to  this  preliminary  operation,  and  it  is  enough  that  the  bladder  should 
contain  a  small  quantity  of  urine  for  the  exploration  to  be  conducted  under 
the  best  conditions.  Should  it  be  otherwise,  the  surgeon  should  proceed  to 
this  injection,  after  having  previously  introduced  a  flexible,  rubber  catheter, 
taking  care  to  introduce  the  liquid  very  gently,  and  to  stop  before  the  patient 
complains  of  the  desire  to  urinate,  and  as  soon  as  the  piston  of  the  syringe 
used  for  the  injection  encounters  the  least  resistance.     The  surgeon  placed 
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at  the  right  of  the  patient,  takes  the  penis  with  the  left  hand  between  the 
middle  and  ring  fingers,  whilst  the  index  and  thumb  roll  the  prepuce  back  and 
separate  the  lips  of  the  meatus.  The  sound  or  catheter,  previously  coated  with 
oil,  is  held  in  the  right  hand,  the  thumb  lying  across  the  side  of  the  convexity 
of  the  instrument  and  close  to  the  outer  extremity,  the  index  and  the  middle 
finger  applied  to  the  opposite  side,  so  that  the  outer  extremity  rests  upon  the 
last  phalanx  of  the  index.  Most  authors  advise  holding  the  instrument 
parallel  to  the  linea  alba.  Some  prefer  to  incline  its  curvature  toward  the 
right  inguinal  region,  giving  it  a  direction  parallel  to  the  gluteal  fold,  and  to 
insinuate  it  gently  into  the  meatus ;  then  as  soon  as  it  penetrates  to  the 
spongy  portion  of  the  urethra,  to  replace  the  sound  and  the  penis  parallel 
to  the  abdomen  and  the  linea  alba.  But  whatever  may  be  the  manner  in 
which  the  introduction  is  begun,  the  manoeuvre  of  exploratory  sounding 
is  comprised  in  three  stages. 

First  Stage. — The  sound  is  gently  pressed  into  the  urethra,  at  the  same 
time  that  the  surgeon  presses  the  penis  upon  the  sound.  It  is  important 
that  during  its  progress  the  instrument  should  be  kept  in  the  median  line, 
'the  beak  following  the  upper  wall  of  the  urethra,  the  heel  resting  on  the 
posterior  wall  which  it  presses  away.  When  the  instrument  so  conducted 
reaches  the  cul-de-sac  of  tlje  bulb,  its  extremity  tends  naturally  to  engage  in 
the  opening  of  the  membranous  portion,  and  the  second  stage  begins.  In  order 
to  regulate  more  precisely  the  precise  moment  when  this  second  stage  begins, 
Gruyon  has  proposed  the  following  modification  of  the  classical  procedure: 
He  holds  the  sound  in  such  a  manner  that  its  curve  looks  toward  the  inner 


Fig.  1308. 


Exploratory  sonoding :  first  stage. 


face  of  the  right  thigh,  the  shaft  and  the  handle  being  perpendicular  to  the 
anterior  face  of  the  thigh  or  even  a  little  oblique.  The  sound  being  con- 
ducted in  this  way  to  the  cul-de-sac  of  the  bulb,  arrives  there  in  a  transverse 
position,  the  heel  resting  on  the  left  and  the  beak  on  the  right  lateral  wall. 
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The  arrest  of  the  instrument  indicates  that  it  has  reached  this  level  and  that 
the  first  stage  is  complete.  In  reality,  in  order  that  the  beak  shall  penetrate 
the  curved  portion  of  the  canal,  it  is  indispensable  that  it  shall  go  throu'gh 
half  a  revolution,  in  such  a  manner  that  its  extremity  shall  follow  the  upper 
v^all,  its  heel  corresponding  to  the  lower.  As  soon  then  as  the  surgeon  feels 
the  resistance  which  the  floor  of  the  bulb  offers,  he  brings  the  penis  and  the 
instrument  back  gradually  toward  the  median  line  of  the  abdomen,  and  it  is 
seldom  necessary  even  to  give  a  slight  movement  of  rotation  to  the  handle  of 
the  sound  in  order  that  its  beak  shall  engage  in  the  membranous  portion 
of  the  canal.  Commonly  this  movement  of  the  sound  is  executed  spontane- 
ously, and  the  surgeon  should  rather  follow  than  direct  the  movement  of  the 
instrument. 

Second  Stage. — As  soon  as  the  beak  of  the  instrument  has  penetrated  the 
opening  of  the  membranous  portion,  the  handle  tends  to  rock  forward  of 
itself.     The  hand  of  the  surgeon  has,  so  to  speak,  no  other  function  than  to 

follow  this  movement,  supporting 
Fig.  1309.  the  sound  gently  and  holding  it 

in  the  median  line.  But  the  left 
hand,  on  the  contrary,  plays  a  very 
important  part ;  abandoning  the 
penis,  it  should  be  applied  flat  to 
the  pubic  region  and  made  to 
depress  strongly  the  soft  parts 
which  cover  the  pubis.  The  ob- 
ject of  this  movement  is  to  depress 
and  relax  the  suspensory  ligament 
of  the  penis,  and  consequently  to 
diminish  the  curve  of  the  mem- 
branous portion  of  the  urethra. 

Third  Stage. — In  the  normal  state 
this  third  stage  blends  with  the 
second  stage,  and  is  accomplished, 
so  to  speak,  without  the  knowledge 
of  the  surgeon.  The  sound,  con- 
tinuing its  movement  of  rocking 
forward,  passes  rapidly  through 
the  membranous  and  prostatic 
portions,  and  reaches  the  bladder. 
Only  ^rarely  is  it  necessary  to  aid  this 
progression  by  a  very  light  propul- 
sion of  the  instrument.  This  third 
acage,  so  easy  in  the  normal  state,  often  presents  the  greatest  difliculties  in 
pathological  cases,  and  requires  certain  special  manoeuvres  which  have  been 
indicated  in  the  article  on  diseases  of  the  prostate.  The  fact  that  the  instru- 
ment has  reached  the  bladder  is  recognized  when  the  instrument  can  be 
moved  freely  in  all  directions.  At  this  moment  the  exploration  of  the  urin- 
ary reservoir  begins.  The  sound  is  gently  pushed  on  until  it  touches  the 
posterior  wall,  and  then  is  brought  forward  after  its  beak  has  been  successively 
inclined  to  the  right  and  left.  By  these  manoeuvres  the  capacity  of  the  bladder 
is  ascertained,  as  well  as  the  condition  of  its  lateral  walls,  and  the  condition 
of  the  neck.  To  explore  the  lower  wall  and  the  bas-fond,  the  beak  of  the 
instrument  is  turned  downward  and  drawn  gently  toward  the  neck  of  the 
bladder.  Finally,  the  examination  of  the  upper  wall  requires  the  lowering  of 
the  handle,  which  carries  up  the  bent  extremity  of  the  instrument.  By  these 
various  manoeuvres  one  can  not  only  acquire  information  as  to  the  degree  of 
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sensitiveness  of  the  organ,  and  as  to  the  state  of  its  walls,  but  may  also  recog- 
nize the  presence  of  foreign  bodies  or  calculi. 

I  shall  limit  myself  to  this  simple  general  presentation,  waiting  until  a 
future  time  to  dwell  upon  the  exploratory  manoeuvres  appropriate  to  different 
cases.  I  shall  only  add  that  from  the  quantity  of  urine  contained  in  the 
bladder,  and  from  the  force  of  the  stream  that  flows  from  the  catheter,  it  is 
possible  to  judge  approximatively  of  the  degree  of  contractility  of  the  vesical 
walls. 

As  complementary  to  the  study  of  exploratory  sounding,  I  think  I  ought 
to  indicate  here  briefly  the  rules  for  evacuatory  catheterization,  so  as  not  to 
have  to  return  to  it  hereafter. 

Evacuatory  Catheterization. — The  instruments  used  to  empty  the  bladder 
of  urine,  are  metallic  and  flexible  catheters.  The  first  are  of  silver  or  German 
silver;  they  have  a  length  of  30  centimetres,  and  a  diameter  of  5  millimetres ; 
their  curve  is  very  variable,  and  particular  forms  are  specially  suited  for 
certain  cases.     The  catheter  most  commonly  used  (Fig.  1310)  has  at  its  end  a 

Fig.  1310. 


Ordinary  catheter, 

curve  which  forms  a  quarter  of  a  circle,  8  or  9  centimetres  in  diameter ;  its 
handle  is  funnel-shaped,  and  bears  at  the  sides  two  little  rings,  placed  trans- 
versely, which  may  serve  to  fix  it,  and  to  indicate  the  position  of  the  beak 
of  the  instrument.  For  the  convenience  of  the  surgeon,  metallic  catheters 
are  made,  composed  of  several  pieces,  so  as  to  be  taken  apart  and  put  in  a 

Fig.  1311. 


Metallic  catheter  ia  sections. 


pocket  case.  (Fig.  1311.)    The  so-called  "  gum  catheters"  are  generally  made 
of  a  silk  tissue,  which  constitutes  the  framework  of  the  instrument,  and  upon 
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which  are  wrapped  a  large  number  of  layers  of  a  mixture  of  linseed  oil  and 
liquefied  caoutchouc.     These  catheters  are  straight  or  curved  (Fig.  1312),  and 

Fig.  I3I2. 


Gam  catheters,  straight  and  curved. 

among  the  latter  the  curves  vary.     To  this  class  belong  also  the  elbowed  and 
double-elbowed  catheters.     (Fig.  1313.) 

In  addition  to  cylindrical  catheters,  catheters  with  conical  or  olivary 
extremities  are  used  in  certain  cases.    Finally,  for  several  years  past  catheters 

Fig.  1313. 


Elbowed  catheters. 

without  the  silk  web,  and  made  entirely  of  vulcanized  caoutchouc,  have  been 
advantageously  employed  for  evacuatory  catheterization.  On  account  of  their 
extreme  flexibility,  these  catheters  run  no  risk  of  wounding  the  walls  of  the 
canal  during  their  introduction,  and  they  are  very  well  borne  by  patients 
when  allowed  to  remain.     (Fig.  1314.) 

I  will  describe  briefly  the  method  of  evacuatory  catheterizatipn  with  metal- 
lic and  with  flexible  catheters. 

JEvacuatory  Catheterization  with  Metallic  Catheters. — Here  we  find  again  the 
three  stages  spoken  of  in  connection  with  exploratory  sounding.  First 
stage :  The  patient  lying  down,  as  has  been  already  described,  the  surgeon 
places  himself  at  the  left  hand  of  the  bed,  and,  holding  the  penis  of  the 
patient  with  the  left  hand  and  the  catheter  with  his  right,  according  to  the 
rules  already  given,  he  brings  the  instrument  in  front  of  the  abdomen, 
parallel  to  the  linea  alba,  insinuates  its  extremity  into  the  meatus  urinarius, 
and  makes  it  glide  along  the  urethra,  while  at  the  same  time  he  presses  the 
penis  gently  upon  the  catheter.  (Fig.  1315.)  When  the  beak  of  the  instru- 
ment arrives  below  the  pubis,  it  is  stopped  by  the  neck  of  the  bulb.  The 
second  stage  then  begins,  and,  in  order  that  the  instrument  shall  continue  its 
course,  it  is  necessary  for  it  to  be  given  a  movement  of  rocking  forward,  during 
which  its  beak  engages  in  the  membranous  portion  of  the  urethi'a  and  traverses 
its  whole  length.  The  surgeon's  part  consists  in  following,  so  to  speak,  this 
change  of  direction,  by  gradually  lowering  the  handle  of  the  catheter  between 
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the  thighs  of  the  patient,  and  by  exercising  a  very  light  pressure  upon  the 
instrument. 

Under  normal  conditions,  the  third  stage  of  catheterization  with  a  curved 
instrument  blends  with  the  second,  of  which  it  is  the  uninterrupted  con- 
tinuation. So  it  is  sufficient,  under  these  conditions,  to  continue  the  rocking 
movement  and  the  propulsion,  in  order  to  cause  the  catheter  to  pass  through 
the  prostatic  portion  of  the  urethra  and  to  make  it  enter  the  bladder. 

Fig.  1314. 


Gum  catheters,  straight  and  curved,  with  conical  and  olive-shaped  ends. 


The  most  delicate  stage  of  catheterization  with  a  curved  instrument 
corresponds  with  the  passage  of  the  catheter  through  the  curved  portion  of  the 
canal ;  so  that  it  may  not  be  useless  to  point  out  just  here  the  difficulties  most 
frequently  met  with,  and  the  way  to  overcome  them.  We  shall  return  here- 
after to  special  cases.  It  may  happen  that,  at  the  moment  when  the  handle 
of  the  catheter  is  lowered,  its  beak,  having  pressed  the  bulb  too  far  down, 
pushes  before  it  the  walls  of  the  canal,  the  opening  of  which  is  thus  closed. 
In  such  a  case  the  instrument  must  be  withdrawn  a  little,  and  the  rocking 
movement  be  begun  again.  At  the  same  time  the  left  hand  is  set  free,  as  it 
is  no  longer  needed  to  support  the  penis,  and  it  may  be  used  to  aid  in  this 
manoeuvre.  It  is  to  be  placed  under  the  scrotum,  and  the  fingers,  pressing 
on  the  convexity  of  the  catheter  through  the  perineum,  furnish  a  point  of 
support  upon  which  it  turns  as  on  a  pivot  at  the  moment  when  the  handle  is 
lowered,  so  that  its  beak  is  elevated  and  enters  the  curved  portion  of  the 
canal.  (Fig.  1316.)  In  persons  with  considerable  fat,  it  not  rarely  happens 
that  at  the  moment  when  the  catheter  is  lowered  it  is  caught  against  the 
upper  wall  of  the  canal  and  stopped.  In  such  a  case  the  manoeuvre  spoken 
of  in  connection  with  exploratory  sounding,  and  which  consists  in  press- 
ing the  soft  parts  of  the  pubes  firmly  down  so  as  to  relax  the  suspensory 
ligament  of  the  penis,  will  make  it  easy  to  engage  the  beak  of  the  catheter. 
Finally,  when  the  instrument  is  stopped   in  the  prostatic  portion  of  the 


428  INJURIES   AND   DISEASES   OF   THE   UEBTHRA. 

urethra,  the  rectal  touch  will  come  to  our  aid.  The  finger  inserted  in  the 
rectum  supports  the  catheter,  keeps  its  beak  applied  against  the  upper  wall, 
and  so  permits  it  to  pass  over  the  obstacle. 

Fig.  1315. 


Evacnatory  catheterization :  first  stage. 

Moacudtory  Catheterization  with  Flexible  Catheters. — Catheterization  with 
flexible  catheters  is  practised  in  two  totally  diflerent  ways :  sometimes  the 
catheter  is  used  by  itself,  sometimes  there  is  introduced-  into  it  a  more  or  less 
flexible  metallic  rod,  called  a  stylet  (Fig.  1317),  which  is  designed  to  give  the 
catheter  the  qualities  of  an  inflexible  instrument.  The  flexibility  of  the  stylet 
makes  it  possible  also  to  bend  it  at  will,  and  thus  to  imitate  all  the  varieties  of 
metallic  catheter.  A  stylet  should  become  as  it  were  one  piece  with  the 
catheter.  To  secure  this  fundamental  condition,  Voillemier  recommends  the 
use  of  stylets  the  heels  of  which  are  conical  for  a  distance  of  three  or  four 
centimetres,  and  which  enter  the  catheter  with  some  friction. 

The  various  manoeuvres  of  catheterization  with  flexible  catheters  armed 
with  stylets,  do  not  difier  from  those  which  I  have  already  described  for 
evaeuatory  catheterization  with  curved  metallic  catheters.  I  need  not  go 
over  this  again,  but  I  ought  to  point  out  a  special  manoeuvre  which  makes 
it  possible  to  employ  a  stylet  with  an  elbow,  and  which  may  be  of  service  in 
cases  of  prostatic  obstruction.     This  manoeuvre  consists  in  drawing  the  stylet 
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back,  at  the  same  time  that  the  catheter  is  pushed  on,  so  that  the  beak  of  the 
latter  rises  up  and  undergoes  a  change  of  direction  which  allows  it  to  pass 
over  the  obstacle.     Guyon  recommends  for  this  manoeuvre  the  employment 

Fig.  1316. 


Evacuatory  catheterization  :  third  stage. 

of  a  double-elbowed  catheter,  the  movement  of  which,  when  it  is  liberated 
by  the  withdrawal  of  the  stylet,  furnishes  the  conditions  which  are  needed 
for  overcoming  prostatic  obstruction  much  better  than  the  ordinary  elbowed 
catheter. 

Fig.  1317. 


— ^ 


stylet. 

Catheterization  with  a  flexible  catheter,  not  armed  with  a  stylet,  does  not 
merit  special  description.  The  flexibility  of  the  instrument  causes  it  to 
accommodate  itself  to  the  various  curves  of  the  canal,  and  it  suffices  to  push 
it  on  gently,  to  make  it  traverse  the  whole  length  of  the  urethra.  Mean- 
while, an  exact  knowledge  of  the  normal  anatomy  of  the  part,  and  the 
dexterity  which  practice  alone  can  give,  enable  one  to  stop  before  an 
obstacle,  to  pass  round  it,  or  to  avoid  it  by  directing  the  catheter  in  one 
direction  or  another. 

To  complete  what  refers  to  the  general  rules  for  catheterization,  I  shall  say 
a  few  words  about  catheterization  in  the  female,  and  about  the  manner  of 
fixing  catheters  which  are  to  be  retained. 

Catheterization  in  the  Female. — For  this  catheterization,  which  is  generally 
very  easy  on  account  of  the  shortness  and  the  almost  rectilinear  direction  of 
the  canal,  either  metallic  catheters,  very  slightly  curved,  pr  ordinary  flexible 
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catheters  are  used.  The  patient  lies  upon  the  back,  the  pelvis  being  elevated 
with  a  folded  cloth,  the  thighs  separated,  and  the  legs  slightly  flexed.  The 
surgeon,  placed  at  the  right  of  the  bed,  separates  the  labia  with  the  thumb 
and  index  of  the  left  hand,  and  exposes  the  meatus  urinarius,  which  is  situated 
below  the  clitoris,  a  little  above  the  opening  of  the  vagina.  He  then  intro- 
duces the  catheter  into  the  meatus  in  such  a  manner  that  its  concavity  is 
turned  toward  the  pubis,  and,  pushing  the  instrument  gently  forward  at  the 
same  time  that  he  depresses  it  lightly  between  the  thighs,  he  makes  it  pass 
on  into  the  bladder. 

It  may  be  useful  to  know  how  to  pass  the  catheter  on  women  without 
exposing  them.  The  following  is  the  procedure  to  be  carried  out  with  this 
object:  The  patient  lying  down  in  the  manner  just  described,  the  surgeon 
places  his  left  hand,  in  a  position  of  pronation  before  the  vulva.  With  the 
thumb  and  the  middle  finger  he  separates  the  labia  majora  and  minora ;  then 
he  carries  the  forefinger  to  the  entrance  of  the  vagina  and  draws  it  gently  for- 
ward until  he  feels  in  the  median  line  a  little  depression,  which  is  nothing 
else  but  the  entrance  to  the  urethra.  He  keeps  his  finger  at  this  point, 
and  passes  the  beak  of  the  catheter  along  its  pulp  and  introduces  it  into  the 
canal.  This  procedure,  the  description  of  which  I  borrow  from  Voillemier, 
is  preferable  to  that  which  consists  in  first  recognizing  the  clitoris  with  the  left 
forefinger,  and  using  this  organ  as  a  guide  to  find  the  orifice  of  the  urethra. 

Method  of  fixing  a  Catheter  in  the  Urethra. — There  are  cases,  to  be  considered 
hereafter,  in  which  it  is  necessary  to  allow  a  catheter  to  remain  for  some  time 
in  the  bladder;  and  to  accomplish  this  various  contrivances  have  been  devised 
to  keep  the  instrument  in  place.  The  majority  of  these  have  fallen  into 
oblivion,  and  nowadays  recourse  is  hardly  ever  had  to  anything  but  very 
simple  means  which  the  surgeon  applies  himself.  That  most  commonly 
used  consists  of  two  cords,  composed  of  several  strands  of  cotton  thread, 
which  are  knotted  at  their  middle  upon  the  catheter,  about  a  centimetre  from 
the  meatus.  The  four  ends  of  the  cord  are  carried  along  the  penis,  one  on 
each  side,  one  on  the  upper  aspect,  and  one  on  the  lower  aspect,  and  are 
attached  by  a  strip  of  adhesive  plaster  carried  two  or  three  times  around 
the  penis.  After  this  it  is  important  to  double  the  ends  of  the  cord  back 
over  the  strip  of  plaster,  and  they  may  even  be  rolled  round  the  penis,  the 
fixation  being  finished  with  a  final  turn  of  the  strip. 

Endoscopy. — I  cannot  conclude  these  remarks  about  exploration  of  the  uri- 
nary organs,  without  calling  attention  to  the  eff'orts  which  have  been  made 
to  carry  light  into  the  depths  of  those  organs,  and  to  recognize  with  the  eye 
the  alterations  of  which  they  may  be  the  seat.  The  more  or  less  complicated 
forms  of  apparatus  devised  for  this  object,  and  especially  the  endoscope  of 
D&ormeaux,  are  quite  difiicult  to  use,  and,  up  to  the  present  time,  have 
given  results  of  no  great  value.  So  I  confine  myself  to  mentioning,  without 
describing  them. 


Traumatic  Lesions  of  the  Ukethea. 

Among  traumatic  lesions  of  the  urethra  some  are  produced  from  without 
inwards,  others  from  within  outwards ;  the  latter  follow  the  introduction 
of  foreign  bodies  into  the  urethral  cavity,  or  are  the  consequence  more 
especially  of  clumsy  surgical  manoeuvres  (false  passages). 

Traumatic  Lesions  of  the  Urethra  produced  from  without  inwards. — 
These  lesions  comprise-:  (1),  wounds,  properly  so  called,  made  by  puncturing 


TRAUMATIC   LESIONS    OF   THE   URETHRA.  431 

or  cutting  instruments  ;  and  (2),  contusions  and  contused  wounds,  whicli  are 
oftener  designated  by  the  name  of  ruptures  or  lacerations  of  the  urethra,  when 
they  are  not  accompanied  by  solution  of  continuity  of  the  peri-urethral  soft 
parts. 

I.  Wounds  of  the  Urethra. — On  account  of  its  situation,  the  urethra 
escapes  rather  easily  the  action  of  puncturing  or  cutting  instruments.  Pro- 
tected at  the  back  by  the  whole  thickness  of  the  perineum  and  by  the  pubes, 
it  is  seen  to  be  imbedded  in  front  in  the  trough  presented  by  the  cavernous 
bodies  at  their  lower  part ;  whence  it  results  that,  even  if  the  urethra  alone 
could  be  wounded  in  its  perineal  portion,  this  could  happen  only  very  rarely 
in  its  free  portion,  without  the  existence  of  a  concomitant  wound  of  the 
cavernous  bodies. 

Punctures  of  the  urethra  are  without  consequence.  They  are  usually 
accompanied  by  a  slight  flow  of  blood  from  the  meatus,  or  by  an  ecchymosis 
situated  at  the  point  where  the  instrument  has  penetrated,  and  they  heal 
spontaneously  at  the  end  of  a  few  days.  Wounds  made  with  cutting  instruments 
are  more  serious,  and  their  gravity  varies  with  their  extent  and  seat.  Those 
of  the  'perineal  portion  of  the  urethra  are  extremely  rare,  are  characterized  by 
a  more  or  less  abundant  escape  of  urine,  and  heal  spontaneously  with  extreme 
rapidity — -of  which  an  idea  may  be  formed  by  observing  the  way  in  which 
wounds  resulting  from  perineal  lithotomy  behave.  In  order,  however,  to 
prevent  a  possible  infiltration  of  urine  in  cases  of  this  sort,  a  catheter  should 
be  introduced  and  retained,  and  the  wound  should  not  be  closed  with  points 
of  suture,  but  merely  covered  with  a  simple  dressing. 

Wounds  of  the  pendulous  portion  of  the  urethra  are  accompanied,  however 
small  they  may  be,  by  a  solution  of  continuity  of  the  cavernous  bodies,  and 
consequently  by  an  abundant  but  not  serious  hemorrhage,  which  stops 
spontaneously,  or  upon  light  compression.  The  treatment  consists  in  the  intro- 
duction and  retention  of  a  catheter,  preferably  a  cylindrical  one  if  the  urethra 
has  not  been  divided  through  its  whole  circumference.  If,  on  the  contrary, 
the  extent  of  the  wound  leads  to  the  fear  that  a  complete  division  of  the 
canal  has  taken  place,  it  is  preferable,  because  of  the  retraction  of  the  two 
edges,  to  employ  a  catheter  with  a  conical  or  olivary  end,  the  extremity  of 
which,  at  once  delicate  and  blunt,  meets  with  less  obstruction.  When  the 
catheter  is  once  in  place,  the  wound  should  be  sutured  either  with  close  inter- 
rupted sutures,  or,  better,  with  the  continuous  suture.  At  the  end  of  the 
second  or  third  day  the  catheter  must  be  removed,  for  fear  that  it  may  give 
rise  to  suppuration,  which  would  prevent  immediate  union.  If  it  should  prove 
impossible  to  pass  the  catheter  through  the  posterior  edge  of  the  cut,  it 
might  be  well,  as  Voillemier  has  recommended  and  as  Reybard  has  success- 
fully practised,  to  suture  the  wound  notwithstanding,  but  then  to  watch  the 
micturition  with  the  greatest  care,  removing  the  sutures  at  the  first  sign  of 
infiltration.  In  case  the  cavernous  bodies  have  been  divided  through  the 
greater  part  of  their  extent,  the  conduct  of  the  surgeon  should  be  the  same. 
It  should  be  remembered,  moreover,  that  every  transverse  wound  of  the 
urethra,  even  the  simplest,  inevitably  leaves  behind  a  cicatricial  stricture, 
often  most  rebellious  to  treatment. 

n.  Contused  Wounds  ;  Eupturbs  and  Lacerations. — There  are  two  varie- 
ties of  contused  wound  of  the  urethra.  In  the  first,  which  I  shall  simply 
mention,  and  the  type  of  which  is  seen  in  gunshot  wounds,  the  solution  of  con- 
tinuity involves  not  only  the  urethra  but  also  the  soft  parts  which  cover  it. 
In  the  second,  to  which  alone  the  name  of  rupture  or  laceration  is  applicable, 
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solution  of  continuity,  complete  or  incomplete,  of  the  urethra  exists  alone  with- 
out wound  of  the  soft  parts. 

Etiology. — Ruptures  of  the  pendulous  portion  of  the  urethra  are  rare,  while 
on  the  contrary  those  of  the  bulbous  and  membranous  portions  are  very 
frequent.  In  regard  to  their  cause  and  their  mechanism,  they  difi'er  in 
different  cases. 

(1)  Rupture  of  the  Pendulous  Portion.- — ^Very  rarely  rupture  of  the  pendulous 
portion  is  caused  by  direct  violence,  the  penis  being  in  a  state  of  repose.  Of 
this  there  are  a  number  of  examples.  Voillemier  cites  the  case  of  a  man 
whose  urethra  was  ruptured  by  the  kick  of  a  horse ;  and  there  is  found  in 
the  thesis  of  Bollard  an  account  of  a  man  sixty  years  old,  who  was  knocked 
down  by  a  heavy  wagon,  the  wheel  of  which  passed  across  the  upjDer  part  of 
his  thighs,  bruising,  the  penis  at  its  root,  near  the  pubis.  In  each  of  these 
two  cases  it  was  upon  the  pubis  that  the  urethra  was  pressed  and  lacerated. 
In  the  following  case,  likewise  reported  by  Voillemier,  the  penis  was  caught 
between  two  hard  bodies :  a  valet  de  chambre,  wishing  to  close  the  drawer  of 
his  bureau,  pushed  it  with  the  upper  part  of  his  thighs  so  that  unfortunately 
his  penis,  then  hanging  down,  was  violently  squeezed,  and  he  sustained  a  rup- 
ture of  the  urethra.  Somewhat  more  frequently,  a  direct  contusion  has  torn 
the  ui'ethra  when  the  penis  has  been  in  erection.  Such  an  accident  happened 
to  a  man  spoken  of  by  Voillemier,  who,  in  a  house  of  prostitution,  received 
upon  the  erected  penis,  just  in  front  of  the  scrotum,  a  blow  from  a  pair  of  tongs, 
which  ruptured  his  urethra  without  involving  the  skin.  During  erection, 
rupture  of  the  urethra  meij  be  effected  by  another  mechanism:  by  torsion 
or  by  exaggeration  of  the  curve  of  the  penis.  This  sometimes  produces  a 
rupture  including  at  the  same  time  the  spongy  body  and  the  cavernous 
bodies — what  is  called  a  fracture  of  thp  penis.  Sometimes  the  urethra  alone 
is  lacerated  on  one  of  its  sides.  The  commonest  cause  of  this  sort  of  rupture  is 
the  accomplishment  of  coitus  under  certain  conditions:  either,  as  Demarquay 
remarks,  it  is  the  consequence  of  a  violent  effort  at  intromission,  or  it  occurs 
during  the  act  of  coitus,  when  a  false  movement  produces  a  rough  flexion  of 
the  penis  against  the  pubis  or  perineum  of  the  female.  In  other  cases,  of 
which  some  examples  have  likewise  been  observed,  the  laceration  takes  place 
in  consequence  of  a  rough  and  energetic  twisting  of  the  penis  with  the  hand. 

I  will  mention  finally,  as  a  frequent  cause  of  the  accident  which  we  are 
studying,  the  absurd  practice  of  certain  individuals  suffering  with  chordee 
following  acute  urethritis ;  this  consists  in  "  breaking  the  cord,"  that  is  to 
say,  in  placing  the  penis  on  a  table  and  striking  it  on  the  dorsal  surface  with 
the  fist. 

(2)  Rupture  of  the  Perineal  Portion. — The  traumatisms  which  affect  the 
perineal  portion  may  be  ranged  under  two  principal  types :  either  the  indi- 
vidual has  a  fall  upon  the  perineum,  or  a  blow  or  other  violence  is  applied  to 
the  perineal  region.  Examples  of  the  first  variety  are  numerous,  and  consist 
almost  altogether  of  falls  across  bodies  of  different  sorts,  a  beam  of  wood,  a 
plank,  a  spar  of  a  ship,  etc.  Ruptures  following  blows  on  the  perineum  are 
much  more  rare  ;  their  commonest  cause  is  a  kick  upon  the  perineum  by  a 
man  or  a  horse,  when  the  thighs  are  separated,  as  upon  the  perineum  pro- 
truding backward  while  the  body  is  inclined  forward.  The  mechanism  of 
these  ruptures  has  long  engaged  the  attention  of  authors,  who  have  expressed 
in  regard  to  this  subject  contradictor^'  opinions.  According  to  Velpeau 
and  Franc,  the  urethral  lesion  was  the  result  of  a  crushing  of  the  membranous 
portion  of  the  urethra  against  the  lower  border  of  the  pubic  arch,  or  of  its 
bulbous  portion  against  the  anterior  surface  of  the  pubis,  and  this  opinion, 
repeated  by  all  authors,  has  long  been  accepted  without  contest.  It  has, 
however,  been  combated  by  Cras,  who,  in  a  paper  which  appeared  in  1876, 
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attempted  to  establish  a  new  theory.  According  to  him,  the  urethra,  fixed 
by  the  triangular  ligament  about  two  centimetres  from  the  lower  border  of 
the  symphysis,  could  not  possibly  be  crushed  against  it ;  it  could  at  best  only 
be  compressed  against  the  face  of  the  pubis,  which,  in  the  erect  position,  makes 
an  angle  of  from  30°  to  35°  with  the  horizon,  but  this  would  be  a  rare 
mechanism.  According  to  Cras,  the  contusing  force  scarcely  ever  comes 
directly  upon  the  median  line  of  the  perineum ;  it  acts  most  frequently  upon 
one  of  its  sides,  forcing  the  urethra  away  laterally,  so  that  the  latter  is 
squeezed  between  the  contusing  body  and  the  highest  portion  of  the  descend- 
ing ramus  of  the  os  pubis.  There  exists  at  this  point  a  sharp  ridge,  which 
can  be  felt  through  the  skin,  and  which  rises  several  millimetres  above  a 
plane  resting  on  the  anterior  face  of  the  symphysis. 

On  the  other  hand,  A.  Poncet,  of  Lyons,'  concludes  from  investigations 
made  upon  the  cadaver  with  Oilier,  that  the  theory  of  Velpeau  (crushing 
against  the  pubis)  is  applicable  to  lacerations  of  the  bulbous  portion  of  the 
urethra.  As  to  lacerations  of  the  membranous  portion,  they  are  the  result  of  a 
true  section  of  the  canal  against  the  sharp  edge  of  a  special  ligament  (the  trans- 
verse ligament  of  Henle),  a  kind  of  fibrous  bridle  with  an  acute  edge,  slightly 
concave,  extending  transversely  between  the  two  descending  portions  of  the 
pubis,  the  height  of  which  is  from  10  to  12  millimetres.  The  urethra,  in 
the  experiments  of  Oilier  and  Poncet,  was  found  to  be  divided  at  this  level, 
but  only  at  the  expense  of  its  upper  wall.  We  shall  see  that  this  fact  is  in 
formal  contradiction  to  the  results  of  many  autopsies. 

Finally,  quite  recently,  Terrillon  taking  up  in  turn  this  question,  has 
arrived  at  the  following  conclusions,  likewise  based  on  experiments  on  the 
cadaver.  (1)  Falling  astride  upon  a  narrow  body,  easily  capable  of  being 
included  in  the  sub-pubic  angle,  causes  rupture  of  the  urethra  according  to 
the  mechanism  pointed  out  by  Cras  (crushing  of  the  urethra  upon  the  sharp 
edge  of  the  ischio-pubic  ramus),  and  the  rupture  is  situated  at  the  middle 
portion  of  the  bulb,  on  the  lower  lateral  wall  of  the  canal.  (2)  When  a  fall 
takes  place  astride  on  a  voluminous  body,  which  is  with  difficulty  included 
under  the  pubic  arch,  the  urethra  is  crushed  against  the  anterior  face  of  the 
pubis,  or  even  against  the  lower  edge  of  this  bone,  and  the  rupture  is  situated 
in  the  anterior  portion  of  the  bulb,  or  in  the  spongy  body,  and  involves  the 
lower  wall  of  the  canal.  Blows  on  the  perineum  produce  results  analogous 
to  the  preceding. 

(3)  Rupture  of  the  Urethra  by  Fracture  of  the  Pubis. — It  can  be  easily  conceived 
that  the  urethra,  which  is  separated  from  the  pubis  by  a  distance  which  never 
exceeds  fifteen  or  twenty  millimetres,  may  be  subjected  to  more  or  less  con- 
siderable injury  in  consequence  of  a  fracture  of  the  bone,  and  even  a  slight 
displacement  of  one  of  the  fragments.  It  can  be  conceived  equally  Avell  that, 
while  the  spongy,  the  bulbous,  and  even  the  prostatic  portion,  which  has  a  cer- 
tain mobility,  escape  rather  easily  the  action  of  the  contusing  body,  the  mem- 
branous portion,  fixed  by  the  triangular  ligament,  cannot  evade  it.  Expe- 
rience demonstrates,  in  fact,  that  it  is  most  frequently  this  membranous  por- 
tion which  is  injured  by  the  lower  border  of  the  displaced  bone.  It  is  cer- 
tain, however,  that  in  a  large  number  of  fractures  of  the  pubis,  the  rupture 
of  the  urethra  is  produced  by  a  different  mechanism :  I  refer  to  rupture  "  by 
traction" — by  displacement  of  the  urethral  walls,  held  fast  by  aponeuroses. 
A  fragment  of  the  pubic  bone,  breaking  in  from  the  side  of  the  pelvis,  drags 
with  it  the  triangular  ligament,  which  drags  upon  the  wall  of  the  urethra, 
and  tears  it.     Finally,  fracture  of  the  pelvis  may,  by  still  another  mechanism, 

'  Note  sur  le  siSge  precis  des  ruptures  de  I'urethre  et  sur  leur  mechanisme,     Lyon  Medical, 
t).  709.     1871. 
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produce,  not  a  rupture  of  the  urethra,  but  a  veritable  contused  wound  of  the 
urethral  wall :  a  scale  of  bone,  more  or  less  pointed,  is  detached  from  the 
rest  of  the  bone,  and  impinges  against  and  directly  perforates  the  urethra. 

I  ought  here  to  allude  to  a  possible  source  of  confusion :  in  certain  cases  of 
contusion  of  the  perineum,  a  more  or  less  extensive  fracture  of  the  pubic  bone 
is  produced  at  the  same  time  with  the  rupture  of  the  urethra.  Here  the 
fracture  is  secondary,  and  has  nothing  to  do  with  the  mechanism  of  the 
urethral  rupture. 

Laceration  of  the  urethra  may  even  be  produced  without  fracture  of  the 
pubic  bone,  a  simple  dislocation  at  the  symphysis  having  caused  an. over- 
riding of  the  two  bones.  It  might  even  happen  that  this  dislocation  was  only 
momentary,  the  bones  returning  to  their  normal  position,  and  the  rupture  of 
the  urethra  remaining  the  sole  evidence  of  this  lesion  of  the  pelvis.  In  cer- 
tain examples  of  individuals  caught  under  falling  earth,  etc.,  especially  in  a 
case  reported  by  Voillemier,  the  rupture  of  the  urethra  could  only  have  occur- 
red in  this  way,  and  the  same  mechanism  seems  to  me  to  be  applicable  to  a 
case  of  Sir  Henry  Thompson's,  in  which  a  fall  vertically  upon-  the  feet  was 
accompanied  by  a  rupture  of  the  urethra,  which  the  author  endeavors  to 
explain  by  muscular  action.  This  same  muscular  action  has  been  invoked 
by  the  authors  of  the  "  Dictionnaire  des  Sciences  Mddicales,"  in  two  cases  of 
rupture  of  the  urethra  observed  at  the  H6tel-Dieu,  which  were  probably  due 
to  either  simple  dislocation  or  unrecognized  fracture  of  the  pelvis. 

Pathological  Anatomy. — Eupture  of  the  urethra  does  not  always  extend 
through  the  whole  thickness  of  the  walls  of  the  canal,  so  that  in  this  lesion 
several  degrees  may  be  admitted,  viz :  (1)  interstitial  rupture ;  (2)  rupture 
of  the  mucous  membrane  and  of  the  subjacent  tissue  ;  (3)  total  rupture  of 
the  wall  of  the  urethra,  complete  or  incomplete,  according  as  it  involves  the 
whole  or  a  part  of  the  circumference  of  the  canal.  This  division  into  degrees 
is,  however,  applicable  only  to  ruptures  of  the  spongy  portion  of  the  urethra, 
the  only  one  of  which  the  walls  include  three  tunics :  an  external  or  fibrous 
tunic ;  a  middle  tunic,  made  up  of  the  spongy  tissue ;  and,  finally,  an  inter- 
nal tunic,  composed  of  the  mucous  membrane  and  the  submucous  tissue. 

(1)  Interstitial  rupture. — This  variety  of  rupture,  in  which  the  spongy 
tissue  alone  is  involved,  whilst  the  mucous  membrane  and  the  exterior 
fibrous  envelope  escape  injury,  is  produced  with  extreme  facility,  and  under 
the  influence  of  a  contusion  which,  in  any  other  part  of  the  body,  would 
pass  unpereeived.  Reybard  seems  to  me  to  have  given  the  most  rational 
explanation  of  this  special  friability  of  the  spongy  tissue.  The  trabeculse  of 
this  tissue  fix  bounds  to  the  vacuoles  containing  blood,  and,  under  the  influ- 
ence of  a  momentary  blow,  this  incompressible  fluid  tends  to  escape  in 
every  direction,  and  so  bursts  asunder  the  walls  of  these  vacuoles.  In  con- 
sequence of  interstitial  rupture,  a  pocket  containing  blood  is  formed  at  the 
point  of  contusion,  limited  posteriorly  and  anteriorly  by  the  spongy  tissue 
which  remains  intact,  externally  by  the  inextensible  fibrous  envelope,  and 
internally  by  the  mucous  membrane,  which  is  pressed  in  toward  the  cavity 
of  the  urethra,  and  thus  produces  a  kind  of  acute  stricture  of  this  canal. 

(2)  In  the  second  degree,  there  exists  a  rupture  of  the  mucous  membrane  and  oj 
the  submucous  tissue^  which  is  always  accompanied  by  an  interstitial  rupture. 
Sometimes  the  mucous  membrane  is  barely  frayed  at  one  or  more  points,  but 
more  frequently  the  rupture  of  the  latter  makes  a  communication  between  the 
sanguineous  interstitial  pocket  and  the  cavity  of  the  urethra ;  from  which 
result,  on  the  one  hand;  the  passage  of  blood  into  the  urethra  and  its  escape 
externally,  and,  on  the  other  hand,  the  more  or  less  ready  entrance  of  urine  to 
the  focus  of  the  rupture.  Only  rarely,  in  this  degree  of  rupture,  is  the  mucous 
membrane  torn  through  its  whole  circumference.     Cras,  however,  cites  an 
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•example  in  which  he  found,  in  consequence  of  the  patient  falling  astride,  a 
complete  rupture  of  the  mucous  membrane  at  the  level  of  the  middle  portion 
■of  the  bulb.  In  case  of  incomplete  rupture  of  the  mucous  membrane,  it  is 
the  lower  wall  which  is  ofteuest  injured. 

(3)  In  the  third  degree,  there  is  a  simultaneous  rupture  oj  the  mucous  mem- 
brane, of  the  spongy  tissue,  and  of  the  fibrous  membrane  which  surrounds  it.  The 
laceration  is  transverse ;  all  the  layers  of  the  wall  are  broken  at  the  same 
level,  whence  results  a  communication  of  the  cavity  of  the  urethra  with  the 
tissues  of  the  perineum.  But  in  this  degree  two  perfectly  distinct  varieties 
may  be  recognized ;  the  rupture  is  incomplete  or  complete.  Incomplete 
rupture  occupies  only  a  part  of  the  circumference  of  the  urethra.  liarely  the 
lesion  is  reduced  to  a  simple  perforation ;  most  frequently  the  walls  are 
extensively  lacerated,  but  there  remains  a  tongue  of  sound  tissue  joining  the 
two  ends,  generally  situated  in  the  upper  wall,  and  of  great  importance, 
whether  as  regards  the  possibility  of  catheterization,  or  as  regards  an  opera- 
tion to  search  for  the  posterior  end.  In  consequence  of  the  elasticity  of  the 
wall  of  the  urethra,  the  edges  of  the  solution  of  continuity  separate,  leaving 
between  them  a  gaping  wound,  more  or  less  filled  up  with  accumulated  clots. 
When  the  rupture  is  complete,  the  canal  is  divided  transversely ;  the  two  ends, 
one  posterior,  the  other  anterior,  are  retracted,  and  separated  by  a  distance 
which  may  vary  from  two  to  four  centimetres ;  sometimes  they  are  even 
placed  laterally  in  regard  to  one  another.  Between  them  there  is  a  cavity 
filled  with  clots,  which  communicates  with  the  soft  parts  of  the  perineum,  and 
which  afterwards  will  contain  a  mixture  of  pus,  urine,  and  blood.  The  edges 
of  the  urethra,  comprising  the  mucous  membrane  and  the  spongy  body,  form 
the  anterior  and  posterior  limits  of  the  cavity.  The  spongy  body,  divided 
transversely,  presents  an  irregular,  jagged  surface,  which,  examined  under 
;a  stream  of  water,  is  seen  to  be  covered  with  many  filaments  and  with  tufts, 
which  are  simply  the  trabeculse  affected  by  the  traumatism.  The  mucous 
membrane,  curled  up,  wrinkled,  and  often  hard  to  recognize,  sometimes  inter- 
poses a  momentary  obstacle  to  the  passage  of  a  catheter.  In  some  cases  the 
mucous  membrane  of  the  canal  may  be  detached — dissected  off,  so  to  speak 
— and  may  be  freely  movable  by  its  anterior  extremity,  and  for  a  certain 
distance,  in  the  focus  of  the  rupture. 

In  the  membranous  portion  of  the  urethra  the  rupture  is  most  frequently 
total,  on  account  of  the  thinness  of  the  walls  and  the  feeble  resistance  of 
the  surrounding  muscles.  It  is  only  in  altogether  exceptional  cases  that 
the  mucous  membrane  is  simply  frayed  or  split.  Further,  rupture  here  may 
similarly  be  complete  or  incomplete  in  regard  to  the  circumference  of  the 
urethra.  If  there  be  a  fracture  of  the  pelvis,  the  displaced  fragment  may  drag 
with  it  one  of  the  divided  edges  of  the  urethra,  and  may  thus  produce  a 
lateral  displacement  of  the  two  ends  such  as  I  have  already  mentioned,  and 
which  will  make  especially  difficult  the  search  for  the  posterior  segment. 

Complete  rupture  of  the  penile  portion  of  the  urethra  is  extremely  rare.  The 
fibrous  tunic  resists,  as  is  explained  by  the  very  nature  of  the  mechanism 
which  determines  the  rupture,  and  which  is  almost  never  that  of  contusion. 
In  the  majority  of  eases  the  lesion  consists  of  a  rupture  of  the  mucous 
membrane,  and  of  a  certain  area  of  subjacent  spongy  tissue. 

Seat  of  Rupture. — In  thq  penile  portion  of  the  urethra  the  seat  of  rupture 
corresponds  to  the  point  at  which  the  rupturing  force  is  applied,  and  its  exact 
delimitation  is  of  little  importance.  It  is  quite  otherwise  in  regard  to  the 
perineal  portion.  This  question  of  the  seat  of  the  lesion  in  ruptures  of  the 
urethra  has  been  much  discussed.  According  to  Franc  and  Reybard,  a 
rupture  resulting  from  a  contusion  of  the  perineum  is  most  frequently  situ- 
ated in  the  portion  of  the  urethra  which  extends  between  the  triangular 
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ligament  and  the  suspensory  ligament  of  the  penis.  This,  however,  is  too 
vague  an  assertion,  and  we  have  a  right  to  demand  greater  precision  in  de- 
limitation of  the  seat  of  rupture.  From  researches  founded  on  information 
gathered  at  autopsies,  and  examinations  made  at  the  moment  when  perineal 
incisions  had  been  practised,  Cras  came  to  the  following  conclusion  :  every 
time  that  the  examination  was  made  carefully,  the  bulbous  region  was  found 
involved.  Gruyon,  in  his  report  on  the  paper  of  Cras,  adopts  the  same  opinion. 
Finally,  Terrillon,  relying  upon  the  results  of  autopsies,  upon  explorations 
carried  out  by  surgeons  during  operations  of  urethrotomy,  and  upon  his  own 
experience,  arrives  at  altogether  analogous  conclusions. 

In  contusions  of  the  perineum,  ruptures  are  situated  most  frequently  at  the 
level  of  the  middle  or  anterior  portion  of  the  bulb.  There  always  remains, 
in  front  of  the  triangular  ligament,  a  strip  of  the  canal,  having  a  length 
which  varies  from  one  to  three  centimetres.  Ruptures  of  the  membranous 
'portion  are  almost  constantly  accompanied  by  fractures  or  dislocations  of  the 
pelvis.     Those  of  the  prostatic  region  are  absolutely  exceptional. 

Extent  of  Rwpture. — Recognition  of  the  extent  of  a  rupture  is  still  more 
interesting  than  that  of  its  seat.  Is  the  rupture  complete  or  incomplete  ? 
What  wall  has  escaped  the  traumatism  ?  These  two  questions  are  of  capital 
importance  in  regard  to  treatment,  in  regard  both  to  the  introduction  of  a 
catheter  and  to  the  search  for  the  posterior  end  of  the  divided  urethra.  Yet 
we  find  only  uncertain  data  in  the  books  in  regard  to  the  relative  frequency 
of  the  lesion  concerned.  According  to  Terrillon,  whose  opinion  is,  however, 
only  hypothetically  advanced,  complete  ruptures  should  be  most  frequent  in 
the  membranous  region,  and  altogether  exceptional  in  the  penile  region. 
In  regard  to  the  seat  of  incomplete  ruptures,  it  is  admitted  that  they  occupy 
the  lower  wall.  Oilier  alone,  relying  on  the  observations  which  I  have 
already  mentioned,  maintains  a  contrary  opinion.  He  maintains  that  the 
rupture  takes  place  at  the  expense  of  the  upper  wall. 

Lesions  of  the  Parts  adjacent  to  the  Urethra. — In  the  perineum  these  are 
chiefly  subcutaneous  or  sub-aponeurotic  separations,  accompanied  by  more  or 
less  abundant  efl:usions  of  blood.  Most  frequently  these  foci  do  not  commu- 
nicate with  the  urethral  lesion.  At  other  times  they  do  communicate  with 
it,  whence  results  the  formation  in  their  cavity  of  a  mixture  of  blood,  urine, 
and  pus.  Sometimes  the  triangular  ligament  is  torn,  or  rather  is  separated 
from  its  lateral  attachments,  the  effusion  of  blood  extending  into  the  iliac 
fossae.  In  some  cases,  a  laceration  of  the  subpubic  ligament  has  been  ob- 
served. Likewise  a  separation  of  the  root  of  a  cavernous  body  has  been  noted, 
and  this  has  been  found  torn  away  at  the  point  of  its  ischio-pubic  insertion. 
According  to  the  observation  of  Terrillon,  the  tissue  of  the  cavernous  bodies 
is  often  burst  and  lacerated,  but  the  lesion  passes  unperceived  because  of 
the  persistence  of  the  fibrous  envelope,  which  possesses  considerable  power 
of  resistance.  Quite  frequently  rupture  of  the  urethra  is  accompanied  by  a 
fracture  of  the  pubis.  In  such  cases,  sometimes,  as  we  have  seen  before,  the 
fracture  is  primary  and  the  urethral  lesion  is  secondary ;  sometimes,  on  the 
contrary,  the  urethral  lesion  precedes  the  fracture.  However  this  may  be, 
two  cases  may  present  themselves :  either  the  rupture  of  the  urethra  com- 
municates with  the  point  of  fracture,  or,  on  the  contrary,  this  communication 
is  wanting.  In  the  first  condition  there  may  be  danger  of  osteo-myelitis, 
and  serious  results  ;  in  the  second,  there  is  only  a  simple  fracture,  which  be- 
haves in  the  usual  way.  Finally,  complications  involving  the  integuments 
may  occur.  Sometimes  there  is  a  contused  wound  of  the  skin  and  subcuta- 
neous tissue,  not  communicating  with  the  rupture  of  the  urethra ;  sometimes 
the  contused  wound  involves  the  perineum  throughout  its  whole  thickness, 
reaches  the  urethra,  and  communicates  with  it.     In  the  penile  region  the 
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only  neighboring  lesion  worthy  of  being  mentioned  is  rupture  of  one  or  other 
of  the  cavernous  bodies. 

Symptomatology. — The  principal  symptoms  of  rupture  of  the  urethra  are 
three  in  number:  pain,  disorders  of  micturition,  and  hemorrhage  from  the 
urethra. 

Pain  is  rarely  absent,  but  is  of  very  variable  intensity  in  different  cases. 
Sometimes  so  slight  as  to  permit  the  patient  to  walk  about  and  continue  his 
work,  in  other  cases  it  is  so  severe  as  to  cause  syncope.  It  has  its  greatest 
intensity  at  the  point  of  injury,  and  thence  it  radiates  to  the  neighboring 
parts.  Further,  it  is  soon  replaced  by  a  painful  and  agonizing  sensation, 
which  results  from  the  passage  of  urine  and  the  efforts  of  the  patient  to  expel 
it,  and  which,  at  first  intermittent,  becomes  continuous,  and  ends  by  disap- 
pearing. 

Troubles  of  micturition  are,  so  to  speak,  constant,  but  are  variable,  like 
other  symptoms.  Sometimes  retention  of  urine  is  complete  and  manifests 
itself  at  the  outset ;  sometimes  the  patient  still  manages  to  void  a  small 
■quantity  of  urine,  and  the  retention  does  not  become  complete  until  the  end 
of  several  hours,  or  even  after  one  or  two  days.  Finally,  after  a  temporary 
retention  of  urine,  micturition  may  be  re-established.  In  certain  light  cases 
the  emission  of  urine  continues,  but  is  painful.  If  the  lesion  be  a  little 
more  serious,  the  stream  is  small,  and  requires  considerable  efibrt  on  the  part 
of  the  patient.  At  times  there  is  incomplete  or  intermittent  retention.  It 
may  be  asked.  What  causes  these  variations  ?  Retention  may  be  explained, 
in  interstitial  rupture,  by  the  protrusion  of  the  hemorrhagic  protuberance, 
which  obliterates  the  lumen  of  the  canal  ;  in  complete  rupture,  by  the  sepa- 
ration of  the  ends  and  the  crumpling  of  the  mucous  membrane.  Besides, 
the  clots  accumulated  at  the  point  of  rupture  may  oppose  a  temporary 
obstacle  to  micturition,  and  afterwards  the  urine  may  resume  its  flow  in  con- 
sequence of  the  displacement  of  the  clots.  Finally,  there  is  joined  to  these 
causes  often,  if  not  always,  spasm  of  the  membranous  portion  of  the  urethra, 
a  temporary  phenomenon  which  appears  to  be  the  principal,  and,  in  cases 
which  are  not  very  grave,  the  only  cause  of  retention  in  the  first  hours  which 
follow  the  injury.  Afterwards,  at  the  end  of  a  day  or  two,  retention  may  be 
caused  by  inflammatory  swelling,  which  acts  by  diminishing  the  calibre  of 
the  urethra  and  provoking  flattening  of  its  walls.  The  absence  of  these 
diverse  causes  explains  the  relative  facility  of  micturition  which  is  observed 
in  certain  cases,  in  which  only  a  small  portion  of  the  mucous  membrane  has 
been  involved. 

Hemorrhage  from  the  urethra  is  seen  only  in  cases  in  which  there  is  a  solution 
of  continuity  of  the  mucous  membrane,  the  blood  coming  then  from  the 
more  or  less  lacerated  spongy  body.  Ordinarily  it  appears  immediately  after 
the  accident,  sometimes  in  the  shape  of  a  few  drops  of  blood,  sometimes  in 
the  shape  of  a  continuous  oozing ;  sometimes,  finally,  it  constitutes  a  true 
hemorrhage  which  may  last  quite  a  long  time,  and  may  even,  in  exceptional 
<;ases,  cause  death.  Sometimes  hemorrhage  from  the  urethra  does  not  occur 
until  the  end  of  several  days.  This  is  when  an  interstitial  rupture  has 
taken  place,  the  mucous  membrane,  intact  at  first,  sloughing  consecutively  or 
being  torn  by  the  introduction  of  a  catheter.  By  direct  examination  of  the 
parts  there  is  often  found  an  ecchymosis  of  varying  intensity,  proportionate 
to  the  depth  and  extent  of  the  rupture,  and  especially  proportionate  to  the 
seat  of  the  contusion  or  the  nature  of  the  traumatism.  Contusion  of  the 
perineum,  for  example,  often  causes,  and  sometimes  very  quickly,  a  very  ex- 
tensive ecchymosis.  On  the  other  hand,  this  is  absent  or  appears  only  at  a 
late  period  in  ruptures  which  follow  a  fracture  of  the  pelvis. 

This  is  not  all.     Rupture  of  the  urethra  in  the  perineal  region,  especially 
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in  grave  cases,  is  often  accompanied  by  the  formation  of  a  tumor,  usually- 
situated  in  the  median  line,  varying  from  the  size  of  a  pigeon's  egg  to  that 
of  a  hen's  egg,  and  capable  of  acquiring  afterwards  dimensions  much  more 
considerable.  This  tumor  is  sometimes  susceptible  to  partial  diminution  by 
pressure,  which  causes  the  escape  by  the  meatus  of  pure  blood,  which  is- 
afterwards  mingled  with  urine.  I  have  seen,  in  a  case  of  this  sort,  the  pa- 
tient empty  the  pocket  by  pressure,  and  in  an  intei-mittent  way,  and  thus- 
prevent  too  prolonged  stagnation  of  the  urine  and  blood.  Rupture  in  the- 
penile  region  may  likewise  be  accompanied  by  a  swelling,  generally  of  slight 
dimensions,  forming  only  a  nodosity,  a  kind  of  collar,  which  surrounds  the 
canal  for  a  certain  distance. 

Course;  Complications;  Termination. — The  severity  of  the  phenomena  which 
follow  rupture  of  the  urethra  varies  with  the  degree  of  the  primary  lesion.. 
In  interstitial  rupture,  the  sanguineous  tumor  resulting  from  the  contusion 
may  be  absorbed  spontaneously ;  but  quite  often  it  becomes  inflamed,  sup- 
purates, and  gives  rise  to  an  abscess,  which  opens  either  into  the  urethra  or 
externally,  or  by  both  these  ways  at  once.  In  rupture  of  the  second  degree^ 
if  the  solution  of  continuity  of  the  mucous  membrane  be  very  limited,  things, 
may  turn  out  as  in  the  preceding  case,  and  resolution  may  take  place  without 
mishap.  But  if  the  wound  of  the  mucous  membrane  be  at  all  extensive,  at 
each  micturition  a  small  quantity  of  the  urine  penetrates  the  subjacent  lesion.. 
This  becomes  inflamed  and  suppurates,  the  fibrous  coat  of  the  spongy  body 
is  rapidly  destroyed,  and  the  pus  invades  all  the  tissues  of  the  perineum. 
Finally,  in  complete  rupture,  the  secondary  lesions  always  assume  an  ex- 
treme gravity.  After  an  absolute  but  temporary  retention,  sometimes  the 
urine  flows  in  abundance,  the  patient  urinates,  so  to  speak,  into  his  cellular 
tissue,  and  there  results  an  extensive  infiltration  of  urine  with  all  its  con- 
sequences ;  sometimes  the  bladder  allows  only  a  small  quantity  of  urine  to- 
escape,  this  penetrating  the  bloody  pocket  between  the  two  edges,  and  a. 
urinary  abscess  following.  In  either  the  one  case  or  the  other,  the  skin, 
sloughs  at  one  or  more  points,  and  the  result  is  the  formation  of  a  variable 
number  of  fistulas,  which  give  exit  at  first  to  a  mixture  of  urine  and  pus,, 
and  afterwards  to  urine  alone. 

The  anterior  part  of  the  divided  urethra  is  constricted  more  and  more  by 
the  contraction  of  the  peri-urethral  tissues,  and  in  some  cases  even  its  com- 
plete obliteration  has  been  noted.  In  regard  to  the  intermediate  space  re- 
sulting from  the  separation  of  the  two  sections  of  the  canal,  it  shrinks  grad- 
ually, and  becomes  organized  into  fibrous  tissue. 

It  is  not  possible  to  insist  strongly  enough  upon  this  ultimate  consequence,. 
common  to  all  ruptures  of  the  urethra,  to  whatever  variety  they  may  belong- 
— I  mean  the  establishment  of  a  stricture.  This  complication  appears  even 
in  the  case  of  interstitial  rupture.  The  effusion  of  blood,  in  the  process  of 
absorption,  causes  induration  and  contraction  of  the  spongy  tissue.  In  this- 
way  there  is  formed  a  more  or  less  complete  collar,  producing  a  coarcta- 
tion all  the  more  marked  as  it  embraces  a  greater  portion  of  the  circumfer- 
ence of  the  canal. 

Ruptures  of  the  second  and  third  degree  are  accompanied  by  the  forma- 
tion of  a  true  cicatrix,  leading  to  a  fibrous  stricture.  In  cases  in  which  only 
a  portion  of  the  circumference  of  the  urethra  has  been  injured,  the  stricture 
assumes  the  form  of  a  bridle,  or  a  half-ring  rising  from  the  side  of  the 
canal.  If,  on  the  contrary,  the  rupture  has  been  complete,  the  two  ends  sep- 
arate, and  the  strictured  part  is  made  up  entirely  of  newly  formed  tissue. 
The  track  which  passes  through  this  tissue  is  most  frequently  filiform,, 
twisted,  anfractuous,  and  always  destitute  of  mucous  membrane.     It  is  to 
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this  variety  of  very  tight,  resistant  stricture,  that  the  name  of  cicatricial 
contraction  has  been  given.     We  shall  return  to  it  hei-eafter. 

Diagnosis. — The  diagnosis  of  rupture  of  the  urethra  is  generally  easy 
enough  to  establish.  Great  importance  should  be  attached  to  the  history, 
and  every  victim  of  accidents  such  as  I  have  indicated,  should  be  suspected 
of  having  a  rupture  of  the  urethra,  especially  if  he  present  one  or  several  of  the 
symptoms  which  characterize  this  lesion:  hemorrhage  from  the  urethra,  reten- 
tion of  urine,  perineal  tumor.  One  may  hesitate  sometimes  between  an  inter- 
stitial rupture,  without  laceration  of  the  mucous  membrane  and  consequently 
without  hemorrhage,  and  a  simple  contusion  of  the  perineum,  especially  as 
the  latter  is  sometimes  accompanied  by  retention  of  urine  of  spasmodic  ori- 
gin.    In  such  a  case  the  diagnosis  must  be  reserved. 

When  once  the  fact  of  a  rupture  is  established,  it  is  important  to  deter- 
mine its  location.  The  point  in  the  course  of  the  canal  where  gentle  pres- 
sure causes  the  greatest  pain,  and  the  presence  of  an  ecchymosis  at  this  point, 
often  furnish  a  satisfactory  notion  in  regard  to  this,  especially  in  cases  in 
which  the  contusion  has  been  rather  limited.  On  the  other  hand,  direct 
exploration,  practised  with  the  bougie-a-boule,  permits  of  recognizing,  with 
great  precision,  both  the  exact  location  of  the  rupture  and  the  point  at  which 
the  focus  of  an  interstitial  rupture  has  thrust  away  the  mucous  membrane 
and  effaced  the  calibre  of  the  urethra.  Unfortunately,  the  introduction  of  a 
catheter  often  has  its  dangers,  and  it  should  always  be  practised,  therefore, 
with  extreme  gentleness. 

In  cases  of  complete  rupture,  the  symptoms  are  so  well  marked  that  the 
diagnosis  of  the  lesion,  so  to  speak,  establishes  itself.  I  should  add  that  the 
results  of  autopsies  and  of  experiments  made  on  the  cadaver,  make  it  possi- 
ble nowadays  to  infer  almost  with  certainty,  from  the  cause  of  a  rupture,  its 
exact  location.  Thus  it  is  proper  to  conclude  that,  in  every  case  in  which  a 
contusion  of  the  perineum  causes  a  rupture  of  the  urethra,  this  rupture  is  sit- 
uated in  the  bulbar  portion  of  the  canal ;  and  that  in  all  ruptures  of  the 
urethra  which  follow  a  fracture  of  the  pelvis,  the  membranous  portion  alone 
is  involved.  ISTevertheless,  after  a  fracture  of  the  pelvis,  it  is  not  always 
easy  to  know  whether  there  is  a  rupture  of  the  urethra,  or  a  laceration  of  the 
bladder  in  the  vicinity  of  its  neck.  Rupture  of  the  urethra,  however,  is 
accompanied  by  retention  of  urine,  and  by  the  presence  of  a  tumor  in  the 
hypogastrium,  formed  by  the  distended  bladder.  In  rupture  of  the  bladder, 
nothing  of  this  sort  is  observed. 

Prognosis. — 3^he  immediate  prognosis  varies  essentially  with  the  nature  of 
the  lesion,  and  fi'om  this  stand-point  the  various  cases  may  be  arranged  in 
three  categories :  cases  of  slight  gravity,  cases  of  moderate  gravity,  and  cases 
of  decided  gravity.  Cases  of  slight  gravity  correspond  to  ruptures  of  the  first 
degree,  and  to  those  of  the  second  in  which  the  lesion  consists  of  a  simple 
fraying  of  the  mucous  membrane,  with  complete  integrity  of  the  fibrous  coat 
and  of  the  subjacent  tissues.  From  the  clinical  point  of  view  they  are  charac- 
terized by  the  absence  or  smallness  of  the  hemorrhage  from  the  urethra,  the 
ready  though  painful  micturition,  the  immediate  success  of  catheteriza- 
tion, and  the  absence  of  a  tumor  in  the  perineum,  or  the  presence  of  a  simple 
collar  at  the  level  of  the  point  of  contusion.  'In  such  cases  it  is  usual  to 
observe  a  gradual  disappearance  of  all  the  symptoms,  and  a  rapid  progress 
to  recoveiy.  Quite  often,  however,  a  primary  or  secondary  communication 
is  established  between  the  urethra  and  the  subjacent  point  of  injury,  and 
the  formation  of  an  abscess  follows.  But  this  complication,  which  is  at  any 
rate  not  very  serious,  has  no  effect  except  to  delay  recovery. 

In  cases  of  moderate  gravity  the  mucous  membrane  is  ruptured  transversely, 
but  only  for  a  part  of  the  circumference  of  the  canal,  and  ordinarily  at  its 
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lower  wall.  The  spongy  tissue  is  torn  at  the  same  level,  and  furnishes  the 
greater  part  of  the  blood  which  flows  from  the  meatus.  The  fibrous  tunic 
usually  gives  way,  allowing  blood  to  be  eft'used  into  the  tissues  of  the  peri- 
neum ;  but  it  may  remain  intact,  when  the  focus  of"injury  communicates  with 
the  urethra  alone.  In  such  cases  the  hemorrhage  from  the  urethi-a  is  much 
more  abundant,  and  continues  almost  without  interruption.  There  is  no 
retention  of  urine,  properly  so  called,  but  micturition  is  difficult  and  painful. 
Moreover,  catheterization  is  usually  possible  if  care  be  taken  to  follow  the 
upper  wall  of  the  canal  with  the  beak  of  the  catheter,  and,  finally,  the  peri- 
neum is  the  seat  of  a  more  or  less  voluminous  tumor.  In  such  cases,  in  spite 
of  the  extent  of  the  lesion,  complete  recovery  may  follow  under  proper  treat- 
ment; but  in  the  great  majority  of  instances  complications  arise,  ranging 
from  a  simple  abscess  to  a  more  or  less  extensive  phlegmon  with  the  forma- 
tion of  a  variable  number  of  fistulse. 

In  cases  of  decided  gravity  the  rupture  is  always  complete,  often  total,  and 
accompanied  by  considerable  retraction  of  the  divided  ends.  Retention  of 
urine  is  absolute,  catheterization  impossible  or  exceedingly  difficult,  the 
hemorrhage  from  the  urethra  copious,  and  the  perineal  tumor  voluminous. 
The  abundant  eifusion  of  blood  and  the  laceration  of  the  neighboring  tissues 
bring  about,  almost  inevitably,  one  of  the  most  formidable  complications, 
infiltration  of  urine  extending  through  the  whole  perineum.  Finally,  it 
must  not  be  forgotten  that  all  ruptures  of  the  urethra,  however  slight  they 
may  be,  lead  as  a  remote  consequence  to  the  formation  of  a  stricture.  This 
result  is  constant,  and  rarely  requires  more  than  two  months  to  manifest  its 
existence. 

Treatment. — The  numerous  and  deep  discussions  of  which  the  management 
of  ruptures  of  the  urethra  have  formed  the  subject,  make  it  possible  at  the 
present  day  to  lay  down  rules  for  their  treatment  with  sufficient  precision. 
In  what  follows  I  shall  have  in  view  chiefly  ruptures  of  the  perineal  portion. 
Here  the  division  which  I  have  made  into  cases  of  slight  gravity,  cases  of 
moderate  gravity,  and  cases  of  decided  gravity,  is  of  great  importance.  In 
cases  of  slight  gravity,  the  part  of  the  surgeon  ought  to  be  one  of  temporizing 
and  watching :  to  meet  the  immediate  exigencies,  to  combat  hemorrhage  by 
compression  and  cold,  to  overcome  retention  of  urine  by  catheterization  with 
a  flexible  catheter,  to  await  events,  and  to  watch  what  is  going  on  in  the 
perineum  so  as  to  be  ready  to  act  at  the  first  sign  of  inflammation  or  infil- 
tration. 

In  cases  of  moderate  gravity,  an  attempt  should  be  made  to  prevent  the 
passage  of  urine  into  the  focus  of  the  rupture  by  means  of  the  introduction 
and  retention  of  a  catheter,  of  a  size  large  enough  to  fill  the  canal.  At  the 
same  time  the  state  of  the  perineum  must  be  watched  with  attention,  so  as 
to  act  at  the  slightest  threat  of  infiltration  or  of  phlegmon.  If  catheterization 
be  impossible,  we  should  proceed  as  in  cases  of  decided  gravity,  which  are  next 
to  be  considered.  Here  the  retention  of  urine  on  the  one  hand,  and,  on  the 
other  hand,  the  difficulty,  danger,  and  often  impossibility  of  catheterization, 
furnish  the  indication  for  treatment.  To  meet  it  the  surgeon  has  two  methods 
at  his  disposition:  puncture  of  the  bladder,  and  perineal  section,  or,  rather, 
immediate  external  urethrotomy.  Supra-pubic  puncture,  the  only  form  to 
which  recourse  should  be  had,  carried  out  with  either  the  ordinary  trocar  or 
the  capillary  aspirator,  may  be  temporarily  employed,  especially  if  the  sur- 
geon is  not  prepared  for  more  serious  opei'ative  intervention.  But  this  is 
only  a  palliative  measure,  giving  only  temporary  relief,  and  by  no  means 
preventing  suppuration  of  the  perineal  tumor  and  the  establishment  of  fistulse. 
On  the  contrary,  immediate  external  urethrotomy,  at  the  same  time  that  it 
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meets  the  immediate  exigencies,  protects  the  patient  against  subsequent  com- 
plications.    To  this  the  preference  should  be  given. 

The  following  is  a  brief  description  of  this  operation :  The  patient  being 
laid  upon  his  back,  in  the  lithotomy  position,  the  perineum  is  incised,  layer 
by  layer,  in  the  middle  line  and  at  an  equal  distance  from  the  two  ischia.  In 
this  way  the  eft'usion  of  blood  is  first  reached,  the  clots  being  turned  out 
with  the  finger,  and  then  the  ruptured  urethra.  When  this  is  done,  and  in 
order  to  introduce  the  catheter  which  is  to  be  retained,  the  two  ends  of  the 
divided  urethra  must  be  sought  for.  The  anterior  one  presents  little  difficulty. 
A  sound  introduced  by  the  meatus  readily  discloses  it.  It  is  quite  otherwise 
with  the  posterior  end,  the  search  for  which  constitutes  the  most  delicate 
part  of  the  operation.  Sometimes  it  is  possible,  if  the  rupture  is  not  total, 
to  enter  the  bladder  by  following  with  a  guide  the  little  tongue  which  still 
persists  at  the  upper  wall  of  the  canal.  Or  the  patient  is  instructed  to  make 
efforts  which  may  lead  to  the  escape  of  a  certain  quantity  of  urine ;  or,  yet 
again,  it  may  be  possible,  by  pressing  gently  but  with  some  force  on  the 
hypogastrium,  to  effect  the  passage  of  some  drops  of  urine.  If  none  of  these 
plans  succeed,  it  is  possible,  as  Demarquay  has  advised,  to  discover  the 
urethra  at  some  distance  from  the  lesion  by  means  of  an  incision  like  that  of 
bilateral  lithotomy,  to  divide  the  canal  at  this  point,  and  through  this  open- 
ing practise  retrograde  catheterization.  If  even  this  attempt  should  fail,  and 
if  retention  should  persist,  the  bladder  should  be  punctured  above  the  pubis 
with  a  trocar,  so  as  to  permit,  immediately  or  at  a  later  time,  a  search  for  the 
vesical  orifice,  and  the  introduction  through  this  orifice  of  a  catheter  which 
shall  come  out  at  the  proximal  end  of  the  divided  urethra.  [Another  plan 
is  to  open  the  urethra  at  the  apex  of  the  prostate,  and  therefore  behind  the 
usual  seat  of  rupture,  by  what  is  known  as  Cock's  method,^  introducing  a 
broad  director  into  the  bladder,  and  using  this  as  a  guide  for  the  passage  of 
the  catheter.] 

Afterwards  the  patient  may  present  himself  with  the  ordinary  consequences 
of  a  rupture  of  the  urethra — stricture  or  fistulse.  The  treatment  of  these 
sequelae  will  be  indicated  hereafter. 

Traumatic  Lesions  of  the  Urethra  produced  from  within  outwards 
(False  Passages). — When  a  foreign  body  is  introduced  roughly  into  the 
urethra,  or  when  a  fragment  of  calculus  is  arrested  in  this  passage,  more  or 
less  extensive  lacerations  are  observed,  followed  or  not  by  accidents.  These 
lesions  will  be  studied  hereafter.  At  present  we  have  in  view  only  perfora- 
tions or  contused  wounds  of  the  urethra,  caused  by  instruments  in  catheteri- 
zation.    It  is  to  these  lesions  that  the  name  "  false  passages"  is  given. 

Pathological  Anatomy. — The  location  of  false  passages  is  very  variable. 
They  have  been  found  in  all  parts  of  the  urethra,  from  the  fossa  navicularis 
to  the  neck  of  the  bladder ;  but  they  are  oftenest  met  in  the  deeper  parts 
of  the  canal.  Sometimes  they  are  shallow,  sometimes  they  penetrate  more 
than  ten  centimetres  into  the  depth  of  the  tissues ;  most  frequently  they 
are  incomplete,  and  end  in  a  cul-de-sac  ;  sometimes,  on  the  contrary,  after 
having  burrowed  out  from  the  urethra,  they  find  their  way  back  into  the 
bladder,  and  are  then  called  "  complete."  It  is  rarely  that  false  passages 
are  found  in  a  normal  urethra,  in  which  there  is  no  obstruction  to  cathe- 
terization. Some,  however,  have  been  observed  under  these  conditions,  and 
this  is  the  way  in  which  they  may  occur :  Either  when  the  catheter  has 
reached  the  cul-de-sac  of  the  bulb,  it  is  pressed  straight  on  without  the 
handle   being  lowered,  when  it  pierces  the  lower  wall  of  the  canal  and 

•  See  p.  413,  supra. 
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passes  under  the  membranous  portion  between  the  prostate  and  the  rectum ; 
or  the  operator  lowers  the  handle  of  the  catheter  too  soon,  and  then  the  beak 
of  the  instrument  perforates  the  upper  wall  of  the  urethra  and  passes  behind 
the  symphysis  pubis.  In  the  first  case  the  catheter  may  still  reach  the 
bladder  by  perforating  it  at  the  bas-fond,  or  at  one  of  its  sides ;  in  the  second^ 
on  the  contrary,  the  more  the  sound  is  lowered  the  more  its  beak  tends  to 
leave  the  anterior  face  of  the  bladder. 

Much  more  frequently  the  production  of  a  false  passage  depends  upon  a 
pathological  condition  of  the  urethral  walls.  It  is  not  rare  to  find  lacunae  of 
Morgagni  so  large  that  a  delicate  and  stift"  bougie,  especially  if  made  of  whale- 
bone, may  be  caught  in  one  of  them,  perforate  the  mucous  membrane,  and 
then  after  a  short  passage  through  the  submucous  tissue  perforate  it  again  so 
as  to  re-enter  the  canal.  In  other  cases  there  are,  in  the  prostatic  portion  of 
the  urethra,  cavities  in  which  the  instrument  may  be  caught.  Sometimes 
the  mucous  membrane  presents,  on  each  side  of  the  verumontanum,  a  shallow 
cul-de-sac,  a  sort  of  sinus,  opening  in  front :  sometimes  the  orifices  of  the 
glands  of  Cowper  are  ulcerated  and  enlarged.  In  some  old  men,  the  urethral 
mucous  membrane  is  so  lax  that  it  is  rolled  up  by  the  catheter  in  front  of  the 
neck  of  the  bulb,  where  it  forms  a  fold  which  makes  a  hood,  so  to  speak,  on 
the  beak  of  the  instrument.  But  the  two  commonest  causes  of  false  passage 
are  the  presence  of  hypertrophy  of  the  lateral  lobes,  or  of  the  middle  lobe,  of 
the  prostate,  and  above  all  the  existence  of  a  stricture ;  and  this  accident  is 
found  to  happen  all  the  more  readily  the  more  the  stricture  is  narrow,  tight, 
and  deeply  situated.  In  such  a  case  the  instrument  is  arrested,  and  if  the 
surgeon  uses  force,  its  beak  turns  aside  and  perforates  the  healthy  wall  of  the 
canal,  which  offers  less  resistance  than  the  stricture  itself. 

The  consequences  of  such  a  lesion  vary  with  different  cases.  If  the  false 
passage  be  incomplete,  and  the  instrument  slender,  inflammation  is  moderate 
and  recovery  quickly  secured.  A  complete  false  passage,  on  the  contrary, 
must  be  considered  a  grave  lesion.  The  penetration  of  urine  into  this  newly 
formed  canal  always  produces  either  a  urinary  abscess  or  an  infiltration  of 
urine,  and  often  fatal  inflammatory  accidents.  An  exception  should  be  made 
of  false  passages  which  tunnel  the  thickness  of  the  prostate,  and  which,  if  not 
always  devoid  of  danger,  sometimes  constitute  a  fortunate  accident  for  the 
patient.  Indeed  the  formation  of  such  a  false  passage  has  been  formulated 
as  a  method  of  treatment. 

Diagnosis. — It  is  easy  to  recognize  that  a  false  passage  is  being  made. 
After  having  discovered  the  presence  of  an  obstruction,  suddenly  there  is 
felt  a  sensation  of  resistance  overcome,  then  of  tearing,  of  which  the  patient 
himself  is  often  conscious.  The  catheter,  instead  of  progressing  continuously 
toward  the  bladder,  advances  only  by  jerks.  If  it  be  .withdrawn  a  little,  it 
is  not  felt  to  be  gripped  as  it  would  be  in  a  stricture.  The  finger,  introduced 
into  the  rectum,  feels  that  the  instrument  is  separated  from  it  by  only  a  very 
thin  layer  of  tissue,  and  that  it  deviates  more  or  less  to  one  side.  Finally,  the 
catheter  may  have  been  buried  very  deep  without  giving  exit  to  the  urine,  and 
its  withdrawal  is  accompanied  by  a  slight  hemorrhage.  It  is  often  more 
diflacult  to  recognize  an  old  fals6  passage  in  a  patient  treated  before  by 
another  surgeon.  The  catheter  then  goes  directly  into  the  false  passage,  and 
is  arrested.  The  nature  of  the  obstacle  is  unknown,  and  it  may  be  thought 
that  there  is  present  a  stricture  in  which  the  instrument  is  engaged,  and 
which  it  cannot  pass.  But  if  the  patient  can  urinate  so  well  that  the  hypo- 
thesis of  an  impassable  stricture  is  inadmissible ;  if,  at  a  certain  time  in  the 
catheterization,  the  instrument  inclines  spontaneously  to  the  right  or  left  ^ 
if,  with  the  finger  introduced  into  the  rectum,  it  is  ascertained  that  the  beak 
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of  the  instrument  has  deviated  from  the  middle  line,  the  presence  of  a  false 
passage  may  be  considered  as  demonstrated. 

Ti'eatment. — An  incomplete  false  passage,  made  with  a  delicate  instrument^ 
constitutes  an  accident  which  is  usually  of  no  consequence,  and  which  requires 
no  special  treatment.  If,  on  the  contrary,  the  false  passage  has  resulted  from 
the  introduction  into  the  urethra  of  a  large  instrument,  and  if  it  is  com- 
plete, it  becomes  necessary  to  look  after  the  patient  with  great  care.  It  is- 
necessary  then  to  have  recourse  immediately  to  an  energetic  antiphlogistic 
treatment  (blood-letting,  baths,  local  emollient  applications),  and  to  be  ready 
to  meet  such  serious  developments  as  suppuration  and  infiltration  of  urine. 
The  best  way  to  prevent  these  complications  consists  in  the  introduction  and 
retention  of  a  catheter  which  will  enable  the  urine  to  flow  freely,  and  which 
will  have  the  additional  advantage  of  distending  the  canal  fully  and  pressing 
the  walls  of  the  false  passage  together,  so  as  to  favor  their  cicatrization.  But 
further,  it  is  necessary  that  the  canal  shall  be  free.  When,  in  consequence  of 
the  existence  of  a  stricture,  catheterization  is  impossible,  two  cases  may  present 
themselves  :  either  the  patient  can  pass  urine,  when  the  treatment  is  limited 
to  the  employment  of  antiphlogistics  while  awaiting  the  healing  of  the  false- 
passage  ;  or,  on  the  contrary,  there  is  retention  of  urine,  when  it  is  necessary 
to  have  recourse  to  external  urethrotomy  or  to  puncture  of  the  bladder. 


Foreign  Bodies  in  the  Urethra. 

Foreign  bodies  in  the  urethra  may  be  arranged  in  three  classes  according 
as  they  come  from  the  bladder,  as  they  have  been  formed  in  situ,  or  as  they 
have  come  from  without  and  have  been  introduced  by  the  meatus. 

Foreign  Bodies  coming  from  the  Bladder. — Foreign  bodies  which  come 
from  the  bladder  are  sometimes  concretions  which  have  descended  from  the 
kidneys,  sometimes  the  debris  of  vesical  calculi  left  by  an  operation  of  litho- 
trity. 

Pathological  Anatomy  and  Physiology. ^C&icviXi  which  have  descended  from 
the  kidneys  are  small,  quite  regular,  rounded  or  flattened  like  a  bean,  or  some- 
times elongated  and  fusiform  like  the  stone  of  an  olive.  Sometimes  they  are 
grayish,  with  a  rough  surface  ;  sometimes,  and  more  frequently,  they  have  a. 
rich  red  color  and  a  perfectly  smooth  surface.  Fragments  of  vesical  calculi 
are  often  very  large.  They  are  always  irregular,  and  have  ridges  and  points- 
more  or  less  acute.  Their  color  and  consistence  vary  with  those  of  the  calculi 
from  which  they  are  derived.  Foreign  bodies  coming  from  the  bladder  may 
stop  at  any  point  in  the  urethra,  but  they  are  usually  found  at  the  level  of 
the  narrowest  portions  of  this  tube  (neck  of  the  bulb  ;  fossa  navicularis).  If 
the  calculus  be  small,  it  is  not  unusual  for  it  to  be  expelled  with  the  qrine 
after  some  moments  or  some  hours,  without  having  produced  any  serious  dis- 
turbance. In  other  cases,  and  under  the  influence  of  various  causes — such  as- 
the  size  of  the  foreign  body,  the  irregularities  which  it  presents  and  which 
fix  it  in  the  urethral  mucous  membrane,  spasm  of  the  canal,  the  existence  of 
a  normal  or  pathological  narrowing,  or  considerable  dilatation  of  the  lacunae 
of  Morgagni — a  calculus  may  be  retained  in  the  urethra  for  months  and  even_ 
for  years. 

It  may  be  easily  conceived  that  so  prolonged  a  stay  is  accompanied  by 
notable  modifications  on  the  part  of  the  canal  and  on  the  part  of  the  calculus. 
In  children,  in  whom  the  urethra  is  supple  and  dilatable,  there  forms  up-stream. 
from  the  obstacle  a  veritable  pocket,  the  size  of  which  may  equal  or  exceed 
that  of  the  fist.     Then  the  calculus  is  often  quite  easily  displaced,  falls  into 
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the  pocket,  and  then  resumes  its  former  position  ;  from  whence  arise  the 
alternations  of  dysuria  and  easy  micturition  which  are  observed  in  such  cases. 
In  adults,  the  walls  of  the  canal  likewise  are  capable  of  distension  above  the 
obstacle,  but  rarely  to  the  extent  of  forming  a  true  pocket.  On  the  part  of 
the  calculus,  a  series  of  modifications  are  observed  which  recall  quite  exactly 
what  happens  to  vesical  calculi.  In  consequence  of  the  precipitation  of  the 
salts  of  the  urine,  and  of  the  formation  round  the  original  calculus  of  more 
and  more  numerous  concentric  layers,  the  latter  increases  in  size  and  may 
attain  the  dimensions  of  an  egg.'  This  great  increase  in  the  size  of  the 
foreign  body,  however,  rarely  causes  complete  retention.  Most  frequently 
there  exists  only  marJied,  very  marked,  straining  in  micturition  ;  the  increase 
in  volume,  taking  place  very  slowly,  gives  the  urethra  time  to  dilate ;  more- 
over, there  always  forms,  either  on  the  lower  surface  or  on  both  surfaces  at 
once,  a  sort  of  canal  or  groove  which  permits  a  flow  of  urine. 

The  increase  of  calculi  arrested  in  the  urethra  does  not  take  place  as 
regularly  as  that  of  vesical  calculi.  In  the  penile  portion,  where  the  dilata- 
bility  of  the  walls  is  least  marked,  the  increase  occurs  chiefly  in  length  and 
mostly  at  the  posterior  part,  as  is  shown  by  the  position  of  the  primitive 
nucleus,  which  is  always  found  at  the  anterior  extremity  of  the  calculus, 
when  this  is  divided  in  its  principal  axis.    (Fig.  1318.)     The  nucleus,  small, 

Fig.  1318. 


Calculus  lodged  in  the  fossa  navicularis  for  thirteen  months.     (After  Voillemier.) 

hard,  ovoid,  is  formed  of  uric  acid  ;  the  rest  of  the  calculus  is  made  up  of 
•calcareous  salts.  In  some  cases  the  urethra,  dilated  for  a  space  of  from  eight 
to  twelve  centimetres,  contains  several  calculi  placed  end  to  end,  the  whole 
of  which  represent  a  long  ovoid,  ending  in  points  at  the  two  extremities. 
{Fig.  1319.)  Are  these  a  number  of  calculi  coming  from  the  bladder,  or  frag- 
ments of  one  and  the  same  calculus  ?  The  latter  view  appears  to  be  the  true 
one,  when  account  is  taken  of  the  existence  of  a  single  nucleus  at  the  anterior 
■extremity,  and  of  the  exact  fitting  of  the  facets  of  each  of  the  fragments 
with  those  of  the  fragment  following  it. 

It  may  happen,  however,  and  chiefly  after  an  operation  of  lithotrity,  that 
a  number  of  fragments,  coming  from  the  bladder,  are  arrested  in  the  urethra ; 
but  then  they  are  small,  more  or  less  numerous,  without  any  nucleus,  and 
lodged  promiscuously  in  a  dilatation  of  the  canal.  Tulpius  reports  a  good 
•example  of  this  observed  in  a  child,  whose  urethra  he  incised  in  its  middle 
portion  and  removed  from  it  twenty-five  calculi. 

In  the  membranous  and  prostatic  portions,  which  are  much  more  dilatable 
than  the  penile  portion,  the  development  of  calculi  takes  place  with  more 
facility.  When  the  calculus  is  single,  it  forms  a  mass,  most  frequently  the 
size  of  a  nut,  irregularly  rounded,  a  little  longer  than  it  is  broad,  concave 
on  its  lower  surface,  slightly  convex  on  its  upper  surface  and  often  traversed 
by  a  groove  running  from  behind  forwards,  presenting  on  section,  a  nucleus 

'  J.  L.  Petit,  CEuvres  Postliumes,  tome  iii.  p.  13. 
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which  is  often  hard  to  recognize,  and  which  is  placed  nearer  the  upper  than 
the  lower  surface.     Here,  as  in  the  penile  portion,  the  deposits  accumulate 


Fig.  1319. 


Fig.  ]  320. 


17retlii;al  calcnlns  composed  of  ten  pieces. 
(After  Voillemier). 


Dretbro- vesical  calculus,  entire  and  cut.     (After  Voillemier.) 

chiefly  at  the  posterior  part  of  the  calculus. 
This  mode  of  increase  may  give  rise  to  the 
formation  of  a  special  .variety  of  calculus 
called  urethro- vesical  (Fig.  1320),  com- 
posed of  two  masses,  the  one  urethral,  the 
other  vesical,  and  united  by  a  prolongation 
as  thick  as  a  large  quill  and  six  or  eight 
millimetres  in  length.  The  intra-vesical 
portion  is  flattened,  ovoid,  with  its  long 
diameter  antero-posterior,  extending  rather 
below  than  above  the  level  of  the  neck  of 
the  bladder.  Quite  often  a  spontaneous  rupture  of  the  prolongation  which 
unites  the  two  portions  of  the  calculus  occurs,  a  rupture  which  is  easily 
explained  by  the  thinness  of  the  part,  and  by  the  shocks  communicated  to  it 
by  contractions  of  the  neck  of  the  bladder  and  efforts  of  defecation.  Some- 
times, even,  rupture  takes  place  before  the  prolongation  reaches  the  bladder. 
Then  the  two  fragments  present  the  exact  adjustment  and  the  smooth  state 
of  the  surfaces  which  are  observed  in  the  penile  portion. 

Symptomatology  and  Diagnosis. — The  first  phenomenon  observed  at  the 
moment  when  a  calculus  enters  and  is  arrested  in  the  urethra,  is  an  abrupt 
interruption  of  the  stream  of  urine.  In  children  this  accident  occurs 
altogether  without  warning.  In  adults,  on  the  contrary,  it  is  habitually 
preceded  by  pain  in  the  region  of  the  kidneys  and  by  the  expulsion  of  gravel. 
Often,  also,  the  calculus  does  not  cause  complete  retention,  but  a  simple  diffi- 
culty in  passing  water.  The  pain  is  of  very  variable  intensity  according  to 
the  cases.  Almost  wanting  in  the  case  of  a  smooth  and  rounded  renal  calculus, 
it  may  be  very  acute,  and  accompanied  by  hemorrhage  from  the  urethra,  if 
the  foreign  body  is  a  rough  calculus  or  a  calculous  fragment.  The  preceding 
symptoms  point  almost  surely  to  the  lodgment  of  a  foreign  body  in  the 
urethra ;  but  it  is  always  necessary  to  complete  the  diagnosis  by  sounding 
with  a  metallic  instrument.     If  the  calculus  be  large,  it  will  check  the  pas- 
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sage  of  the  sound,  and  it  will  be  possible,  either  by  tapping  it  lightly  or  by 
rubbing  against  the  obstacle  with  the  beak  of  the  sound,  to  gain  a  sufficiently 
exact  notion  of  its  consistence  and  of  the  state  of  its  surface.  If  the  calculus 
be  very  small,  the  sound  may  pass  alongside  of  it,  but  in  thus  doing  it  will 
communicate  to  the  operator  a  peculiar  sensation  of  rubbing  or  grating. 

So  far  I  have  supposed  that  the  surgeon  has  been  summoned  immediately ; 
but  is  the  diagnosis  more  difficult  in  the  case  of  a  stone  which  has  been 
for  a  long  time  fixed  in  the  urethra  ?  The  information  furnished  by  the  pa- 
tient is  then  incomplete  or  inexact,  the  sound  itself  may  pass  alongside  of  the 
foreign  body,  lodged  in  a  pocket  or  dilatation  of  the  canal,  without  eliciting 
any  physical  sign.  It  is  necessary  then,  if  there  be  a  calculus  of  the  penile 
portion,  to  palpate  the  penis  thoroughly,  and  then  to  explore  the  canal  with 
11  curved  sound,  the  point  of  which  is  directed  toward  the  tumor  which  has 
been  felt  from  the  outside,  and  which  is  fixed  with  the  fingers. 

Is  there  a  calculus  arrested  in  the  membranous  or  prostatic  portion  ?  By 
palpating  the  perineum  carefully,  by  practising  the  rectal  touch,  there  is 
found  a  hard,  immobile  point,  not  well  circumscribed,  which  might,  it  is 
true,  be  confounded  with  a  tumor  of  the  prostate,  or  with  a  urinary  abscess  in 
process  of  formation.  But  by  inquiring  carefully  for  its  antecedents,  the  sur- 
geon will  almost  always  discover  some  circumstances  calculated  to  clear  up 
the  diagnosis.  Thus,  he  will  discover  either  that  the  patient  has  voided 
gravel,  or  that  he  has  been  seized  at  a  given  time  with  a  sudden  difficulty  in 
urinating.  At  other  times,  sounding  is  easily  carried  out  upon  a  patient  in 
whom  the  presence  of  a  urethral  calculus  is  suspected,  but  the  sound  rubs 
against  a  hard  and  rough  body  in  the  deep  portion  of  the  canal.  Under  such 
circumstances  one  might  hesitate  between  a  calculus  of  the  prostatic  portion 
and  a  stone  lying  in  the  bladder  close  to  the  neck.  In  such  a  case  one  should 
explore  the  membranous  and  prostatic  portions  by  the  rectum,  and  find  out 
that  there  is  no  tumor  there.  Then  the  prostate  should  be  lifted  up  toward 
the  pubis  at  the  same  time  that  the  sound  is  gently  introduced  into  the  ure- 
thra. In  this  way  the  moment  when  it  encounters  the  calculus  can  be 
learned.  Further,  a  catheter  with  the  opening-  at  its  tip  might  be  used  for 
this  examination,  and  if,  at  the  moment  when  it  touches  the  stone  urine  does 
not  flow,  the  calculus  is  urethral.  Finally,  on  exploring  the  bladder  with  a 
lithotrite,  if  it  be  not  possible  to  seize  the  calculus  with  this  instrument,  one 
may  be  sure  that  it  is  not  in  the  bladder. 

It  may  happen  that  there  is  at  the  same  time  a  calculus  in  the  bladder, 
and  another  in  the  urethra.  Then  the  first  may  be  seized  with  the  litho- 
trite, and  the  instrument  be  moved  to  and  fro,  when  it  will  be  easily  felt  to 
rub  against  a  hard  body  situated  in  the  canal. 

Prognosis. —  When  a  calculus  is  small,  it  not  infrequently  happens  that, 
after  remaining  a  short  time  in  the  urethra,  it  is  driven  out  by  the  stream  of 
urine  without  having  given  rise  to  any  disturbance.  More  voluminous 
stones,  unless  they  undergo  the  modification  which  I  have  indicated  in  conse- 
quence of  their  long  sojourn  in  the  canal,  inflame  the  tissues  with  which  they 
are  in  contact,  ulcerate  through  them,  and  end  by  escaping  externally.  If  a 
calculus  is  so  small  as  to  interfere  only  moderately  with  the  flow  of  urine,  it 
may  slowly  ulcerate  the  walls  of  the  urethra  and  burrow  out  a  cavity  in  the 
neighboring  tissues,  large  enough  to  wholly  contain  it.  Calculi  have  been 
known  to  remain  thus  for  a  very  long  time,  as  if  encysted,  without  the 
occurrence  of  anything  to  betray  their  presence ;  then,  under  the  influence  of 
a  new  accession  of  infl'ammation,  to  make  their  way  toward  the  skin,  and 
sometimes  to  end  by  being  expelled  without  having  occasioned  any  serious 
disturbance.     Most  frequently,  however,  the  urine,  escaping  with  difficulty 
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by  the  meatus,  infiltrates  widely  through  the  perforation  of  the  urethra 
made  by  the  calculus,  and  thus  sets  up  the  gravest  disorders. 

Foreign  Bodies  formed  in  Situ. — I  will  simply  mention  here  concretions 
developed  in  the  body  of  the  prostate,  the  study  of  which  belongs  to  that  of 
this  gland  itself;  they  have  been  considered  in  another  portion  of  this  volume.* 
I  shall  place  in  this  second  class  only  calculi  found  behind  a  stricture,  in  a 
urinary  pocket,  in  the  focus  of  an  old  urinary  abscess,  or  in  a  simple  sinus 
due  to  stagnation  of  i^rine  and  precipitation  of  the  salts  which  it  holds  in 
solution.  In  this  category  may  be  included  also  stones  which  develop  in  an 
abnormal  cavity  communicating  with  the  urethra,  to  which  Louis  first  called 
attention.  The  chemical  composition  of  these  calculi  may  serve  to  distin- 
guish them  from  those  which  come  from  the  bladder.  Whilst  the  latter 
have  a  uric-acid  or  oxalic-acid  nucleus  surrounded  by  a  variable  number  of 
perfectly  distinct  phosphatic  layers,  calculi  formed  in  the  urethra  are  made 
up  entirely  of  phosphate  of  lime  (Fig.  1321),  in  scarcely  appreciable  concentric 

Fig.  1321. 


Urethral  calculus  of  phosphate  of  lime,  natural  size. 

layers,  or  with  these  entirely  wanting  and  with  a  uniform  agglomeration  of 
their  constituents. 

The  symptomatology  of  these  calculi  is  perfectly  analogous  to  that  of  cal- 
culi which  come  from  the  bladder ;  with  this  difference,  however,  that  those 
of  the  second  class,  because  of  their  situation  in  a  cavity  which  lies  near  to 
the  integument,  interfere  less  with  the  flow  of  urine,  and  have  a  greater  ten- 
dency to  make  their  way  out  rapidly  through  the  skin. 

Treatment. — There  are  three  methods  of  treatment  for  calculi  lodged  in  the 
urethra,  applicable  to  the  two  varieties  which  we  have  just  studied,  but 
having  each  its  special  indications :  extraction  through  the  meatus,  propulsion 
into  the  bladder,  and  extraction  by  an  artificial  opening. 

(1)  Extraction  by  the  meatus  is  easy  when  the  calculus  is  situated  near 
the  extremity  of  the  penis.  The  calculus  is  seized  with  forceps,  after  slightly 
•enlarging  the  meatus,  if  necessary.  When  the  calculus  is  more  deeply  placed, 
it  is  necessary  to  employ  other  manoeuvres,  and  especially  other  instruments. 
At  first  an  attempt  may  be  made  to  displace  the  calculus  with  a  stylet,  then, 
after  having  pinched  the  meatus  between  the  fingers,  the  patient  is  to  be 
made  to  urinate  and  induced  to.  strain  with  all  his  might.  Not  infrequently 
then  the  calculus,  if  it  be  not  very  voluminous,  will  escape  of  itself.  It  is 
possible,  again,  to  secure  this  result  bypassing  a  large,  flexible  catheter  down 
to  the  seat  of  the  foreign  body,  leaving  it  in  position  for  several  hours,  and 
removing  it  when  the  patient  wants  to  urinate.  If  these  simple  measures  do 
not  succeed,  it  becomes  necessary  to  make  use  of  special  instruments,  either 
an  ordinary  curette,  or,  better,  the  articulated  curette  of  Leroy  d'fitiolles. 
This  instrument  (Fig.  1322)  is  composed  of  a  flattened  metallic  canula,  carrying 

'  See  p.  392,  supra. 


448  INJURIES   AND   DISEASES   OF   THE   IIEBTHRA. 

at  one  of  its  extremities  a  small  articulated  curette,  which  may  be  inclined 
at  will  at  a  right  angle  by  means  of  a  brass  wire  concealed  in  the  hollow  of 
the  canula.  The  instrument  is  introduced  into  the  urethra  Avith  the  curette 
in  the  same  axis  as  the  instrument,  and  the  curette  is  raised  as  soon  as  it  has 


J) 

Jointed  carette  of  Leroy  d'^tloUes. 

passed  the  obstacle.  The  calculus  being  thus  hooked  up,  it  is  gently  drawn 
out.  This  ingenious  and  useful  instrument  is  not  the  only  one  which  has 
been  devised.  Marini  used  a  solid  rod,  terminated  at  one  of  its  extremities 
with  a  metallic  wire  forming  an  elongated  loop  which  was  moved  about 
in  such  a  manner  as  to  lay  hold  of  the  calculus.  The  somewhat  primitive 
apparatus  of  Marini  has  been  improved  by  J.  Cloquet,  and  transformed  by 
him  into  a  sort  of  serre-nosud.  But  of  all  the  instruments,  the  best  is  that 
which  is  known  by  the  name  of  "  Hunter's  forceps."  (Fig.  1323.)    It  is  com- 

Flg.  1323. 


Hnnter^B  forceps. 

posed  of  a  metallic  canula,  open  at  both  ends,  and  containing  in  its  cavity  a 
shaft  terminating  in  two  or  three  branches,  three  centimetres  long,  convex 
without  and  concave  within.  These  branches,  which  separate  when  they  are 
free,  come  together  when  the  shaft  is  drawn  back,  and  re-enter  the  canula. 
The  forceps  are  thus  introduced  into  the  urethra,  and  the  canula  is  drawn 
back  as  soon  as  the  obstacle  is  reached,  when  the  branches,  being  set  free,  separ 
rate  and  embrace  the  calculus,  and,  when  the  stone  is  once  grasped,  it  is  only 
necessary  to  push  the  canula  forward  again  and  to  draw  the  instrument  out. 

If  a  calculus  be  situated  in  the  deepest  part  of  the  urethra,  a  straight  instru- 
ment cannot  be  used.  Then  recourse  can  be  had  either  to  the  curved  forceps 
of  Voillemier — a  kind  of  sound,  the  two  halves  of  which  form  a  spring  and 
separate  as  soon  as  they  cease  to  be  pressed  together — or  to  the  forceps  of 
Cusco,  the  two  branches  of  which  separate  only  at  their  extremities  by  means 
of  a  special  mechanism. 

But  there  are  some  cases  in  which,  either  on  account  of  the  size  of  the  stone 
or  in  consequence  of  its  imprisonment  in  the  urethra,  the  above  described  in- 
struments are  inadequate.  It  is  for  such  cases  that  urethral  lithotrity  has 
been  proposed.  This  operation  is  of  very  ancient  date.  Already  described 
with  some  details  by  Albucasis,  it  was  set  forth  with  much  more  precision 
by  Franco,  whose  method  consisted  in  fixing  the  calculus  with  a  IJgature 
placed  round  the  penis,  perforating  it  with  a  gimlet,  and  then  squeezing  it 
between  the  fingers  to  effect  its  rupture.  The  surgeons  of  the  last  century 
attached  only  moderate -importance  to  the  crushing  of  stones  in  the  urethra  ; 
the  invention  of  lithotrity  recalled  attention  to  this  operation.  Then  were 
invented  the  urethral  lithotrites  of  Dubowisky,  of  Leroy  d'Etiolles,  of  Nela- 
ton  (Fig.  1324),  and  of  Reliquet.      All  these  instruments  are  open  to  the 
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same  objection  :    their  manipulation  is  difficult,  and  it  exposes  the  urethra 
to  the  gravest  lesions.     It  is  for  this  reason  that,  although  practicable  with 

Fig.  1324. 


N61aton's  urethral  lithotrite.  / 

advantage  under  certain  circumstances,  urethral  lithotrity  must  be  consid- 
ered as  inferior  in  value  to  other  methods,  such  as  propulsion  toward  the 
bladder,  or  incision  of  the  urethra. 

(2)  Propulsion  of  the  calculus  into  the  bladder  is  suited,  naturally,  only  to 
stones  arrested  in  the  deep  portions  of  the  urethra.  It  is  easily  accomplished 
with  the  help  of  a  large  metallic  sound,  with  which  the  foreign  body  is  gently 
pushed  back  until  it  falls  into  the  bladder.  When  this  result  is  obtained, 
the  surgeon  proceeds,  either  at  once  or  some  days  afterwards,  to  crush  the 
stone  with  a  lithotrite. 

(3)  Incision  of  the  urethra  may  be  practised  upon  any  part  of  the  canal, 
but  it  is  especially  adapted  to  cases  in  which  the  calculus  is  arrested  in  the 
spongy  portion.  In  such  cases  the  operation  is  very  simple.  The  foreign 
body,  which  forms  a  more  or  less  voluminous  tumor,  is  firmly  held  between 
the  fingers,  while  the  surgeon  incises  the  soft  parts  directly  upon  it,  and 
makes  an  opening  just  sufficient  to  give  exit  to  the  calculus.  When  this  is 
extracted,  the  little  wound  may  be  closed  immediately  with  a  few  points  of 
suture,  or  its  healing  may  be  left  to  ISTature,  but  with  the  precaution  in  both 
cases  of  introducing;  a  catheter  and  leaving  it  in  the  urethra.  The  arrest  of 
a  calcrflus  in  the  urethra  is  sometimes  complicated  by  the  presence  of  a  stric- 
ture, situated  in  front  of  the  calculus.  What  should  be  the  conduct  of  the 
surgeon  in  such  a  case  ?  If  the  stone  be  small,  and  if  the  patient  can  pass 
water,  it  will  be  advisable  to  practise  dilatation  of  the  stricture,  and,  as 
soon  as  the  canal  is  sufficiently  enlarged,  to  extract  the  foreign  body  with  a 
special  instrument.  If,  on  the  contrary,  the  patient  be  unable  to  urinate, 
and  the  extraction  of  the  foreign  body  must  be  effected  immediately,  two 
cases  may  present  themselves.  Sometimes  the  stone  is  small  enough  to  pass 
through  the  canal,  if  free  from  obstruction  ;  then  recourse  should  be  had  to 
internal  urethrotomy.  Sometimes  the  calculus  is  large,  and  its  extraction 
impossible  even  after  division  of  the  stricture ;  then  the  urethra  may  be 
incised  upon  the  foreign  body  without  hesitation,  and  the  opening  thus  made 
may  be  utilized  to  divide  the  stricture  at  the  same  time,  and  to  effect  its  cure. 

Foreign  Bodies  introduced  through  the  Meatus. — Foreign  bodies  arrested 
in  the  urethra  after  having  entered  it  by  the  meatus,  are  so  numerous,  and  differ 
so  much  one  from  another  in  dimensions,  foi-m,  and  nature,  that  it  would  be 
almost  impossible  to  give  a  complete  list  of  them  here.  Ordinarily  they  are, 
in  adults,  needles,  pins,  pencils,  pieces  of  wood  or  hay,  pipe-stems,  heads  of 
grain — introduced  most  frequently  for  unnatural  purposes,  sometimes  to  alle- 
viate pain  or  simple  itching;-  in  children,  stones  of  fruits,  grains,  pebbles, 
balls  of.  glass  or  metal,  and  other  playthings.  In  other  cases  they  are  ends 
of  gum  or  metal  catheters,  or  fragments  of  lithotrites  or  caustic-holders  broken 
during  an  operation.  All  these  objects,  once  engaged  in  the  urethra,  have  a 
marked  tendency  to  pass  more  deeply  within  it,  as  if  the  bladder  exercised 
upon  them  a  sort  of  attraction  or  aspiration.  This  phenomenon  is  explained 
easily  enough  in  the  case  of  elongated  foreign  bodies,  blunt  at  one  end  and 
VOL.  VI. — 29 
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pointed  at  the  other,  by  the  pulling  practised  on  the  penis  by  the  patient. 
The  walls  of  the  canal  slide  easily  over  the  foreign  body,  the  point  of  which 
is  directed  toward  the  meatus ;  but  they  drag  it  back  in  their  retreat  by  a 
mechanism  absolutely  analogous  to  that  which  children  employ  to  make 
heads  of  grain  climb  up  the  sleeves  of  their  clothes.  Sometimes  another  factor 
is  concerned :  this  is  an  erection,  preceding  or  immediately  following  the 
introduction  of  the  foreign  body ;  as  soon  as  it  passes  oft",  the  foreign  body  is 
found  to  have  been  carried  more  deeply.  This  tendency  of  foreign  bodies  to 
penetrate  further  and  further  is  so  strong  that  sometimes  it  drives  them  even 
into  the  bladder. 

Symptomatology. — The  presence  of  a  foreign  body  in  the  urethra  causes  at 
once  greater  or  less  difficulty  in  micturition ;  pain,  the  degree  of  which  is 
determined  by  the  nature  of  the  obstacle ;  and  a  more  or  less  abundant  flow 
of  blood.  Inflammatory  manifestations  soon  follow,  aggravated  by  the 
attempts  at  extraction  made  by  the  patient  himself.  A  discharge  from  the 
meatus  is  set  up,  at  first  sero-sanguinolent,  and  soon  purulent ;  the  swollen 
penis  becomes  bright  red  in  color,  and  a  high  fever  is  developed.  This  may 
give  rise  to  fear  of  a  more  or  less  extensive  phlegmon,  or  even  of  gangrene 
of  the  whole  penis ;  but  often  a  simple  urethral  abscess  is  seen  to  follow,  the 
foreign  body  escaping  either  by  the  meatus  or  through  a  perforation  of  the 
skin  of  the  penis,  or  even  passing  on  into  the  bladder.  Sometimes,  in  spite 
of  a  prolonged  stay  of  the  foreign  body  in  the  urethra,  the  inflammation 
declines  spontaneously  without  the  occurrence  of  any  of  the  preceding  ter- 
minations ;  but  then  the  object,  fixed  in  the  canal,  is  encrusted  with  calca- 
reous matters,  and  becomes  the  occasion  of  a  urethral  calculus.  These 
secondary  accidents  are  however  very  rarely  observed,  for  the  frightened 
patients  make  haste  to  secure  the  aid  of  a  surgeon.    * 

Treatment. — It  is  easy  to  understand  that,  on  account  of  the  infinite  variety 
and  'diverse  location  of  foreign  bodies  introduced  through  the  meatus,  it 
must  be  impossible  to  lay  down  general  rules  for  their  extraction.  If  the 
object  has  only  partly  entered  the  urethra,  and  if  it  is  still  protruding  ex- 
ternally, it  will  very  often  be  easy  to  extract  it  with  forceps,  or  even  with 
the  fingers.  Certain  bodies,  however,  because  of  their  shape,  present  special 
difiiculties.  Thus  it  would  not  be  possible  to  pull  upon  a  head  of  grain 
without  tearing  the  walls  of  the  canal.  In  such  a  case  the  head  should  be 
tied,  at  the  level  of  the  meatus,  with  a  thread,'  the  two  extremities  of  which 
are  passed  through  a  silver  canula,  open  at  both  ends ;  then,  at  the  same  time 
that  the  thread  is  drawn  upon  with  the  left  hand,  the  canula  is  pushed  down 
with  the  right,  so  as  to  disengage  the  barbs  of  the  head  of  grain  by  a  mancEU  vre 
identical  with  that  devised  by  Marchettis  to  extract  a  hog's  tail  which  had 
been  introduced  into  a  prostitute's  rectum. 

If  the  foreign  body  be  completely  hidden,  and  have  passed  deep  into  the 
urethra,  the  difiiculties  are  much  greater ;  often,  however,  when  the  object  is 
small  and  rounded,  like  a  cherry-stone,  or  a  glass  or  metal  ball — or  even  when 
it  is  an  elongated  body,  but  with  a  smooth  cylindrical  surface  and  a  rounded 
anterior  extremity — extraction  may  be  easily  accomplished  by  means  of 
pressure  from  behind  forwards.  In  case  of  failure,  the  forceps  of  Hunter 
should  be  used,  or  the  articulated  curette  of.Leroy  d'fitioUes.  But  these 
mancEuvres  will  not  succeed  in  dealing  with  an  object  the  ends  of. which 
are  pointed  like  a  needle  or  a  pin.  In  such  a  case  the  following  procedure, 
long  since  devised  by  Deschamps,  should  be  employed.  This  consists  in 
bending  the  penis,  piercing  the  urethra  and  the  skin  with  the  point  of  the 
needle,  and  extracting  it  by  this  aperture.  If  the  needle  has  penetrated  to 
the  perineal  portion,  the  left  index  maj'^  be  introduced  into  the  rectum  and 
made  to  push  it  through  the  integuments,  and  it  may  be  withdrawn  as  in  the 
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preceding  case.  If  the  foreign  body  be  a  pin,  one  may  begin,  as  above,  by 
ipushing  it  through  the  walls  of  the  canal ;  then  it  may  be  cut  off  even  with 
the  skin,  and  the  head  extracted  through  the  natural  passage  with  the  forceps 
of  Hunter  or  of  Cusco.  The  following  method,  proposed  by  Caudmont,  may 
also  be  attempted :  instead  of  forcing  the  pin  through  the  walls,  an  attempt  is 
made  to  disengage  it ;  then  a  large  wax  bougie  is  introduced  into  the  urethra, 
into  which  the  point  of  the  pin  is  to  be  thrust,  and  then  the  whole  is  to  be 
■drawn  out  together. 

There  have  been  devised  a  number  of  instruments  for  the  urethra,-  analo- 
gous to  those  employed  to  extract  metallic  bodies  of  small  dimensions  from 
the  bladder.     But  the^e  instruments  are  only  very  rarely  used. 

To  extract  ends  of  catheters,  which  are  generally  lodged  in  the  membranous 
•portion  of  the  urethra,  the  forceps  of  Hunter  may  be  used  with  great  advan- 
tage. Further,  it  very  often  suffices  to  shake  the  fragment  of  a  catheter  a 
little,  in  order  to  secure  its  discharge  by  the  stream  of  urine.  I  will  rhen- 
tion,  also,  the  ingenious  method  devised  by  Voillemier  in  a  case  in  which 
one  of  the  sections  of  a  pocket-catheter  was  left  in  the  canal.  Having  intro- 
duced a  finger  into  the  rectum  to  furnish  a  point  of  support  to  the  catheter, 
he' insinuated  into  the  cavity  of  the  latter  a  small  catgut  bougie,  which  he 
allowed  to  remain  for  two  hours,  until  it  had  time  to  swell  up ;  and  with  it 
he  withdrew  the  end  of  the  catheter. 

If,  finally,  the  size,  the  shape,  and'  the  situation  of  the  foreign  body  make 
■extraction  by  the  preceding  mancEuvres  impossible,  a  small  opening  may  be 
made  at  the  level  of  its  anterior  extremit}',  and  through  this  opening  it  may 
be  extracted  with  forceps. 


Vital  and  Organic  Lesions  of  the  Urethra. 

Inflammation  op  the  urethra,  or  urethritis,  will  not  be  referred  to  here, 
;as  it  has  already  been  fully  considered  in  the  article  on  Gonorrhcea  in  the 
second  volume  of  this  Encj'clopsedia. 

Stricture  op  the  Urethra. — There  are  a  great  many  causes  capable  of 
diminishing  the  calibre  of  the  urethra ;  tumors  of  the  penis  and  of  the 
perineum,  foreign  bodies,  and  calculi,  may  by  their  presence  occasion  a  more 
or  less  complete  obliteration  of  the  lumen  of  the  canal,  to  which,  however, 
the  name  of  stricture  could  only  be  applied  by  a  veritable  abuse  of  language. 
True  strictures,  the  only  ones  which  deserve  this  name,  are  those  in  which 
the  cause  of  the  coarctation  resides  in  the  very  walls  of  the  contracted 
■channel ;  and  here  again  several  divisions  should  be  admitted. 

Urethritis  is  accompanied  in  certain  cases  by  a  more  or  less  marked  tume- 
faction of  the  urethral  mucous  membrane  and  of  the  subjacent  tissues,  which 
effaces  to  a  greater  or  less  extent  the  lumen  of  the  canal,  and  thus  produces 
an  acute  inflammatory  stricture,  which  disappears  with  the  disorder  which 
gave  it  birth.  Further,  stricture  results  from  modifications,  brought  about  by 
the  fact  of  inflammation,  in  the  structure  of  the  normal  walls  of  the  urethra- 
modifications  which  survive  the  primary  inflammation,  lessen  the  elasticity 
•of  the  tissues,  and  give  them  a  persistent  tendency  to  contraction.  Hence 
the  formation  of  an  organic  or  chronic  inflammatory  stricture,  as  it  has  some- 
times been  called.  In  another  form,  the  walls  of  the  urethra  have  been 
ruptured  by  a  traumatism,  or  destroyed  by  ulceration.  In  both  cases  the 
interposition  between  the  lips  of  the  w^ound  of  a  tissue  of  new  formation  is 
the  origin  of  a  stricture  called  cicatricial.     These  last  two  varieties  alone  will 
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occupy  US  in  this  study.  Spasmodic  stricture,  or  rather  spasm  of  the  urethra^ 
will  be  discussed  hereafter.  • 

In  all  time,  strictures  of  the  urethra  have  attracted  the  attention  of  surgeons^ 
and  medical  literatui'e  is  extremely  rich  in  regard  to  this  subject. 

Etiology  and  Pathogenesis. — Two  orders  of  causes  concur  in  the  production 
of  strictures :  sometimes  they  are  due  to  inflammation,  which  modifies  the 
tissues  constituting  the  tunics  of  the  urethra,  deprives  them  of  their  supple- 
ness, and  impresses  upon  them  a  mode. of  vitality  of  which  the  principal 
characteristic  is  contractibility ;  sometimes  they  succeed  a  traumatism  which 
determines  a  solution  of  continuity,  a  loss  of  substance  in  the  urethral  walls,, 
the  repair  of  which  brings  about  the  formation  of  a  cicatrix,  essentially  con- 
tractile. To  these  two  varieties  of  stricture  (inflammatory  and  cicatricial), 
may  be  added  a  third,  which  has  a  similar  pathogenesis;  I  mean  that  variety 
which  supervenes  upon  an  acute  inflammation,  followed  by  ulceration  and 
loss  of  substance,  the  repair  of  which  induces  the  formation  of  inodular,  (30u- 
tractile  tissue.  In  these  cases,  which  are,  however,  exceptional,  the  stricture- 
is  at  the  same  time  both  inflammatory  and  cicatricial. 

(1)  Inflammatory  Strictures. — The  works  of  J.  Guerin,  of  Mercier,  of 
Cruveilhier,  and  of  A.  Guerin,'  have  especially  contributed  to  elucidate  the 
pathogenesis  of  this  class  of  strictures.  Everybody  is  agreed  nowadays  to 
consider  inflammatory  strictures  as  the  result  of  inflltration  of  the  submucous 
tissues,  of  obliteration  of  the  vascular  spaces,  and  of  fibrous  organization  of 
exudates,  ending  finally  in  contraction  and  atrophic  condensation  of  the 
normal  tissues.  As  to  the  mucous  membrane  itself,  always  more  or  less 
intact,  since  its  lymphatic  vessels  remain  permeable,  it  is  simply  pushed 
back  toward  the  axis  of  the  canal.  This  plastic  infiltration  of  the  connective,, 
muscular,  and  spongy  tissues,  which  follows  inflammation  of  the  mucous 
membrane  of  the  ure&ra,  is  not,  however,  necessarily  followed  by  formation 
of  a  stricture.  The  exudate  may  be  soon  absorbed,  and  this  complication 
may  be  absolutely  wanting  after  even  very  intense  urethritis.  On  the  other 
hand,  quite  often,  in  consequence  of  peculiar  idiosyncrasies,  the  exudate  is 
seen  to  become  organized,  and  stricture  to  follow  inevitably,  in  individuals- 
afl:ected  with  urethritis  which  is  benign  and  of  only  short  duration.  Most 
commonly,  complete  resorption  is  prevented  by  some  cause  which  maintains- 
and  prolongs  acute  phlegmasia,  and  gives  it  chronicity.  Such  constitutional 
and  diathetic  conditions  as  arthritis,  herpetism,  and  scrofula,  appear  to 
possess  positive  influence  in  this  regard,  and  as  much  may  be  said  of  errors 
of  regimen,  and  of  direct  irritation  I'esulting  from  indiscreet  manoeuvres  with 
the  catheter,  or  from  caustic  injections,  which  bring  about  successive  returns- 
to  an  acute  state,  and  thus  prevent  resolution  of  the  neoplasm. 

(2)  Cicatricial  Strictures. — Less  common  than  the  preceding,  these  stric- 
tures are  the  consequence  of  a  lesion  of  the  walls  of  the  urethra,  causing  a 
more  or  less  extensive  loss  of  substance  which  cannot  be  filled  up  without 
the  interposition,  between  the  lips  of  the  wound,  of  an  essentially  contractile- 
cicatrix.  Contrary  to  what  we  have  seen  in  inflammatory  strictures,  the 
mucous  membrane  is  here  completely  destroyed  and  replaced  by  inodular 
tissue,  which  does  not  admit  of  being  penetrated  by  injection  of  the  lym- 
phatics. The  production  of  cicatricial  tissue  is  not,  however,  the  only  cause 
of  coarctation  here,  and  inflammation  of  the  submucous  tissues  likewise  plays 
its  part.  Most  cicatricial  strictures  result  from  a  traumatic  lesion  of  the 
urethra :  a  simple  wound  with  a  cutting  instrument,  a  contused  wound 
caused  by  falling  astride  upon  the  perineum,  a  surgical  operation,  such  as 
catheterization  or  lithotrity,  or,  again,  the  lodgment  of  a  foreign  body.    But. 

1  M6m.  de  la  Soo.  de  Chir.,  t.  iv.  p.  122. 
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&  cicatricial  stricture  may  also  be  produced  in  consequence  of  ulceration  of  any- 
kind  which  has  destroyed  the  mucous  membrane,  and  has  attacked  the  sub- 
mucous tissues.  The  chancroid  very  frequently  causes  this  form  of  stricture. 
Ulceration  in  acute  urethritis  is,  on  the  contrary,  extremely  rare,  almost 
always  superficial,  and  the  resulting  stricture,  if  any,  not  very  pronounced. 

Pathological  Anatom.t/. ^-The  pathological  anatomy  of  stricture  of  the  ure- 
thra was  completely  unknown  to  the  ancients,  and  all  the  manifestations 
which  characterize  retention  of  urine  were  charged  to  caruncles  or  carnosities, 
situated  in  the  neck  of  the  bladder  or  along  the  canal  of  the  urethra.  These 
ideas  were  replaced,  after  the  first  years  of  the  eighteenth  century,  by  the 
theory  oicicat?ncial  contraction,  following  ulceration  of  an  inflammatory  nature 
which  had  destroyed  the  mucous  membrane  and  a  part  of  the  subjacent  tis- 
sues— a  theory  contradicted  by  facts,  and  for  which  modern  authors  have  sub- 
stituted, in  the  last  forty  years,  more  exact  notions  about  the  nature  of  the 
lesions  which  give  rise  to  strictures.  I  will  consider  separately  each  of  the 
forms  of  stricture  which  I  have  admitted,  and  will  take  up  first  the  inflam- 
matory or  organic  stricture. 

(1)  Inflammatory  Strictures. — In  its  mildest  degree,  and  in  cases  in  which 
the  inflammation  has  attacked  only  the  mucous  membrane  and  a  very  slight 
thickness  of  the  subjacent  tissues,  the  stricture  consists  in  a  scarcely  appre- 
■ciable  diminution  in  the  calibre  of  the  urethra,  which  is  the  result  of  a  very 
slight  induration  of  the  submucous  tissue,  causing  a  trifling  elevation  of 
the  mucous  membrane.  The  little  ridge  thus  formed  usually  occupies  the 
-anterior  third  of  the  penis,  and  only  rarely  extends  over  the  whole  of  the  cir- 
cumference of  the  canal.  It  may  be  single,  but  ordinarily  there  are  two  or  three 
such  ridges  (Fig.  1325),  which  are  separated  by  a  space  of  one  or  two  cen- 
timetres, and  in  the  interval  between  which  the  urethra  appears  absolutely 
healthy.  The  mucous  membrane  which  covers  them  is  sometimes  free  and 
mobile ;  sometimes  adherent,  pale,  a  little  depressed,  and  slightly  puckered. 
But  even  this  is  not  a  true  stricture.  To  produce  this,  it  is  necessary  that 
inflammation  should  invade  the  urethral  wall  in  its  entire  thickness,  and 
•cause  an  infiltration  of  plastic  fluid,  often  even  of  blood,  in  the  spongy  tissue. 
This  infiltration,  which  is  especially  abundant  over  a  space  of  one  or  two  cen- 
timetres, and  which  extends,  gradually  diminishing,  in  front  of  and  behind 
this  space,  becomes  organized  as  the  result  of  a  process  similar  to  that  of  cic- 
.atrization,  and  in  its  contraction  presses  together  and  condenses  the  tissues 
with  which  it  is  closely  united. 

A  stricture  once  established  in  this  way,  the  following  are  the  alterations 
which  will  be  met  with  in  a  urethra  which  has  been  split  open  lengthwise 
■(Fig.  1326).  The  canal  presents  a  more  or  less  pronounced  diminution  in  cal- 
ibre over  an  extent  of  three  or  four  millimetres.  But  these  are  not  really  the 
limits  of  the  stricture.  From  the  most  constricted  point,  and  for  a  distance 
•of  about  a  centimetre  in  front  of  and  behind  this  point,  the  narrowing  extends, 
insensibly  diminishing  until  the  canal  resumes  its  normal  calibre,  in  such  a 
way  that  the  stricture,  as  a  whole,  presents  the  appearance  of  two  cones, 
the  two  apices  of  which  are  blended,  or  are  united  by  a  neck  several  milli- 
metres long.  The  posterior  cone  is  ordinarily  more  expanded  than  the  aiate- 
rior,  in  consequence  of  the  excentric  pressure  exercised  by  the  stream  of  urine 
against  the  walls  of  the  canal ;  and  sometimes  it  is  even  transformed  into  a 
sort  of  pocket.  The  mucous  membrane  which  covers  the  constricted  por- 
tion is  pale,  thickened,  and  firmly  adherent  to  the  subjacent  tissues,  from 
which  it  is  impossible  to  separate  it ;  it  is  altogether  inextensible  when  an 
attempt  is  made  to  stretch  it  transversely.  The  .external  surface  is  often 
smooth ;  at  other  times  it  has  a  velvety,  uneven  aspect,  which  results  from 
the  considerable  epithelial  proliferation  which  takes  place  at  this  point.    This 
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coating  may  sometimes  be  lifted  up  at  its  edges,  when  there  is  exposed  a  per- 
fectly smooth  surface,  covered  with  smaller  and  more  adherent  epithelial  cells. 
The  spongy  body  has  lost  its  reticulated  appearance ;  its  meshes  are  infil- 
trated with  a  yellowish  or  grayish  material,  which  gives  the  parts  the  appear- 


Fig.  1325. 


Fig.  1326. 


Inflammatory  stricture  in  its  lightest  form. 
(After  Voillemier.) 


Inflammatory  stricture  in  an  advanced  stage  :  E,  narrow- 
est portion  ;  F,  posterior  cone,  witli  alterations  in  mucous- 
membrane  ;  G,  anterior  cone  ;  D,  infiltrated,  spongy  tissue^ 
most  retracted  at  the  seat  of  stricture.    (After  Voillemier.) 


ance  of  a  fibroid  tumor,  traversed  by  the  contracted  urethra,  and  afterwards^ 
in  proportion  as  the  organization  and  contraction  advance,  that  of  a  narrow 
ligamentous  band.  In  front  of  and  behind  the  constricted  portion,  the  ure- 
thral tissues  resume  little  by  little  their  normal  character  ;  behind  it,  how- 
ever, the  mucous  membrane  is  often  red,  softened,  and  furred,  occasionally 
even  ulcerated  in  some  places. 

Microscopic  examination  reveals  at  the  point  of  stricture,  in  addition  to 
the  epithelial  proliferation  of  which  I  have  already  spoken,  a  connective- 
tissue  new  formation,  which  begins  in  the  mucous  membrane  and  extends 
thence  to  the  whole  thickness  of  the  walls  of  the  urethra.  The  development 
of  epithelium  is  often  abundant  enough  to  sensibly  diminish  the  calibre  of, 
the  canal ;  further,  the  most  superficial  cells,  as  they  exfoliate,  become  ne- 
crosed and  mingle  with  the  products  of  secreti9n  in  the  glands,  giving  rise  to 
the  discharge  which  is  so  often  seen  in  individuals  who  have  strictures  of 
the  urethra.    But  it  is  in  the  connective-tissue  new  formation  that  the  essen- 
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tial  element  of  the  coarctation  is  to  be  looked  for.  There  is  produced,  either 
by  diapedesis  or  by  multiplication  of  the  connective-tissue  corpuscles,  a  cel- 
lular iufiltration,  which,  when  it  takes  place  rapidly,  may  give  rise  to  real 
abscesses,  but  which,  when  the  process  is  slow,  ends  in  organization  of  the 
exudate  and  its  transformation  into  perfect  connective  tissue.  In  time  this 
new-formation  tissue,  being  in  great  part  re-absorbed,  dries  up  and  shrivels, 
in  such  a  way  that  all  the  tunics  of  the  urethra,  including  the  mucous  mem- 
brane, are  aftected  with  atrophy,  and  that  at  the  point  of  stricture  the  walls 
of  the  canal  are  thinner  than  in  the  healthy  parts  {atrojMc  stricture  of  some 
authors). 

To  sum  up,  the  following  is  the  way  in  which  the  mode  of  development 
of  an  organic  inflammatory  stricture  is  to  be  regarded :  the  essential  element 
is  the  connective-tissue  new  formation,  having  for  its  point  of  departure  the 
inflamed  mucous  membrane,  and  extending  thence  to  all  the  tissues  which 
constitute  the  walls  of  the  urethra.  This  connective-tissue  new  formation  is 
accompanied,  on  the  side  of  the  surface  of  the  mucous  membrane,  by  an 
active  proliferation  of  epithelium,  with  necrosis  of  the  most  superficial  cells, 
which  give  rise  to  the  discharge  which  is  symptomatic  of  stricture.  In 
■  regard  to  the  connective- tissue  new  formation,  it  consists  at  first  in  an  infil- 
tration of  the  tissues  with  new  connective-tissue  cells,  originating  either  in 
a  blastema  {plastic  lymph  of  the  older  writers),  or  by  proliferation  of  the 
normal  connective-tissue  cells,  which  is  followed  by  organization  into  true 
connective  tissue  of  these  new  elements,  and  finally,  by  retrogression,  con- 
traction, and  even  atrophy  of  this  connective-tissue  new  formation.  Al- 
though this  connective-tissue  new  formation  plays,  as  we  have  just  seen, 
the  principal  part  in  the  genesis  of  inflammatory  strictures,  yet  there  is  an- 
other agent  which  must  be  taken  into  account :  this  is  a  vital  modification 
of  the  elastic  and  muscular  elements  which  enter  into  the  composition  of  the 
urethral  walls.  To  their  physiological  and  intermittent  contraction  succeeds, 
by  means  of  inflammation,  a  pathological  and  persistent  contraction,  which 
manifests  itself  for  example,  as  we  shall  see  hereafter,  when  a  stricture 
which  has  been  dilated  to  the  point  of  admitting  the  passage  of  a  bougie  of 
large  calibre,  returns  in  forty-eight  hours  to  its  previous  state. 

It  remains,  in  order  to  complete  this  account  of  inflammatory  stricture,  to 
say  a  few  words  in  reference  to  certain  other  conditions  which  may  be  met 
with  in  cases  of  this  kind.  Often  the  inflltration  is  limited  to  one  of  the 
urethral  walls,  usually  the  lower,  on  a  level  with  the  bulb.  The  induration 
then  presents  itself  in  the  form  of  irregular  patches  of  small  extent,  project- 
ing but  slightly  into  the  canal.  Although  there  is  then  a  true  stricture,  yet 
micturition  is  but  little  hindered,  on  account  of  the  dilatability  of  the  por- 
tion of  wall  which  remains  healthy.  In  other  cases  the  induration  occupies 
the  whole  circle  of  the  urethra,  but  the  degree  of  constriction  varies  at  dif- 
ferent points,  whence  the  formation  of  a  sinuous  track  of  which  the  oriflce  is 
excentrically  situated.  In  other  cases,  again,  the  urethra  is  constricted  in  a 
length  of  from  three  to  flve  centimetres,  but  the  constriction  is  more  marked 
at  certain  points,  and  several  strictures  may  be  supposed  to  exist  when  really 
there  is  but  one.  Finally,  in  certain  individuals  who  have  had  several  attacks 
of  urethritis,  the  urethra  may  be  constricted  throughout  its  whole  extent. 
In  a  case  of  this  kind  observed  by  Voiliemier  (Fig.  1327),  the  width  of  the 
canal  at  some  points  did  not  exceed  four  or  five  millimetres;  its  surface  was 
mammillated  from  the  unequal  thickness  of  plastic  infiltration  ;  the  shrunken 
spongy  tissue  was  transformed  into  a  very  narrow,  yellowish  band ;  and  it 
was  only  in  the  gland  and  bulb  that  any  portions  which  were  healthy  and 
still  permeable  to  blood  could  be  recognized.     The  cavernous  bodies  are  but 
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Fig.  1327. 


rarely  invaded  by  deposits  of  plastic  material,  which  then  occurs  in  the  form 

of  irregular  bands,  or  of  little  kernels  of  size  varying  from  that  of  a  grain 

of  rice  to  that  of  a  large  pea. 

(2)  Cicatricial  Strictures.— These   strictures,  as  I  have  indicated,  follow 

ulcerations  or  traumatisms. 

Ulcerations  of  the  urethra  are  generally  superficial,  involving  only  the  mu- 
cous membrane  and  the  submu- 
cous cellular  tissue,  and  only 
very  rarely  attacking  the  spon- 
gy tissue.  The  resulting  stric- 
tures vary  notably  with  the  seat 
and  the  nature  of  the  ulcerations. 
Ulcerations  in  acute  urethritis  are 
extremely  rare,  and  are  situated 
almost  exclusively  in  the  fora- 
mina which  exist  in  the  upper 
surface  of  the  canal,  and  two  or 
three  centimetres  from  the  mea- 
tus.    They  give   rise   to   very 

Fig.  1328. 


Inflammatory  stricture  occupying  almost  the  whole  length 
of  the  urethra.  (After  Voillemier.) 


Cicatricial  stricture.  (After  Voillemier.) 


small  cicatrices,  one  or  two  millimetres  in  diameter,  slightly  depressed,  and 
which  in  contracting  draw  upon  the  neighboring  mucous  membrane.  (Fig. 
1328.)  The  latter  becomes  puckered  on  each  side,  and  finally  forms,  in  the 
most  pronounced  cases,  a  sort  of  diaphragm,  open  at  its  centre.  Such  a 
stricture,  when  single,  oflere  but  a  slight  obstacle  to  micturition,  as  a  valve  of 
this  kind  falls  down  before  the  stream  of  urine.  But  usually  this  alteration 
coexists  with  a  more  or  less  extensive  organic  stricture. 

Chancroidal  ulceration  may  be  met  with  anywhere  in  the  course  of  the 
canal,  but  its  seats  of  predilection  are  the  meatus  and  the  fossa  navicularis. 
Even  when  it  does  not  extend  to  the  whole  circumference  of  the  mucous 
membrane  of  the  urethra,  it  always  occupies  a  portion  large  enough  to  mate- 
rially diminish  the  calibre  of  the  canal.  If  the  urethra  be  divided  longitu- 
dinally (Fig.  1329),  the  cicatrix  is  seen  to  have  the  shape  of  a  triangle,  the 
apex  of  which  protrudes  into  the  canal,  while  its  base  is  hidden  in  the  spongy 
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tissue.    It  is  made  up  of  fibrous  and  cicatricial  tissue.     The  adjacent  part  of 
the  spongy  body  is  pale,  but  slightly  vascular,  and  its  internal  layers  partici- 
pate in  the  formation  of  the  cicatrix.    There  is 
not  found  here  that  dift'use  infiltration  which  I  Fig-  1329. 

have  mentioned  as  being  present  in  strictures 
of  inflammatory  origin.  The  constriction  is 
abrupt,  and  on  each  side  of  the  obstruction  the 
urethra  quickly  resumes  its  normal  character- 
istics. 

I  will  mention,  only  to  recall  it,  the  third 
variety  of  ulceration  admitted  by  Voillemier,  a 
very  rare  variety,  peculiar  to  the  prostatic  ure- 
thra, and  which  is  observed  only  in  old  men 
in  whom  the  prostate  has  undergone  an  increase 
in  size.  The  two  lateral  lobes,  which  are  most 
commonly  aflfected  with  hypertrophy,  are  ap- 
plied one  against  the  other  in  a  vertical  direc-  cicatricial  stricture  following  chancroid, 
tion.     If,  under  these  conditions,  the  mucous 

membrane  which  covers  these  lobes  becomes  inflamed  and  ulcerated,  adhesions 
are  formed,  and  an  actual  fusion  occurs  between  the  two  lobes,  leaving  only 
a  narrow  passage  at  the  lower  part  of  the  canal.  Here  the  mechanism  is 
altogether  different  from  that  which  we  have  hitherto  studied  ;  we  have  not 
to  do  with  a  contraction  of  the  walls  of  the  urethra,  but  only  with  their  appo- 
sition and  adhesion. 

Strictures  which  foUoiv  traumatic  lesions  are  much  more  common  than  stric- 
tures consecutive  to  ulceration,  and  they  are  found  to  be  situated  preferably 
in  the  bulbous  and  membranous  regions;  a  fact  which  is  explained  by  the 
causes  which  give  rise  to  them — falls  upon  the  perineum,  or  the  action  of 
foreign  bodies  introduced  into  the  urethra.  In  the  membranous  region,  the 
tissues  of  which  do  not  readily  yield  to  extension  of  inflammation,  the 
cicatrix  is  ordinarily  limited,  almost  linear.  In  the  bulbous  portion,  on  the 
contrary,  inflammation  developed  by  traumatism  is  very  easily  propagated  to 
the  spongy  tissue,  a  plastic  infiltration  results,  and  the  stricture  produced  is 
both  inflammatory  and  cicatricial.  It  is  rare  that  the  cicatrix  occupies  the 
entire  circumference  of  the  canal ;  we  have  seen,  indeed,  that  in  rupture  of 
the  urethra,  even  in  very  extensive  ones,  there  almost  always  remains  a  little 
tongue  of  sound  tissue  on  the  upper  wall.  But  even  when  the  rupture  has 
been  complete,  the  stricture  is  always  thicker  on  the  lower  wall. 

In  the  commonest  cases,  in  which  the  rupture  is  accompanied  by  a  more  or 
less  deep  contusion,  the  canal  is  found  to  be  included  in  a  more  or  less  thick, 
fibrous  mass.  On  its  internal  surface  there  is  observed  a  large  cicatrix,  ill- 
shapen,  traversed  by  tough,  elevated,  or  irregularly  arranged  ridges  ;  while 
externally  the  fibrous  mass  extends  downwards  to  the  skin,  and  ascends  on 
the  other  hand-  to  the  cavernous  bodies,  a  small  part  of  which  it  involves. 
The  alterations  are  sometimes  so  extensive,  the  contraction  of  the  fibrous  tis- 
sues so  pronounced,  that  a  bending  and  shortening  of  the  penis  is  the  result. 

It  may  be  asked,  in  consideration  of  these  facts,  if  strictures  of  the  urethra 
can  advance  to.  complete  occlusion?  Most  frequently  this  is  only  seem- 
ingly so ;  there  is  only  a  temporary  occlusion,  due  to  swelling  of  the  mucous 
membrane,  or  to  a  fragment  of  gravel  or  to  inspissated  mucus  which  has 
blocked  up  the  narrow  passage  which  had  remained  permeable.  But  it  is 
well  to  recognize  that,  contrary  to  the  opinion  held  by  some  surgeons,  com- 
plete occlusion  may  be  produced,  when  fistulse  have  been  formed  which 
permit  a  ready  escape  of  urine  to  the  exterior.  Yoillemier  has  had  the 
opportunity  to  observe  six  examples  of  this  kind,  and  analogous  cases  have 
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been  reported  by  Charles  Bell,  Berard,  Thompson,  and  some  other  surgeons. 
This  occlusion  results,  not  from  incessant  contraction  of  the  stricture,  but 
from  the  inflammation  which  necessarily  accompanies  the  formation  of  fis- 
tulse,  and  which  is  propagated  to  the  strictured  part,  robbing  it  of  its  epithe- 
lium, and  permitting  the  apposed  surfaces  to  contract  adhesions  and  become 
agglutinated.  What  proves  this,  is  that  occlusion  begins  in  front  of  the 
fistulas  and  very  rarely  extends  backwards.  The  rest  of  the  canal,  although 
not  traversed  by  the  urine,  preserves  its  permeability,  and  almost  its  normal 
calibre.  The  portion  thus  obliterated  is  transformed  into  a  fibrous  cord,  in 
which  no  trace  of  its  original  structure  is  found. 

There  remains,  to  complete  the  pathological  anatomy  of  strictures  of  the 
urethra,  the  examination  of  a  certain  number  of  subsidiary  questions,  relative 
to  their  number,  their  situation,  their  length,  and  their  general  disposition. 

The  member  of  strictures  is  variable.  According  to  Ducamp,  it  is  usually 
one  or  two,  rarely  four  or  five.  Hunter  has  met  with  six,  Lallemaud  eight, 
and  Leroy  d'Etiolles  eleven.  But  it  is  in  the  living  that  these  authors  have 
established  the  existence  of  so  considerable  a  number  of  strictures.  On  the 
cadaver  Voillemier  has  usually  found  only  one,  sometimes  two,  never  more 
than  three.  It  is  possible,  in  certain  cases,  to  be  convinced  of  the  presence 
of  an  indeterminate  number  of  strictures,  when  in  reality  there  is  only  a 
single  stricture,  occupying  the  whole  length  of  the  canal,  but  more  pro- 
nounced at  cei'tain  points. 

Length. — In  certain  altogether  exceptional  cases,  the  urethra  is  strictured 
in  almost  the  whole  of  its  extent :    most  frequently  the  strictures  are  short. 

Fig.  1330. 
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Traumiitic  stricture.     (After  Voillemier.) 

and  their  length  varies  from  a  few  millimetres  to  one  or  two  centimetres. 
These  figures  are,  however,  purely  approximative ;  for  it  is  very  difficult, 
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even  on  the  cadaver,  to  determine  with  precision  the  point  at  which  the 
alteration  begins  and  that  at  which  it  ends. 

Orifice  and  Track. — The  anterior  orifice — the  only  one  which  is  of  interest 
to  the  surgeon^ — is  sometimes  situated  in  the  axis  of  the  canal,  sometimes 
placed  at  the  side,  and  nearer  to  one  wall  than  to  the  other.  Sometimes  it 
is  large  and  fuimel-shaped  ;  in  other  cases  it  is  very  narrow,  and  partly  con- 
cealed by  a  fibrous  ridge  or  a  fold  of  the  mucous  membrane,  which  sometimes 
makes  the  introduction  of  a  bougie  impossible.  When  the  orifice  is  central, 
the  tract  which  lies  behind  it  is  ordinarily  rectilinear,  with  smooth  and 
regular  walls.  But  when  it  presents  a  distorted  cicatrix,  this  tract  is  sinuous,, 
zigzag,  and  covered  with  fibrous  ridges,  which  circumscribe  little  anfractu- 
osities,  several  millimetres  deep,  and  large  enough  to  admit  the  beak  of  a 
small  sound.  (See  Fig.  1330.)  We  shall  soon  see  that  infiammatory  and 
cicatricial  strictures  of  the  urethra  are  the  point  of  departure  for  accidents 
and  complications  which  are  often  very  serious.  Surgeons  are  familiar  with 
the  lesions  of  the  kidneys  and  bladder  which  are  occasioned  by  every  ob- 
struction to  the  free  exit  of  urine,  and  which  have  been  considered  in  other 
portions  of  the  work.'  The  complications  which  may  supervene  on  the  part 
of  the  urethra,  such  as  urinary  sinuses  or  pouches^  urinary  abscesses,  fistulce, 
and  infiltration  of  urine,  will  be  described  hereafter. 

Symptomatology  and  Diagnosis. — Strictures  of  the  urethra  present  three 
orders  of  symptoms,  which  are  ascertained  from  the  history  of  the  patient,, 
from  the  functional  disorders  of  the  urinary  apparatus,  and  finally  by  direct 
examination  of  the  urethra. 

(1)  When  a  patient  who  complains  of  some  disturbance  of  urination  admits, 
as  part  of  his  history,  the  occurrence  of  one  or  several  attacks  of  gonorrhoea, 
a  contusion  or  a  wound  of  the  perineum,  a  syphilitic  ulceration  of  the  meatus, 
or  a  hemorrhage  caused  by  the  passage  of  a  calculus,  the  introduction  of  a 
foreign  body,  or  a  troublesome  catheterization,  one  may  almost  surely  diag- 
nosticate a  stricture  of  the  urethra,  the  existence  of  which  will  usually  be^ 
confirmed  by  direct  examination. 

(2)  The  functional  disturbances  proper  to  stricture  of  the  urethra  are  very 
variable  according  to  the  degree  and  age  of  the  stricture.  For  a  longer  or 
shorter  period  a  stricture  may  I'emain  latent,  with  nothing  to  make  the 
patient  suspect  its  existence ;  but  after  a  while  he  notices  that  his  urine 
escapes  with  a  sort  of  hesitation,  that  it  is  projected  only  a  short  distance 
from  the  meatus,  that  the  stream  has  become  smaller,  and  that  the  length  of 
time  occupied  in  urinating  is  greater  than  formerly.  This  is  not  all.  When 
the  patient  has  finished  urinating,  he  has  a  sensation  of  fulness  in  th& 
perineum,  resulting  from  the  presence  in  the  canal  of  a  certain  quantity  of 
urine,  which  eventually  escapes  and  soils  his  clothing.  In  some  cases  there- 
occurs  a  sero-purulent  discharge  from  the  meatus,  which  the  patient  attributes 
to  a  return  of  his  old  urethritis,  and  for  which  he  often  comes  to  ask  the 
advice  of  a  surgeon.  So  one  should  always  be  suspicious  of  these  slight  and 
painless  discharges,  which  are  symptomatic  of  a  stricture,  and  which  are  due,, 
as  I  have  said,  to  a  superficial  exfoliation  at  the  strictured  point. 

The  disorder,  left  to  itself,  becomes  daily  more  pronounced,  and  when 
once  it  has  reached  its  extreme-  degree  it  presents  itself  with  the  following 
characteristics  :  the  patients  have  an  incessant  desire  to  urinate,  which  it  is 
impossible  to  satisfy,  and  it  is  only  at  the  cost  of  most  energetic  efforts  that 
they  succeed  in  expelling  their  urine  drop  by  drop.  They  often  attempt  to 
overcome  the  obstruction  caused  by  the  stricture  by  resorting  to  dift'erent 
artifices-     Some  pull  upon  the  penis,  others  plunge  it  into  hot  or  cold  water,, 

1  See  p.  343,  and  Vol.  V.  p.  1088,  supra. 
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■or  introduce  a  bougie,  or  any  other  foreign  body  into  the  anterior  portion  of 
the  urethra,  with  the  object  of  provoking  contraction  of  the  bladder  by 
reflex  action ;  finally,  some  patients  squat,  as  if  at  stool,  and  contract  all 
their  muscles  violently.  In  the  midst  of  these  efforts,  the  penis  being  in  a 
state  of  semi-erection,  flatus  and  fecal  matter  escape  from  the  anus  ;  various 
•complications  may  likewise  be  produced,  such  as  prolapsus,  hemorrhoids,  and 
hernia,  but  as  only  a  very  small  quantity  of  urine  flows,  and  as  the  bladder  is 
far  from  being  emptied,  a  new  desire  to  urinate  is  soon  felt,  and  the  whole 
scene  which  I  have  just  described  is  renewed. 

A  peculiar  symptom,  which  is  sometimes  observed  at  an  advanced  period 
of  the  disorder  which  we  are  considering,  is  incontinence  of  urine.  The  almost 
incessant  eflbrts  which-  the  patients  are  forced  to  make,  provoke  a  more  or 
less  pronounced  atony  of  the  sphincter  of  the  bladder.  The  neck  of  the 
l)ladder  being  then  constantly  open,  the  dilated  prostatic  and  membranous 
portions  of  the  ui'ethra  form  with  the  bladder  a  single  cavity,  in  which  the 
urine  accumulates,  while  the  excess  filters  night  and  day  through  the  stric- 
tured  part. 

To  these  various  troubles  of  micturition  must  be  added  some  analogous 
symptoms  which  are  quite  frequently  observed  in  connection  with  the  genital 
functions,  in  individuals  aft'ected  with  stricture  of  the  urethra.  Besides  the 
•diminution  of  sexual  desire  and  the  complete  absence  of  erection  complained 
of  by  certain  patients,  ejaculation  is  sometimes  painful,  and  is  more  or  less 
hindered  by  the  presence  of  the  stricture.  The  spermatic  fluid  is  not  pro- 
jected, but  dribbles  out,  part  of  the  fluid  flowing  backwards  from  the  stric- 
ture, and  even  into  the  bladder.  In  cases  of  very  tight  stricture,  fecundation 
may  even  be  rendered  impossible.  Finally,  coitus  itself  may  be  hindered  in 
■certain  cases  of  traumatic  stricture,  in  wihich  the  corpora  cavernosa  are  in- 
vaded by  cicatricial  tissue,  and  are  subjected  during  erection  to  more  or  less 
marked  distortion. 

(3)  The  symptoms  which  have  just  been  enumerated,  are  no  doubt  of  great 
importance ;  but,  since  the  greater  part  of  them  may  be  met  with  in  other 
afl'ections  of  the  urinary  passages — in  spasm  of  the  urethra  and  of  the  neck  of 
the  bladder,  and  in  hypertrophy  of  the  prostate — it  is  indispensable,  either 
to  establish  the  diagnosis  or  to  obtain  precise  notions  as  to  the  character  of 
the  stricture,  to  mal<e  a  direct  examination  of  the  urethra. 

A  lai'ge  number  of  instruments  have  been  devised  for  this  purpose.  I 
shall  only  mention  wax  bougies,  which  once  enjoyed  some  favor,  and  with 
which  it  was  pretended  to  take  an  impression  of  the  stricture,  and  thus  to 
a,cquire  absolutelj^  accurate  information  .about  it.  But  this  precision  was 
only  apparent,  and  it  was  soon  seen  that  this  procedure  gave  in  reality  only 
.untrustworthy  results,  so  that  it  has  been  abandoned  with  good  reason. 

The  endoscope  of  Desormeaux  might,  in  some  cases,  furnish  useful  infor- 
mation for  the  diagnosis  of  strictures  of  the  urethra ;  but  this  instrument  is 
at  present  almost  completely  neglected.  ISTowadays,  no  instrument  but  that 
v^^hich  I  have  described  under  the  name  of  bougie-d-boule  (bulb-pointed 
bougie)  (Fig.  1305,  p.  421)  is  employed.  One  with  a  large  bulb  is  to  be  used 
first;  it  is  to  be  very  gently  insinuated  into  the  urethra,  great  care  being 
taken  to  stop  at  the  first  obstacle  which  is  encountered.  The  length  of  the 
portion  introduced,  measured  from  the  point  of  the  bulb,  represents  the  dis- 
tance between  the  commencement  of  the  stricture  and  the  meatus.  This  first 
point  acquired,  an  attempt  is  to  be  made  to  determine  the  degree  of  narrow- 
mess  of  the  stricture,  and  for  this  purpose  an  effort  is  made  to  pass  it  with 
l)ulbous  bougies,  using  each  time  a  smaller  one,  until  one  is  found  which 
passes  without  force  through  the  strictured  portion.  By  measuring  the 
diameter  of  the  bulb  (which  is  easily  done  by  means  of  gauges  made  for  this 
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purpose)  the  calibre  of  the  stricture  is  ascertained.  Finally,  with  the  same 
bougie-CL-boule  which  passes  the  stricture,  the  length  of  the  latter  may  be 
determined  by  a  very  simple  procedure.  If,  after  having  passed  the  stricture 
with  the  bougie-a-boule,  this  be  gently  withdrawn,  its  projecting  shoulder,  which 
is  set  almost  perpendicularly  to  its  axis,  is  arrested  at  the  point  where  the 
coarctation  ends.  By  measuring  the  length  of  the  bougie  introduced,  from  the 
base  of  the  shoulder,  the  distance  between  the  deep  orifice  of  the  stricture 
and  the  meatus  is  learned.  The  distance  between  the  anterior  orifice  and  the 
meatus  being  already  known,  it  is  only  necessary  to  subtract  the  latter  quan- 
tity from  the  former,  to  get  the  total  length  of  the  strictured  portion.  Thus, 
for  example,  if  the  first  measurement,  from  the  meatus  to  the  anterior  open- 
ing of  the  stricture,  were  thirteen  centimetres,  and  the  second  measurement, 
from  the  meatus  to  the  posterior  opening,  were  fourteen  and  a  half  centi- 
metres, the  conclusion  would  be  that  the  length  of  the  stricture  was  a  centi- 
metre and  a  half. 

By  the  mode  of  exploration  which  has  just  been  described,  therefore,  the 
position,  length,  and  degree  of  narrowness  of  a  stricture  may  be  learned.  It 
is  obvious  that  the  bougie-cL-boule  makes  it  possible,  according  as  it  is  arrested 
once  or  encounters  several  obstructions,  to  recognize  whether  there  is  but  one 
stricture  or  several ;  and  in  the  latter  case,  the  various  manoeuvres  already 
indicated  will  furnish  data  for  determining  the  seat,  the  length,  and  the  nar- 
rowness of  each  stricture. 

In  addition  to  these  data,  Voillemier  has  thought  that  it  would  be  possi- 
ble to  recognize  certain  excentric  strictures,  limited  to  one  part  of  the  cir- 
cumference of  the  canal,  by  making  use  of  a  bougie  terminated  with  a  half- 
bulb.  Having  reached  the  level  of  the  strictured  point,  the  surgeon,  by 
turning  the  bougie  between  his  fingers,  could  ascertain  the  wall  upon  which 
the  constriction  was  placed. 

I  have  supposed,  up  to  this  time,  that  the  stricture  is  permeable  by  the 
hougie-d-boule  ;  it  will  be  understood  that,  in  cases  in  which  this  condition 
does  not  exist,  the  data  furnished  by  the  bougie-a-boule  are  limited  to  estab- 
lishing the  situation  of  the  stricture,  and  that  it  becomes  impossible  to  deter- 
mine what  is  the  extent  of  the  coarctation,  and  whether  or  not  others  exist, 
situated  more  deeply.  Further,  it  is  well  to  know  that,  while  quite  exact 
notions  in  regard  to  the  number,  the  seat,  the  length,  and  the  degree  of  nar- 
rowness of  strictures  of  the  urethra,  may  be  arrived  at  by  means  of  the  bou- 
gie-a-boule^ these  notions  are  only  approximative,  though  perfectly  sufficient 
for  the  wants  of  practice.  [If  greater  accuracy  is  needed.  Dr.  F.  N.  Otis's  ure- 
thrometer  (Fig.  1331)  may  be  employed.]     I  have  elsewhere  dwelt  already 
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otis's  urethrometer. 


upon  the  signs  which  make  it  possible  to  distinguish  between  a  true  coarc- 
tation of  the  urethra  and  spasm  of  this  passage,  or  of  the  neck  of  the  bladder, 
as  well  as  hypertrophy  of  the  prostate.  These  two  affections  are,  indeed,  the 
only  ones  which  could  be  confounded  with  organic  stricture  ;  all  the  more 
because,  in  the  first  especially — contracture  of  the  neck  of  the  bladder  and 
of  the  urethra — in  addition  to  the  observation  of  functional  troubles  analo- 
gous to  those  of  organic  stricture,  the  results  furnished  by  exploration  with 
the  bougie-d-boule  seem  identical  at  first  sight,  and  require  to  be  carefully 
interpreted  if  one  wishes  to  avoid  error. 
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Complications. — Some  strictures  may  remain  stationary  without  offering 
any  serious  hindrance  to  micturition ;  for  example,  when  there  is  simply  a 
ridge  of  mucous  membrane,  or  when  the  alteration  occupies  only  a  portion 
of  the  circumference  of  the  canal.  But  this  is  exceptional.  In  the  great 
majority  of  cases,  strictures  become  more  and  more  tight,  and  the  functional 
troubles  which  they  occasion  grow  more  and  more  intense.  Then  there  may 
supervene  a  certain  number  of  more  or  less  serious  accidents  or  complications, 
which  modify  the  regular  course  of  the  stricture.  These  complications  usually 
appear  in  individuals  who  have  presented,  for  a  longer  or  shorter  period, 
troubles  of  micturition  which  are  characteristic  of  the  presence  of  a  stricture ; 
some  patients  have  even  been  previously  under  ti'eatment,  and  inform  the  sur- 
geon as  to  the  nature  of  their  disease.  Yet  it  should  be  known  that,  in  cer- 
tain cases,  and  in  certain  individuals  who  are  negligent  of  their  health  or 
who  are  unobservant  of  themselves,  the  first  manifestation  of  stricture  of 
the  urethra  consists  precisely  in  the  appearance  of  one  of  the  complications 
which  remain  to  be  described.     I  have  seen  several  instances  of  this  kind. 

Among  the  complications  which  may  supervene  in  the  course  of  a  stric- 
ture of  the  urethra,  some  are  acute  and  abrupt  in  their  appearance ;  others, 
on  the  contrary,  affect  a  slow  and  insidious  course. 

In  the  first  rank  of  acute  complications  should  be  placed  retention  of  urine, 
coming  on  suddenly  in  a  person  affected  with  stricture  of  the  urethra.  This 
retention,  which  often  follows  excessive  fatigue,  or  an  error  of  regimen,  has 
different  causes :  sometimes  it  results  from  obstruction  of  the  lumen  of  the 
stricture  by  a  foreign  body  (calculus,  inspissated  mucus) ;  sometimes  it  is 
due  to  inflammatory  or  congestive  swelling  of  the  urethral  mucous  mem- 
brane ;  sometimes,  final  1}^,  it  is  to  be  attributed  to  a  reflex  spasm  of  the  neck 
of  the  bladder,  developed  under  the  influence  of  an  irritation  starting  from 
the  stricture.  Further,  this  retention  is  most  commonly  facilitated  by  sec- 
ondary changes  in  the  vesical  walls,,  which,  as  I  have  many  times  repeated, 
supervene  more  or  less  rapidly  in  all  cases  in  which  there  is  an  obstruction 
to  the  normal  flow  of  the  urine.  I  confine  myself  to  mentioning  this  com- 
plication of  strictures,  which  is  considered  in  another  article  in  connection 
with  retention  of  urine  generally.' 

Another  complication,  much  less  common  but  more  serious,  consists  in 
rupture  of  the  urethra  behind  the  stricture.  Spontaneous  ruptures  of  the  ure- 
thra, which  are  only  rarely  observed  in  consequence  of  the  engagement  of  a 
calculus,  are  more  common  in  the  case  of  s'trictures  which  have  reached  an 
extreme  degree  of  narrowness ;  and  this  difference  is  explained  by  the  fact 
that,  in  the  case  of  a  calculus  blocking  up  the  urethra,  the  walls  of  the  canal 
are  healthy,  whilst  in  the  case  of  an  old  and  very  narrow  stricture,  they  have 
undergone  more  or  less  considerable  changes  which  predispose  them  to  rup- 
ture. Terrillon,  having  made  some  experiments  with  the  object  of  estimat- 
ing the  resistance  of  the  normal  urethra  to  distension,  has  always  seen  rup- 
ture produced  by  a  pressure  of  from  one  and  a  half  to  two  atmospheres ;  from 
which  it  is  to  be  inferred  that  an  effort  at  micturition,  however  violent  it 
may  be,  cannot  burst  the  urethra  behind  an  obstruction  if  the  canal  have  not 
undergone  a  certain  degree  of  alteration.  Hunter,  whose  opinion  has  been 
adopted  by  the  majority  of  surgeons,  considered  rupture  as  the  result  of  mor- 
tification or  ulceration  of  the  walls  of  the  canal,  without  taking  into  account, 
in  this  explanation,  either  the  pressure  of  the  urine  against  tJhe  obstruction 
or  the  energetic  action  of  the  bladder.  Voillemier,  relying  upon  the  results 
furnished  by  examination  of  numerous  pathological  specimens,  first  demon- 
strated that  the  lesions  ordinarily  met  with  behind  a  stricture,  were  far  from 

'  See  pp.  399  et  seq.,  supra. 
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having  the  gravity  which  had  been  previously  assigned  to  them.  Ulcera- 
tions may  exist,  often  very  numerous,  but  small,  superficial,  limited  to  the 
mucous  membrane,  and  constantly  resting  upon  an  indurated  base,  imper- 
meable to  liquids.  The  following,  in  the  opinion  of  Voillemier,  is  the  way 
in  which  the  complication  is  produced :  as  soon  as  a  stricture  has  reached  a 
certain  degree,  the  urine,  being  unable  to  escape  freely,  tends  to  dilate  the 
urethra  above  the  obstruction.  In  this  way  a  sort  of  pocket  is  formed,  in 
which  the  urine  remains  and  is  altered,  and  the  walls  of  which  inflame, 
become  friable  and  less  resistant,  and  end  by  bursting  under  the  strain  of  the 
efforts  which  the  patient  makes  in  order  to  evacuate  his  bladder.  This  theory 
of  the  mechanism  of  spontaneous  rupture  of  the  urethra,  following  stricture, 
already  imperfectly  recognized  by  Charles  Bell  and  Civiale,  has  been  fully 
adopted  by  Sir  Henry  Thompson. 

In  regard  to  the  situation  of  these  ruptures,  it  may  be  said,  in  a  general  way, 
that  they  occur  immediately  back  of  the  stricture,  and  consequently  oftenest 
at  the  junction  of  the  bulbous  and  membranous  portions  of  the  urethra.  The 
tear  almost  always  takes  a  longitudinal  direction,  parallel  to  the  axis  of  the 
■canal.  Its  length  varies  from  four  to  ten  millimetres  ;  its  breadth  from  three 
to  four.  In  some  cases,  however,  there  is  found  at  the  autopsy  a  consider- 
able loss  of  substance,  sufficient  sometimes  to  effect  the  complete  disappear- 
ance of  the  strictured  part.  Then  there  is  evidently  a  mortification  of  the 
•walls  of  the  urethra,  consecutive  to  the  rupture,  properly  so  called.  Very 
rarely  the  rupture  occupies  the  lower  and  median  walls  of  the  urethra,  much 
more  frequently  it  is  situated  on  the  side.  Finally,  it  is  traumatic  strictures 
which  are  most  prone  to  be  accompanied  by  the  complication  which  is  under 
■consideration ;  this  is  explained  by  the  course  of  these  strictures,  which  attain 
their  highest  degree  of  intensity  with  extreme  rapidity. 

Among  the  symptoms  of  pathological  rupture  of  the  urethra,  there  is  one 
which  is  really  pathognomonic,  and  which  makes  it  possible  to  formulate 
the  diagnosis  immediately ;  this  is  the  peculiar  sense  of  comfort,  the  instan- 
taneous relief,  spoken  of  by  a  patient  affected  with  stricture,  and  who  an 
instant  before  was  exhausting  himself  in  futile  efforts  to  satisfy  his  inclina- 
tion to  pass  water.  But  this  sense  of  comfort  is  followed  by  acute  pain, 
recurring  and  becoming  burning  at  each  micturition,  and  soon  attended  by  a 
■considerable  swelling  of  the  perineum  and  circumjacent  parts,  and  by  high 
fever — -in  a  word,  by  all  the  characteristic  symptoms  of  urinary  infiltration, 
which,  if  it  does  not  lead  to  the  death  of  the  patient,  often  leaves  behind 
urinary  fistulse. 

In  addition  to  the  acute  complications' which  I  have  just  mentioned,  and 
which  manifest  themselves  locally,  strictures  of  the  urethra  are  quite  fre- 
quently the  cause  of  febrile  outbreaks,  which  come  on  suddenly,  especially  in 
consequence  of  attempts  at  exploration  or  treatment,  and  are  capable  of  carry- 
ing off  the  patient  in  a  few  hours.  I  shall  speak  hereafter  in  detail  of  this 
^rave  complication,  in  a  section  devoted  to  urinary  fever. 

Finally,  I  have  referred,  in  addition  to  the  acute  complications  of  stric- 
ture of  the  urethra,  to  a  certain  number  of  complications,  the  progress  of 
which  is  slower,  often  insidious,  and  which  may  be  designated  by  the  name 
of  chronic  compHcations.  I  restrict  myself  to  mentioning  them  here,  reserving 
their  special  study  for  a  subsequent  portion  of  this  article.  Among  these 
chronic  or  subacute  complications,  some  are  local,  like  urinary  abscesses  and 
urinary  sinuses  or  pockets ;  others  are  general,  having  no  feature  peculiar  to 
strictures,  and  being  encountered  in  all  cases  in  which,  in  consequence  of  ob- 
struction to  the  flow  of  urine,  the  bladder  is  incompletely  emptied.  These 
last  complications,  which  are  usually  the  result  of  a  cysto-pyelo-nephritis,  will 
•be  studied  under  the  head  of  urinary  fever. 
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Prognosis. — From  what  has  been  said,  it  is  to  be  seen  that  stricture  of  the  ure- 
thra should  always  be  looked  upon  as  a  grave  aft'ection :  grave  in  itself,  since 
it  exposes  the  patient  to  a  whole  series  of  local  or  general  complications,  capa- 
ble of  causing  death ;  grave  also  in  regard  to  the  treatment  which  it  demands, 
treatment  which  may  be  dangerous  even  in  the  most  benign  cases.  Finally, 
it  cannot  be  too  often  repeated  that  the  cure  of  stricture  of  the  urethra  is 
never  radical  and  final,  no  matter  what  method  of  treatment  may  be  em- 
ployed ;  and  that  relapses  will  inevitably  occur,  if  care  be  not  taken  to  main- 
tain the  results  obtained,  by  means  of  treatment  continued,  so  to  speak,  inde- 
finitely. In  conclusion,  I  will  add  that  the  character  of  a  stricture  has  an 
influence  on  the  prognosis.  Traumatic  strictures  are  much  the  most  serious, 
as  much  on  account  of  the  rapidity  of  their  course  and  the  complications 
which  they  set  up,  as  in  regard  to  their  treatment,  since  they  are  amenable 
to  only  the  more  dangerous  procedures. 

Treatment. — There  are  three  principal  methods  of  treating  strictures : 
cauterization,  dilatation,  and  urethrotomy. 

(1)  Cauterization. — Employed  by  the  surgeons  of  the  sixteenth  and  seven- 
teenth centuries  for  the  purpose  of  destroying  so-called  carnosities,  cauteriza- 
tion was  practised  with  astringent,  but  hardly  caustic,  medicaments,  so  that 
it  is  reasonable  to  attribute  the  successes  which  it  gave,  to  the  dilatation 
produced  by  the  bougies  used  to  introduce  the  supposed  escharotics  into 
the  canal.  Then,  toward  the  end  of  the  eighteenth  century,  dilatation  was- 
substituted  for  cauterization  by  Desault  and  Chopart.  This  method,  indeed, 
was  about  to  be  completely  abandoned,  when  Hunter  and  Everard  Home 
came  to  restore  it  to  honor  by  substituting,  for  the  mor.e  or  less  inert  sub- 
stances employed  by  the  ancients,  the  fused  nitrate  of  silver.  A  caustic 
substance  brought  into  contact  with  a  stricture  acts  in  two  dijfferent  ways ; 
sometimes,  when  the  cauterization  is  energetic,  it  produces  a  more  or  less 
extensive  loss  of  substance,  which  makes  the  stricture  disappear,  but  substi- 
tutes for  it  cicatricial  tissue ;  sometimes,  when  it  is  less  profound,  it  deter- 
mines in  the  subjacent  tissues  more  or  less  intense  inflammatory  phenomena, 
which  modify  the  mode  of  vitality  of  the  parts,  paralyze  the  contractile 
fibres  of  the  urethra,  diminish  momentarily  their  resistance,  and  render  the 
stricture  more  easily  dilatable. 

Cauterization  may  be  practised  according  to  two  different  methods :  1st, 
from  before  backwards ;  2d,  laterally.  Hunter,  who  by  his  writings  and  his 
practice  contributed  most  to  the  general  adoption  of  antero-posterior  cauteri- 
zation, used  a  bougie  of  ordinary  wax  carrying  at  its  extremity  a  fragment 
of  nitrate  of  silver,  which  he  left  in'  contact  with  the  aftected  parts  for  about 
a  minute.  He  repeated  this  cauterization  every  two  days,  if  no  accident 
happened,  and  had  recourse  to  dilatation  as  soon  as  the  stricture  permitted  a 
bougie  to  pass.  Cauterization  was,  therefore,  for  Hunter,  only  an  accessory 
operation,  designed  to  prepare  for  and  facilitate  dilatation.  Everard  Home, 
a  pupil  of  Hunter,  regarded  it  altogether  otherwise,  and  used  the  armed  bou- 
gie, not  to  prepare  the  way  for  dilatation,  but  to  destroy  the  stricture :  the 
bougie  was  pushed  up  to  the  obstruction  and  gently  pressed  against  it  for  a 
minute  or  two ;  knd  this  operation  was  repeated  every  two  days  until  the 
moment  when,  the  stricture  having  disappeared,  the  bougie  pefietrated  freely 
to  the  bladder.  This  blind  and  Ibrutal  procedure,  which  exposes  a  patient 
to  the  gravest  accidents,  has  long  been  justly  abandoned.  On  the  contrary, 
antero-posterior  cauterization  practised  according  to  the  method  of  Hunter, 
may  be  of  great  service  in  certain  cases  of  stricture,  very  difficult  to  pass 
either  by  reason  of  the  irregular  character  of  the  opening  or  of  the  track, 
or  because  of  the  extreme  sensitiveness  of  the  mucous  membrane  and  of  the 
spasmodic  contraction  which  is  excited  by  the  least  contact  of  a  foreign  body 
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with  the  affected  parts.  A  few  light  cauterizations  may  cause  this  hindrance 
to  disappear,  and  may  render  easy  a  dilatation  previously  impossible. 

Lateral  cauterization,  devised  by  "Whately,  was  chiefly  put  into  practice  by 
Ducarap,  and  then  perfected  by  Lallemand,  Segalas,  and  some  other  surgeons. 
It  consists  in  acting  upon  the  stricture,  not  from  before  backwards,  but  from 
within  outwards.  This  method,  besides  the  fact  that  it  is  applicable  only 
to  not  very  tight  strictures,  has  the  great  drawback  of  acting  only  by  pro- 
ducing a  loss  of  substance,  and  thus  transforming  a  simple  inflammatory 
stricture  into  one  which  is  cicatricial,  and  still  more  contractile  than  the  first. 

Certain  authors,  charging  to  the  account  of  the  substance  employed  the 
almost  constant  failure  of  cauterization,  have  proposed  to  replace  the  nitrate 
of  silver  with  caustic  potassa,  on  the  hypothesis  that  alkaline  or  neutral 
cicatrices  alone  could  secure,  on  account  of  their  softness,  a  durable  cure. 
This  idea  has  been  the  point  of  departure  for  a  new  method  of  cauterization, 
by  the  chemical  galvano-cautery.  This  method,  which,  in  reality,  differs  little 
from  urethrotomy,  and  the  conditions  of  application  of  which  have  been  prin- 
cipally formulated  by  Mallez  and  Tripier,  appears  to  have  given  a  certain 
number  of  successes ;  but  it  requires  machinery  complicated  and  hard  to 
manage,  and,  equally  with  the  other  procedures,  it  exposes  the  patient  to  a 
relapse  after  a  short  interval. 

In  conclusion,  cauterization  should  not  constitute  a  general  method  of 

.treatment.     It  may  be  employed  in  certain  determined  cases,  but  only  as 

•  auxiliary  to  dilatation.     It  should  never  be  deep  and  destructive,  and  the 

preference  should  be  given  to  cauterization  practised  from  before  backwards. 

(2)  Dilatation. — We  have  seen  that  the  older  surgeons,  at  the  same  time 
that  they  attempted  to  destroy,  with  the  help  of  cauterization,  the  so-called 
carnosities  which  they  considered  the  most  ordinary  cause  of  dysuria,  intro- 
duced into  the  canal  bougies,  lead  sounds,  etc.,  and  thus  effected  dilatation 
without  knowing  it.  This  method,  however,  did  not  immediately  succeed 
the  knowledge  of  the  lesions  which  constitute  strictures,  and  for  nearly  a 
century  escharotic  and  medicated  bougies  wei'e  still  employed.  Benvoli  first, 
in  1724,  elevated  the  treatment  of  strictures  by  dilatation  to  a  method,  and 
his  practice  was  followed  by  Col  de  Villars,  Astruc,  and  a  large  number  of 
Other  surgeons.  Finally,  Hunter  formulated  better  than  had  beep  done 
before  him  the  anatomical  characteristics  of  strictures,  and  the  mode  of  action 
of  bougies. 

There  are  two  methods  of  dilatation  ;  one  inflammatory,  the  other  mechani- 
cal. The  first  includes  atrophic  dilatation  and  vlcerative  dilatation.  The 
second  includes  forced  catheterization  and  all  the  procedures  of  rajiid  dilatation. 

1.  Inflammatory  Dilatation. — Voiliemier  has  given  this  name  to  a  series  of 
organic  phenomena  which  are  provoked  in  the  walls  of  the  urethra  by  the 
contact  of  a  foreign  body,  and  which  lead  to  atrophy  and  resorption  of  the 
parts  constituting  the  stricture.  "When  a  foreign  body  is  introduced  into  the 
midst  of  the  tissues,  it  sets  up  there  a  series  of  actions  which  tend  to  its  elimi- 
nation. There  is  at  first  an  irritation,  expressed  by  contracture  and  spasm, 
and  soon  followed  by  more  or  less  marked  relaxation.  Then  follow  other 
phenomena,  more  slow,  more  continuous,  and  more  profound.  The  blood 
flows  into  the  vessels ;  new  ones  are  developed,  which  invade  and  rarefy  the 
tissues;  and  around  the  foreign  body  a  pyogenic  membrane- is  organized, 
which  seems  to  retire  before  it  to  make  room  for  the  pus  which  it  everywhere 
secretes.  The  introduction  of  a  bougie  into  a  stricture,  which  it  fills  without 
causing  laceration,  is  accompanied  by  absolutely  analogous  phenomena.  There 
18  felt,  at  the  end  of  a  few  minutes,  a  certain  difficulty  in  withdrawing  the 
instrument.  Soon  the  spasm  disappears,  and  movement  of  the  bougie  be- 
comes easy  again.     Afterwards  a  muco-purulent  discharge  is  established  in 
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the  canal,  and  one  is  surprised  to  find  that  the  stricture  permits  the  passage 
of  a  much  larger  bougie.  The  enlargement  obtained  is  evidently  not  the 
effect  of  the  pressure  exercised  by  the  bougie,  since  this  was  in  nowise  tightly 
grasped ;  it  is  the  result  of  the  inflammation  excited  in  the  stricture  by  the 
presence  of  the  foreign  body.  By  the  action  of  bougies  of  gradually  increas- 
ing size,  the  work  of  resorption  continues,  the  contractile  elements  atrophy,  and 
the  urethra  ends  by  resuming  its  normal  calibre.  If,  instead  of  proceeding 
with  gentleness,  a  very  large  bougie  is  used  immediately,  a  violent  inflam- 
mation is  developed,  followed  by  ulceration  of  the  mucous  membrane  and 
by  destruction  of  the  stricture.  This  is  why  I  have  admitted  two  methods 
of  inflammatory  dilatation,  one  atrophic,  the  other  ulcerative. 

Mechanical  dilatation  is  very  diflferent  from  the  preceding.  Its  object  is  to 
violently  separate  the  walls  of  the  urethra,  and  to  tear  the  stricture  open 
without  previous  inflammatory  action.  Nevertheless,  this  inflammation  is 
produced  afterwards,  and  it  has,  as  we  shall  see,  its  share  in  the  cure.  In 
practice,  moreover,  these  two  modes  of  action  of  dilatation  combine  and 
lend  a  mutual  support.  Thus  it  is  that  when  one  has  succeeded  in  provok- 
ing inflammation  of  a  stricture  and  resorption  of  its  elements,  it  is  customary 
to  have  recourse  to  mechanical  dilatation  to  distend  and  to  atrophy  the 
fibrous  and  contractile  tissues  which  enter  into  its  composition.  The  same 
is  the  case  in  rapid  dilatation.  A  single  operation  cannot  suffice ;  several  must 
be  practised,  and  in  the  intervals  an  active  inflammation  is  developed,  which 
brings  most  efficacious  assistance  to  the  mechanical  measures.  To  practise- 
inflammatory  dilatation,  instruments  are  used  of  such  calibre  that  they  play 
freely  in  the  strictured  part,  and  their  calibre  is  progressively  increased. 
Each  of  these  is  allowed  to  remain  in  the  urethra  for  three  or  four 
days,  sometimes  for  six  or  seven,  until  an  abundant  purulent  discharge  is 
developed,  the  certain  indication  of  an  inflammatory  action  indispensable  to 
dilatation.  As  soon  as  the  introduction  of  a  bougie  of  7  or  8  millimetres  has 
been  attained,  it  is  well  to  give  up  'permanent  dilatation  and  to  substitute  for 
it  temporary  dilatation,  practised  either  with  ordinary  bougies  or  with  metallic 
instruments,  and  prolonged  for  months  or  even  for  years. 

Such  is  the  course  which  it  is  proper  to  follow  in  simple  cases  ;  but 
numerous  difficulties  may  present  themselves,  and  it  remains  for  us  to 
examine  what,  in  such  cases,  should  be  the  conduct  of  the  surgeon.  The 
ui'ethra  sometimes  is  in  a  state  of  very  acute  sensitiveness,  which  renders  the 
introduction  or  the  retention  of  an  instrument  absolutely  impossible,  and 
which  depends  either  upon  a  slight  inflammation  of  the  mucous  membrane 
at  the  point  of  stricture,  or  upon  a  spasm  resulting  from  this  inflammation. 
In  such  a  complication  nothing  succeeds  better,  according  to  Voillemier,  than 
the  superficial  cauterization  of  which  I  have  previously  spoken.  Under 
other  circumstances  the  stricture  is  so  tight  that  the  bougie  penetrates  it  for 
a  certain  distance  without  being  able  to  pass  it.  It  is  proper  to  act  in  such 
a  case  as  if  the  bougie  had  passed.  After  having  left  it  in  place  for  several 
hours,  it  is  removed,  and  new  attempts  are  made  on  the  morrow  and  the 
days  following ;  almost  always  one  can  in  this  way  succeed  in  getting  through 
the  stricture  without  doing  violence  to  the  canal.  At  other  times  it  is  impos- 
sible not  only  to  pass  the  stricture  but  even  to  engage  the  extremity  of  the 
bougie  in  it.  A  number  of  procedures  and  artifices  have  been  devised  to 
triumph  over  this  difficulty,  which  usually  depends  less  on  the  narrowness  of 
the  channel  than  on  the  excentric  situation  of  the  opening ;  bougies  are  used, 
the  extremities  of  which  have  been  bent,  twisted,  fehaped  like  bayonets,  and 
coated  with  collodion  (Fig.  1332) ;  bougies  of  whalebone,  uniting  to  the  most 
extreme  delicateness  sufficient  rigidity,  but  dangerous  on  account  of  this  very 
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rigidity,  which  enables  them  to  traverse  the  mucous  membrane        Fig-  1332. 
and  burrow  into  the  submucous  cellular  tissue,  when  they  are 
believed  to  be  engaged  in  the  strictured  portion. 

Another  measure  consists  in  introducing  into  the  canal  first 
one  bougie,  and  then  passing  alongside  of  it  one  or  several  others 
to  which  the  first  serves  as  a  guide.  The  bladder  has  like- 
wise been  successfully  penetrated  in  certain  cases,  by  introduc- 
ing the  bougie  at  the  very  moment  when  micturition  was 
taking  place. 

Finally,  sometimes  it  is  very  advantageous  to  suspend  every 
attempt  for  several  days,  prescribing  to  the  patient  rest  and  H  Jl  i 
baths.  Very  often  have  I  been  able  in  this  way  to  triumph  Elbowed  and 
,at  the  first  blow,  so  to  speak,  over  strictures  against  which  all  spiraiiy  twisted 
my  efforts  had  previously  been  futile.  bougies. 

There  are  certain  strictures,  the  dilatation  of  which  can  be  easily  carried 
to  a  certain  degree,  beyond  which  it  is  not  possible  to  go  without  seeing 
pain,  spasmodic  contraction,  hemorrhage,  orchitis,  and  sometimes  actual 
attacks  of  fever  supervene.  Such  accidents  ordinarily  are  the  result  of  too 
rapid  dilatation,  and  they  are  avoided  by  proceeding  more  slowly.  If,  how- 
ever, they  persist  in  spite  of  these  precautions,  it  is  necessary  to  abandon 
■dilatation  and  to  have  recourse  to  another  method  of  treatment.  There  is 
besides  a  variety  of  strictures  called  elastic  or  contractile,  in  which  the  coarcta- 
tion is  reproduced  with  extraordinary  rapidity  as  soon  as  the  dilatation  is 
suspended.  This  difiiculty,  which  is  encountered  principally  in  strictures  of 
■cicatricial  origin,  also  requires  the  abandonment  of  dilatation. 

To  obtain  ulcerative  ivjiammatori/  dilatation,  sometimes  a  bougie  is  forcibly 
introduced  through  the  whole  length  of  the  stricture,  sometimes  strong  pres- 
sure is  exercised  with  the  point  upon  the  anterior  part  of  the  stricture,  which 
is  too  tight  to  be  passed.  Such  a  procedure  ought  to  be  absolutely  rejected, 
not  only  because  it  offers  no  advantage  over  atrophic  dilatation,  which  is 
suited  to  the  same  cases,  but  also  because  it  exposes  the  patient  to  most 
serious  accidents.  Thus  ulceration  has  been  seen  to  attack  and  destroy  the 
spongy  body,  to  extend-  to  the  corpora  cavernosa,  and  then  to  determine 
either  a  deformity  of  the  penis,  resulting  from  an  unavoidable,  vicious  cica- 
trix, or  even  a  phlebitis  followed  by  purulent  infection  and  death.  In  all  cases, 
the  almost  inevitable  consequence  of  ulceration,  even  if  limited  to  the  mucous 
membrane  and  the  submucous  cellular  tissue,  is  the  formation  of  a  cicatrix 
the  extent  of  which  is  in  proportion  to  the  loss  of  substance,  and  the  pro- 
duction of  a  cicatricial  stricture  always  more  serious  than  that  which  existed 
before. 

2.  Mechanical  dilatation  includes  several  operative  procedures  :  (a)  gradual 
mechanical  dilatation  ;  (b)  rapid  mechanical  dilatation  ;  (c)  forced  catheteriza- 
tion ;  (d)  sudden  dilatation  or  divulsion  ;  and  (e)  forced  injections. 

(a)  Gradual  Mechanical  Dilatation. — This  is  practised  with  bougies  which 
are  introduced  into  the  urethra  at  more  or  less  frequent  intervals,  and  the  size 
of  which  is  gradually  increased.  These  bougies  should  not  play  freely  in  the 
canal,  but  should  penetrate  it  with  slight  friction,  and  be  left  then  for  quite  a 
short  time,  only  a  few  minutes.  To  effect  this  dilatation  one  may  employ  either 
more  or  less  voluminous  flexible  bougies,  or  metallic  sounds  called  Sondes  de 
Binique.  The  series  of  Benique  is  composed  of  from  thirty-five  to  sixty 
pewter  sounds.  Cylindrical  in  shape,  graduated  in  fifths  or  sixths  of  a  milli- 
metre, l^umber  1  has  a  diameter  of  four  millimetres ;  the  last  number, 
which  is  the  largest,  has  one  of  ten.  When  the  stricture  is  very  tight,  we 
commence  by  bringing  it  up  to  four  millimetres  with  ordinary  bougies,  in 
order  to  be  able  to  introduce  the  first  sound.     The  sittings  usually  take  place 
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every  day,  but  the  number  of  sounds  introduced  at  each  of  them  should 
vary.  At  the  start  only  one  or  two  are  passed,  but  afterwards  the  number 
may  be  carried  up  to  four  or  five,  taking  care  to  return  each  time  to  the  two 
or  three  last  numbers  which  have  been  used  the  day  before,  in  order  to 
thoroughly  prepare  the  canal  to  bear  a  higher  number. 

This  procedure,  which  is  simple  and  easy  of  execution,  may  nevertheless,, 
if  it  is  employed  without  precaution,  provoke  spasm  of  the  urethra,  hsema- 
turia,  and  cystitis  of  the  neck  of  the  bladder.  Insufficient  in  itself,  it  is  of 
very  great  utility  to  perfect  the  results  obtained  by  other  methods.  In  fine,, 
its  mode  of  action  holds  the  middle  place  between  that  of  atrophic  dilatation^ 
which  I  have  described,  and  that  of  true  mechanical  dilatation,  which 
remains  to  be  spoken  of. 

{b)  Rapid  Mechanical  Dilatation.- — In  this  method  dilatation  is  obtained  by 
means  of  instruments  which,  after  having  traversed  the  stricture,  act  in  the 
manner  of  forceps  the  blades  of  which  are  separated.  The  dilators  devised  for 
this  purpose  by  Michelena  and  Rigaud  (Fig.  1-333),  are  composed  essentially  of 

Fig.  1333. 


Rigaud's  dilator. 

two  half  cylinders  of  steel,  united  by  means  of  small,  articulated  metallic  strips, 
and  constituting  by  their  union  an  ordinary  sound  of  variable  dimensions. 
A  screw  placed  at  the  extremity  of  the  instrument  makes  it  possible  to  slide 
the  two  halves,  one  upon  the  other,  in  the  direction  of  their  length ;  from 
this  movement  erection  of  the  metallic  strips  results,  and  separation  of  the 
two  halves  of  the  sound.  The  dilator  of  Perreve  is  likewise  a  hollow  sound 
split  along  its  length,  but  its  branches,  instead  of  sliding  one  upon  the  other,, 
are  separated  by  means  of  stylets  of  different  size.  It  is  necessary  to  have 
dilators  of  different  size.  The  complete  series  is  composed  of  seven  num- 
bers :  number  one  is  two  millimetres  in  diameter,  number  seven  is  five.  The 
stylets  are  three  in  number ;  they  have  diameters  of  two,  three,  and  four 
millimetres.  This  instrument,  which  cannot  be  denied  certain  advantages,, 
has  the  disadvantage  of  not  having  a  form  appropriate  to  that  of  the  ure- 
thra. Cylindrical  when  the  halves  are  side  by  side,  it  assumes,  as  soon  as- 
they  are  separated,  an  oval  form  with  its  large  diameter  antero-posterior,  its 
small  diameter  transverse ;  so  that  the  dilatation,  instead  of  acting  in  all 
directions,  is  exerted  only  on  the  lateral  walls  of  the  urethra.  Charriere  has 
tried  to  remedy  this  imperfection  by  constructing  a  dilator  with  four  arms,, 
having  an  antero-posterior  diameter  equal  to  the  transverse  diameter.  But 
the  instrument,  even  modified  in  this  manner,  is  not  capable  of  dilating  the 
canal  evenly.  It  has  also,  as  well  as  the  original  instrument,  a  certain  num- 
ber of  sharp  ridges  which  wound  the  walls  of  the  canal,  so  that  at  each  sit- 
ting one  acts  upon  a  urethra  already  inflamed  by  the  preceding  sittings,, 
thus  exposing  the  patient  to  most  serious  accidents.  [Fig.  1334  represents- 
the  modification  of  Perreve's  instrument  known  as  Holt's  divulsor.] 

With  this  method  may  also  be  classed  the  procedure  devised  by  Le  Fort,, 
and  designated  by  him  by  the  name  of  immediate  progressive  dilatation.  One 
begins  by  engaging  in  the  stricture  a  flexible  bougie  which  has  at  its  outer 
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■end  a  small  metallic  i^iece  with  the  thread  of  a  screw  cut  into  it.  Tlii^s  bougie 
is  left  in  place  for  twenty-four  hours,  at  the  end  of  which  time  there  is  screwed 
to  its  extremity  a  conical  sound  of  German  silver,  the  diameter  of  which  is,  at 
its  point,  that  of  the  flexible  bougie,  and  the  largest  diameter  of  which  cor- 

Fig.  n^i. 


Holt's  divulsor. 


responds  to  number  twelve  of  the  scale  of  Charriere.  This  sound  is  then 
pushed  into  the  canal,  at  the  same  time  that  it  propels  before  it  the  flexible 
bougie,  which  enters  and  curls  up  in  the  bladder.  The  sound  is  then  with- 
drawn, and  replaced,  either  the  same  day  or  the  next  by  a  sound,  number  2, 
then  by  a  sound  number  3.  This  done,  nothing  more  remains  but  to  continue 
the  dilatation  of  the  stricture  by  means  of  ordinary  bougies  of  progressively 
increasing  size,  and  to  advise  the  patient  to  maintain  the  cure  by  passing 
-every  day,  then  every  two  days,  and  then  every  week  for  several  months,  a 
flexible  bougie,  number  18. 

(c)  Forced  Catheterization.- — Already  employed  in  the  eighteenth  centur\-, 
forced  catheterization  was  specially  recommended  by  Desault,  Chopart,  Roux, 
and  Boyer.  Boj^er  used  for  this  operation  a  conical  catheter  of  moderate 
■calibre,  with  very  thick  walls,  and  with  a  diameter  diminishing  insensibly 
from  the  handle  to  the  further  extremity,  which  terminated  in  a  blunt 
point.  With  no  other  guide  than  the  finger  placed  in  the  rectum,  this 
catheter  was  pushed  into  the  urethra  with  a  force  proportioned  to  the 
resistance  it  met  with.  ^Vhen  once  it-  had  entered  the  bladder,  it  was 
allowed  to  remain  for  three  or  four  days,  and  then  replaced  with  a  flexible 
-catheter  which  was  changed  every  eight  days,  and  the  diameter  of  which 
was  progressively  increased.  It  is  useless  to  insist  upon  the  dangers  occa- 
sioned by  such  a  manoeuvre,  by  which  there  is  a  much  greater  chance  of  per- 
forating the  urethra  than  of  passing  the  stricture,  and  which,  in  spite  of  the 
favorable  opinion  of  Voillemier,  is  now  completely  abandoned. 

The  procedure  of  Mayor  differs  little  from  the  preceding.  Mayor  em- 
ployed seven  pewter  sounds,  six  of  which  were  cylindrical  in  form  and  of 
a,  diameter  gradually  increasing  to  nine  millimetres  ;  the  seventh  was  conical, 
and,  like  Benique's  JSTo.  1,  was  four  millimetres  in  diameter  at  its  point. 
Mayor  began  by  attacking  the  stricture  with  tbe  small  sound,  and  pushed 
into  it  successively  each  of  the  six  others.  This  is  another  detestable  opera- 
tion, which  ought  to  be  absolutely  rejected. 

{d)  Sudden  Dilatation  or  DfvM^s/on.— Divulsion  is  an  operation  which,  like 
the  rapid  dilatation  which  I  have  just  described,  is  applicable  only  when  there 
is  already  a  certain  degree  of  permeability  of  the  canal.  The  divulsor  of 
Voillemier  (Fig.  1335),  which  is  without  contradiction  the  most  perfect  of 
the  instruments  of  divulsion,  is  composed,  1st,  of  a  conductor  made  of  two 
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narrow  blades  of  steel  united  at  their  vesical  extremity  for  a  distance  of  four 
centimetres,  and  curved  at  this  part  like  a  catheter ;  these  blades  are  flat 
within,  convex  without,  in  such  a  way  as  to  farnish  by  their  union  a  deli- 
cate sound,  two  millimetres  in  diameter,  split  along  its  length ;  2d,  of  a. 

Fig.  1335, 


^  '-- 


Voillemier's  Divulsor. — A,  plunger  ;  &,  its  longitudinal  groove  ;  J5,  section  of  stylet ;  C,  guide  with  its  branches'^ 
(rt)  slightly  separated,  but  united  at  their  beak,  where  there  is  a  screw  for  the  adjustment  of  the  bougie,  gf\  DE, 
stylet  and  catheter. 

stylet  terminating  in  a  conical  extremity,  solid  and  cylindrical  in  all  the  rest 
of  its  extent,  and  furrowed  in  its  side  by  two  flat,  shallow  grooves,  designed 
to  receive  the  two  blades  of  the  conductor.  This  groove  has  the  shape  of 
a  dove-tailed  mortise,  so  that  the  blades  of  the  conductor,  once  engaged, 
cannot  escape  from  it. 

The  conductor  having  been  previously  introduced  into  the  bladder,  its  two 
blades  are  slightly  separated  and  secured  in  the  grooves  of  the  stylet,  which 
is  driven  with  a  single  motion  into  the  urethra.  The  instrument  is  then  with- 
drawn, a  catheter  is  inserted  and  allowed  to  remain  for  twenty-four  hours^ 
and  about  the  tenth  or  fifteenth  day  the  employment  of  metallic  bougies  is- 
begun. 

In  fear  of  being  unable  to  introduce  a  catheter,  when  once  divulsion  has- 
been  accomplished,  Voillemier  has  had  constructed  a  long  stylet  (Fig.  1335,  D)y 
which  can  be  attached  to  the  conductor,  and  a  catheter  IE,  open  at  both  ends- 
and  capable  of  sliding  along  the  stylet ;  but  the  employment  of  these  last 
two  instruments  has  never  appeared  to  me  necessary. 

(e)  Forced  Injections. — These  injections,  of  which  I  shall  say  but  a  word^ 
have  been  recommended  as  a  means  of  dilatation  of  strictures  by  Soemmering, 
Bruninghausen,  Amussat,  and  Reybard.  Injections  of  oil,  such  as  Soemme- 
ring practised,  may  indeed  facilitate  sounding,  but  cannot  cure  stricture^ 
Amussat  had  the  idea  of  clearing  by  forced  injections  a  stricture  clogged 
with  mucus  or  gravel.  He  made  a  mistake  in  wishing  to  generalize  this- 
method.  Eeybard  proceeded  in  the  following  way.  Either  he  introduced 
up  to  the  obstruction  a  canula,  the  expanded  end  of  which  was'  closed  by 
a  cover  with  two  holes,  intended,  one  to  give  passage  to  a  bougie,  the  other 
to  receive  the  end  of  a  syringe  filled  with  water;  or  he  simply  poured  into 
the  canula  a  certain  quantity  of  mercury,  the  weight  of  which  exerted  a 
strong  and  continuous  pressure  upon  the  walls  of  the  canal.  All  these  me- 
thods have  been  abandoned  with  good  reason. 

(3)  Urethrotomy. — Urethrotomy  is  an  operation  in  which  the  constricted 
portion  of  the  urethra  is  incised.     There  are  two  methods  of  urethrotomy : 
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one,  in  which  the  stricture  is  incised  from  within  outwards — this  is  internal 
urethrotomy  ;  the  other,  in  which  the  incision  is  made  from  without  inwards — 
this  is  external  urethrotomy. 

1.  Internal  Urethrotomy. — The  idea  of  overcoming  by  means  of  a  cutting 
instrument  the  obstruction  which  is  offered  to  the  emission  of  urine,  goes 
back  to  the  sixteenth  and  seventeenth  centuries ;  and  various  instruments, 
which  I  will  not  describe,  were  devised  for  this  purpose  by  Ferri,  Ambi'oise 
Pare,  Diaz,  and  Viguerie.  Those  of  Physick  (1795),  of  Arnolt  (1819), 
and  of  MacGhie  (1823),  were  much  less  imperfect;  but  it  is  to  Amussat 
that  we  owe  the  first  urethrotome  really  meriting  the  name.  It  was  in  1824 
that  this  surgeon  presented  to  the  Academy  of  Medicine  a  urethrotome  sup- 
'  plied  with  a  conductor,  to  divide  strictures  from  before  backwards  ;  and  some 
time  after  a  scarificator,  having  for  its  object  the  practice  of  the  same  opera- 
tion from  behind  forwards.  Since  this  epoch  a  large  number  of  urethrotomes 
have  been  devised,  among  which  I  will  cite  those  of  Leroy  d'fitiolles,  of  E.ey- 
bard,.  of  Eicord,  of  Charriere,  of  Civiale,  of  Caudmont,  of  Maisonneuve,  and 
of  Voillemier. 

The  urethrotome  of  Maisonneuve  (Fig.  1336),  the  most  simple,  and  that 
generally  employed,  is  composed :  1st,  of  a  curved,  grooved  tube,  from  one 
to  three  millimetres  in  diameter  and  thirty  centimetres  long,  having  several 
millimetres  of  the  outer  surface  of  its  internal  extremity  cut  with  a  screw- 
Fig.  1336. 


Urethrotome  of  Maisonneuve. — A,  complete  instrument;  a,  grooved  catheter;  6,  handle  carrying  the  blade,  c, 
of  the  instrument ;  d,  conductor  ;  e,  screw,  CO  which  the  conductor  is  attached.  B,  blade  of  the  urethrotome,  the 
apex  of  which,  a,  is  blunt ;  &,  shaft  supporting  the  blade  ;  cc,  cutting  edges  in  the  shape  of  a  ploughshare. 

thread ;  2d,  of  a  delicate,  gum-elastic  bougie,  with  a  conical  point,  and  bear- 
ing on  its  outer  end  a  small  cap,  cut  inside  with  a  screw-thread  which  fits 
very  exactly  with  that  of  the  tube ;  3d,  of  a  flat  blade,  resembling  very 
closely  an  isosceles  triangle,  having  a  blunt  apex,  cutting  sides  slightly  hol- 
lowed, and  prolonging  by  its  base  the  extremity  of  a  metallic  stylet,  thirty 
centimetres  long,  intended  to  slide  in  the  hollow  tube.  The  extensible  por- 
tions of  the  urethra  admitting  of  being  lifted  up  by  the  blunt  angle,  the 
cutting  side  cannot  reach  them,  and  section  of  the  mucous  membrane  is 
effected  only  at  points  where  the  calibre  of  the  canal  is  diminished. 

This,  then,  is  the  way  of  proceeding  :  the  bougie  having  been  previously 
introduced  into  the  urethra,  the  grooved  tube  is  sci'ewed  to  its  extremity  and 
pushed  into  the  bladder.  This  done,  the  penis  is  stretched  firmly  on  the 
canula  with  one  hand,  while  with  the  other  the  stylet  is  engaged  in  the 
groove  of  the  catheter,  and  driven  in  so  that  its  blade  traverses  the  whole 
length  of  the  canal.  Then  there  is  nothing  left  but  to  withdraw  the  instru- 
ment, and  to  place  in  the  urethra  a  catheter  which  shall  be  allowed  to  remain. 

Urethrotomy  furnishes  a  satisfactory  result  only  when  the  stricture  is 
incised  through  its  entire  thickness ;  superficial  incisions,  even  practised  at 
a  number  of  points,  do  not  sensibly  augment  the  calibre  of  the  canal.     Like- 
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wise,  the  surgeon,  to  avoid  accidents,  ought  to  incise  the  lower  wall,  and  as 
■far  as  possible  in  the  median  line. 

Urethrotomy  may  be  complicated  with  serious  accidents,  which  may  cause 
death.  Hemorrhage  always  occurs,  sometimes  abundant  enough  to  endan- 
ger the  life  of  the  patient.  Urivary  infiltration  is  but  rarely  observed, 
doubtless  because  of  the  precaution  which  most  surgeons  take,  after  having 
incised  the  urethra,  of  retaining  in  it  a  catheter.  In  some  rare  cases  the 
edges  of  the  incision,  instead  of  quickly  uniting,  as  is  usually  observed, 
remain  separated  the  one  from  the  other,  and  there  is  found  at  this  point  a 
true  cavity,  which  Voillemier,  who  has  seen  a  number  of  examples  of  this 
complication,  has  designated  by  the  name  of  "  urethral  pocket."  Urethro- 
tomy may  also  be  complicated  with  more  or  less  grave  urinary  fever  ^  sometimes 
followed  by  rapid  death.  Finally  erysipelas,  2}^lebitis,  and  purulent  infection 
have  been  seen  to  follow  internal  urethrotomy,  and  likewise  constitute 
serious  complications  of  this  operation. 

Even  a  large  incision  of  a  stricture  cannot  suffice  to  restore  to  the  urethra 
its  normal  calibre,  and  it  is  indispensable,  as  soon  as  the  operation  is  ended, 
to  place  in  the  urethra  a  catheter  large  enough  to  fill  the  canal  and  to  per- 
mit the  separate  cicatrization  of  the  two  faces  of  the  incision.  This  cathe- 
ter should  be  withdrawn  at  the  end  of  forty-eight  hours,  and  the  wound  left 
to  itself  for  twelve  or  fifteen  days.  At  this  time  the  cicatrix  is  still  soft 
enough  not  to  offer  very  great  resistance  to  dilatation,  without  which  a  relapse 
would  not  be  long  in  taking  place.  This  dilatation  is  practised  in  accord- 
ance with  the  rule  which  I  have  indicated,  either  with  flexible  bougies,  or, 
better,  with  the  metallic  instruments  of  Beniqu^,  taking  care  always  to  pro- 
ceed with  extreme  slowness. 

2.  External  Urethrotomy. — This  operation  consists  in  dividing  from  with- 
out inwards — from  the  skin  toward  the  urethra — the  various  tissues,  the 
alteration  of  which  constitutes  the  stricture.  The  perineal  bouto7iniere,  with 
which  urethrotomy  was  long  confounded,  has  no  other  object  but  to  permit 
the  escape  of  urine  by  an  incision  in  the  healthy  part  of  the  urethra  situated 
behind  the  aff'ected  parts.  It  is  therefore  a  purely  palliative  operation, 
which,  as  J.  L.  Petit  first  clearly  showed,  cannot  effect  a  cure  except  when 
the  obstruction  is  included  in  the  incision. 

External  urethrotomy,  which  towards  the  middle  of  the  eighteenth  cen- 
tury enjoyed  a  certain  amount  of  favor,  was  energetically  combated  by  De- 
sault,  Boyer,  and  Roux,  whose  attacks  caused  it  to  fall  into  complete  dis- 
credit. Some  English  surgeons,  Arnott,  Brodie,  Liston,  etc.,  endeavored  to 
preserve  it  from  oblivion  ;  but  it  was  Syme  who,  in  1844,  succeeded  in  call- 
ing attention  anew  to  this  operation,  and  securing  for  it  a  definitive  entrance 
into  practice.  Urethrotomy  is  practised  with  or  without  a  guide,  according 
as  the  stricture  does  or  does  not  admit  of  the  passage  of  a  sound. 

(a)  External  Urethrotomy  vnth  a  Guide.— A  grooved,  curved  sound  having 
been  introduced  into  the  urethra,  and  the  patient  having  been  placed  as  for 
the  operation  of  lithotomy,  an  incision  four  or  five  centimetres  long  is  made 
in  the  median  line,  and  the  soft  parts  are  divided  until  the  sound  can  be  felt. 
This  done,  the  point  of  a  bistoury  is  engaged  in  the  groove,  and  the  stricture 
is  divided  through  its  whole  thickness.  It  then  remains  on!}'  to  withdraw 
the  sound,  and  to  replace  it  with  a  catheter  to  be  left  in  the  urethra. 

{b)  External  Urethrotomy  withoiit  a  Guide. — This  operation  difters  from  the 
preceding  one  chiefly  in  the  difficulty,  sometimes  insurmountable,  which  is 
experienced  in  discovering  the  posterior  opening  of  the  urethra.  The  fol- 
lowing is  the  ordinary  method  of  procedure: — 

A  sound  is  carried  up  to  the  face  of  the  obstruction  and  held  by  an  assist- 
ant.    Then  an  incision  three  or  four  centimetres  long  is  made  in  the  median 
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line,  laying  bare  the  end  of  the  sound,  and  an  attempt  is  made  to  introduce 
by  the  anterior  extremity  of  the  stricture  a  probe  or  a  grooved  director,  by 
the  help  of  which  the  stricture  may  be  divided  through  its  w^hole  extent. 
This  done,  a  catheter  is  introduced  into  the  bladder  and  fastened  in.  But 
there  are  cases  in  which  tlie  discovery  of  the  constricted  orifice  presents  such 
great  difficulty  that  the  most  skilful  find  themselves  balked.  For  cases  of 
this  kind,  a  certain  number  of  modifications  of  external  urethrotomy  with- 
out a  guide  have  been  introduced,  described  under  the  names  of  retrograde 
catheterization,  excision  or  resection  of  strictures,  and  collateral  urethrotomy ;  con- 
cerning each  of  these  I  will  confine  myself  to  saying  a  few  words. 

Retrograde  catheterization,  practised  for  the  first  time  in  1757,  by  Verguin, 
a  surgeon  of  Toulouse,  consists  in  introducing  a  catheter  into  the  urethra 
through  a  pre-existent  fistula  of  the  bladder,  consecutive  to  puncture  of  this 
viscus.  This  manoeuvre,  to  which  a  number  of  surgeons  have  had  recourse, 
ofters,  as  may  be  understood,  the  immense  advantage  of  admitting  of  the 
certain  finding  of  the  posterior  end  of  the  urethra.  But  it  requires  the 
presence  of  a  hypogastric  vesical  fistula. 

Sedillot  formerly  expressed  the  opinion  that,  in  the  absence  of  a  pre-exist- 
ing fistula,  if  in  the  course  of  an  external  urethrotomy,  undertaken  for  an 
impassable  stricture,  it  were  found  impossible  to  discover  the  posterior  end, 
the  surgeon  would  be  justified  in  doing  suprapubic  cystotomy  at  once,  in 
order  to  practise  retrograde  catheterization. 

In  an  extremely  complicated  case,  of  which  1  have  published  an  account,^  after 
having  failed  the  first  time  in  the  search  for  the  posterior  end  of  the  urethra,  I  decided 
to  have  recourse  to  this  extreme  measure  ;  I  opened  the  bladder  above  the  pubis,  and 
succeeded  in  introducing  by  the  urethro-vesical  orifice  a  sound,  which,  being  made  to 
protrude  in  the  perineal  wound,  enabled  me  to  re-establish  the  continuity  of  the  canal. 
The  operation  was  followed  by  entire  success. 

Let  me  mention,  in  the  last  place,  the  two  following  procedures :  one 
consists  in  excision  or  resection  of  the  tumor  made  up  of  the  strictured  por- 
tion ;  the  other,  devised  by  Bourguet  (of  Aix),  and  designated  by  the  name 
of  collateral  urethrotomy,  consists  in  replacing  the  constricted  canal  by  a  canal 
of  new  formation,  \A'ithout  paying  any  attention  to  the  stricture,  which  re- 
mains then  at  one  side  of  the  wound. 

General  Indications  Relative  to  the  Treatment  of  Strictures.  Choice  of 
Method. — Among  the  difterent  methods  of  treating  strictures,  it  is  to  inflam- 
matory atrophic  dilatation  that  the  first  rank  should  without  contradiction  be 
accorded.  It  is  the  most  simple,  the  easiest  to  carry  out,  the  most  exempt 
from  danger,  that  finally  which  gives  the  most  durable  results,  especially  if 
care  be  taken  to  continue  the  employment  of  it  even  when  the  patient  appears 
to  be  cured.  It  is  to  it,  then,  that  recourse  should  always  be  had  by  prefer- 
ence. 

Unfortunately,  this  method  is  far  from  being  applicable  to  all  cases. 
Certain  strictures  are  so  painful  and  so  contractile,  that  it  is  impossible  to 
practise  dilatation  upon  them.  Certain  others,  after  having  admitted  of 
dilatation  up  to  a  certain  point,  refuse,  on  pain  of  most  serious  accidents,  to 
admit  of  further  dilatation.  Likewise,  there  are  some  in  which  the  surgeon 
succeeds  in  passing  very  soon  even  quite  a  large  bougie,  but  which  close  up 
again  as  soon  as  treatment  is  suspended ;  and,  finally,  there  are  others  the 
consistency  of  which  makes  them  absolutely  undilatable.  "We  have  seen  that 
superficial  cauterization  usually  succeeds  in  diminishing  the  Extreme  sensitive- 

'  Du  cathfiterisme  retrograde  combing  aveo  I'ur^throtomie  externe.  (Archives  Gen.  de  Med., 
Juillet,  1883.) 
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ness  of  the  mucous  membrane,  and  so  in  rendering  the  passage  of  bougies 
possible. 

In  other  cases  it  is  necessary  to  give  up  dilatation,  and  to  have  recourse 
either  to  divulsion  or  to  internal  iirethrotomy,  or,  finally,  to  external  urethrotomy 
upon  a  guide. 

The  first  two  methods  present  almost  analogous  indications  ;  nevertheless,, 
internal  urethrotomy  seems  to  be  especially  suited  to  very  tight  fibrous  stric- 
tures, and  to  those  in  which  the  mucous  membrane  presents  folds  and  ridges- 
which  yield  to  the  pressure  exerted  by  bougies,  only  to  reappear  immediately 
afterwards,  and  the  disappearance  of  which  divulsion  is  unable  to  efteet.  It 
is  customary  to  contrast  internal  urethrotomy  and  divulsion  with  one 
another,  and  to  compare  the  advantages  and  disadvantages  of  these  two 
operations.  Without  entering  into  a  discussion  which  would  lead  me  much 
too  far,  and  while  disposed  to  accord  equal  confidence  to  these  two  operations, 
I  acknowledge  that,  from  my  own  practice,  I  am  inclined  to  prefer  divulsion. 
In  support  of  this  entirely  personal  opinion,  I  will  limit  myself  to  citing  the 
statistics  of  Lhirondel,^  according  to  which  divulsion  is  followed  by  less, 
serious  accidents  and  causes  less  frequently  the  death  of  those  operated  upon. 

External  urethrotomy  upon  a  guide  is  indicated  only  in  very  complicated 
cases,  in  which  there  exists  induration  of  the  whole  thickness  of  the  perineal 
tissues,  accompanied  by  multiple  fistulse  constantly  giving  passage  to  urine. 
In  the  gravest  cases  there  may  be  added  to  this  excision  of  the  stricture. 

We  have  supposed  up  to  this  point  that  the  stricture  could  be  passed. 
When  it  is  impassable,  the  conduct  of  the  surgeon  should  vary,  and  it  is 
necessary  to  distinguish  the  cases  in  which  the  patient  can  still  urinate  from 
those  in  which  there  exists  retention  of  urine. 

When  the  patient  urinates,  it  is  well  not  to  be  in  too  great  haste.  Often, 
by  means  of  care  and  perseverance  one  succeeds,  with  the  help  of  the  diftei'ent 
artifices  which  I  have  indicated,  in  getting  through  a  stricture  which  one  at 
first  despaired  of  passing.  When  all  the  best-made  attempts  to  pass  a  deli- 
cate bougie  have  remained  fruitless,  one  may  think  either  of  forced  catheter- 
ization, or  of  external  urethrotomy  without  a  guide,  always  giving  the  preference 
to  the  latter. 

When  there  is  complete  retention  of  urine,  the  indication  becomes  urgent, 
and  it  is  necessary  either  to  puncture  the  bladder  or  to  practise  urethrotomy 
without  a  guide.  Of  these  two  operations  the  first  is  much  the  least  grave, 
and  the  easiest  to  execute.  I  will  add  that  it  is  very  often  possible,  in  the 
first  days  which  follow  puncture,  to  pass  the  stricture ;  which  makes  it 
possible  to  treat  the  latter  by  simple  dilatation. 

Suprapubic  puncture  should  always  be  practised,  either  with  a  capillary 
trocar  or  with  a  large,  curved  trocar.  In  the  first  case,  this  puncture  is 
repeated  several  times  a  day  ;  in  the  second  case  the  canula  of  the  trocar  is 
left  in,  and  this  mode  of  procedure  has  the  advantage  of  permitting  the 
performance  of  retrograde  catheterization  afterwards,  in  the  way  that  I  have 
described.  In  some  cases,  however,  external  urethrotomy  imposes  itself  on 
one,  so  to  speak ;  when,  for  example,  a  rupture  of  the  urethra  has  taken 
place,  followed  by  urinary  infiltration  and  retraction  of  the  two  ends  of  the 
canal.  [Another  plan  is  to  open  the  urethra  behind  the  stricture  by  what  i& 
known  as  Cock's  method,^  a  variety  of  the  old  boutonniere  ;  the  stricture  can 
afterwards  be  dealt  witli  in  any  way  that  may  seem  desirable.] 

Spasm  of  the  Urethra  ;  Spasmodic  Stricture  oe  the  Urethra. — Spasm 
of  the  urethra  consists  in  a  transient,  and  almost  always  painful,  contracture 

1  ParallJle  entre  la  divulsion  et  I'ur^throtomie  interne.     Thfese.     Paris,  1872. 
'  See  p.  413,  supra. 
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of  the  muscular  fibres  which  enter  into  the  constitution  of  the  walls  of  this 
canal.  The  presence  of  these  muscular  fibres  is  at  present  well  demonstrated, 
even  in  the  spongy  portion,  but  it  is  especially  in  the  membranous  and  pros- 
tatic portions  that  the  muscular  apparatus  of  the  urethra  attains  its  greatest 
development,  constituting  at  this  point  what  is  called  the  sphincter  of  the 
bladder. 

Two  varieties  of  spasm  of  the  urethra  may  be  admitted :  one  idiopathtc,. 
reflex  in  natui'e,  and  referable,  as  to  cause,  to  disease  of  a  neighboring  organ  ; 
the  other  symptomatic  of  an  irritation  of  the  mucous  membrane  of  the  urethra. 

(1)  Idiopathic  S^MSin  ami  Contracture  of  the  Urethra. — -The  absence  of  jDre- 
cise  anatomical  notions  relative  to  the  arrangement  of  the  sphincter  of  the 
bladder,  causes  the  persistence  of  some  doubts  as  to  the  exact  seat  of  this 
disorder.  Whilst  certain  authors  consider  the  sphincter  of  the  bladder, 
properly  so  called — that  is  to  say  the  muscular  ring  which  surrounds  the 
urethro-vesical  orifice — as  independent  of  the  muscular  portion  of  the  urethra,, 
and  as  consequently  susceptible  of  being  separately  affected  with  spasm  and 
contracture,  others,  on  the  contrary,  among  whom  I  will  cite  Amussat, 
Dolbeau,  Caudmont,  and  Guyon,  admit  as  sphincter  of  the  bladder  not  only 
the  urethro-vesical  orifice,  but  also  the  whole  group  of  muscular  fasciculi 
which  enter  into  the  structure  of  the  prostatic  and  membranous  jaortions  of 
the  urethr^.  Following  these  last  authors,  whose  manner  of  looking  at  the 
subject  I  accept  almost  completely,  contracture  of  the  neck  of  the  bladder 
cannot  be  distinguished  from  contracture  of  the  urethra. 

The  reader  should,  therefore,  be  prepared  to  understand  that  when  I  speak. 
of  contracture  and  of  spasm  of  the  neck  of  the  bladder,  I  refer  to  an  exaggerated 
and  permanent  contraction,  not  only  of  the  sphincter  of  the  urethro-vesical 
orifice,  but  also  of  the  muscles  which  enter  into  the  composition  of  the  pros- 
tatic and  membranous  portions  of  the  urethra. 

Etiology. — Authors  have  too  much  neglected,  in  my  opinion,  to  establish  a 
distinction  between  idiopathic  spasm  and  symptomatic  spasm  of  the  neck  of 
the  bladder ;  whence  results  a  deplorable  confusion  in  describing  the  etiolo- 
gical conditions  in  which  it  is  seen  to  arise. 

Most  of  the  diseases  of  the  urinary  passages  determine,  by  refiex  action, 
spasm  or  contracture  of  the  neck  of  the  bladder ;  in  these  conditions,  the 
spasm  or  contracture  represents  only  a  symptom,  important,  it  is  true,  of  these- 
diseases,  and  susceptible,  in  certain  cases,  of  giving  rise  to  special  indications. 
But,  in  the  absence  of  all  material  alteration  of  the  organs  which  enter  into 
the  composition  of  the  urinary  apparatus,  there  may  be  observed  an  idiopathic 
contracture  of  the  neck  of  the  bladder,  constituting  a  special  disease,  and  it  is- 
principally  this  form  of  contracture  which  it  is  important  to  study. 

While  being  idiopathic,  in  the  sense  that  it  does  not  depend  on  anjr 
affection  of  the  urinary  organs,  contracture  of  the  neck  of  the  bladder  is- 
often  seen  as  a  consequence  of  the  lesions  of  neighboring  organs,  or  even  of  more 
remote  ones  ;  such  is  the  contracture  of  the  neck  of  the  bladder  which  is- 
observed  in  the  course  of  diseases  of  the  anus  and  rectum,  of  the  uterus  and 
vagina,  or  in  consequence  of  some  injuries  and  surgical  operations.  In  such  a 
case,  the  contractui'e  is  the  expression  of  a  phenomenon  of  reflex  order,  but 
generally  does  not  persist  longer  than  the  cause  which  has  given  rise  to  it. 
As  will  be  seen,  even  here  we  have  not  to  do  with  true  idiopathic  contracture- 
of  the  neck  of  the  bladder.  The  same  is  true  of  conti'actures  which  are^ 
observed  in  the  course  of  affections  of  the  nervous  centres — in  meningitis,  in 
the  early  stage  of  locomotor  ataxia,  or  in  hysteria  or  other  grave  neuroses. 
True  idiopathic  contracture  of  the  neck  of  the  bladder  may  be  met  with  in 
both  sexes,  and  it  is  more  frequent  than  one  would  think  in  women. 
Although  constituting  chiefly  a  disease  of  the  middle  period  of  life,  it  may 
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he  observed  at  all  ages,  and  even  in  infancy.     It  attacks  especially  individuals 
•of  a  nervous  temperament. 

According  to  the  opinion  of  Leroy  d'^&tioUes,  and  of  Caudmont,  contrac- 
ture of  the  neck  of  the  bladder  is  to  be  considered  a  frequent  manifestation 
of  the  rheumatic  diathesis,  aud  the  observation  of  a  number  of  patients  has 
■enabled  me  to  verify  the  exactitude  of  this  assertion.  The  disease  often  ap- 
pears to  be  developed  under  the  influence  of  various  causes,  some  of  which  act 
as  predisposing,  aud  others  as  determining  causes  ;  such  are  sedentary  occu- 
pations, living  in  cold  and  v\-et  places,  the  impression  of  cold,  excesses  of 
coitus,  masturbation,  excesses  at  table,  etc. 

Symptomatology. — Contracture  of  the  neck  of  the  bladder  generally  mani- 
fests itself  by  two  sets  of  sj'mptoms :  troubles  in  micturition,  and  a  variety 
of  sensations,  most  frequently  painful,  felt  by  the  patient.  Nevertheless,  it 
sometimes  happens  that  the  troubles  of  micturition  exist  alone,  without 
being  accompanied  by  true  pains.  Hence  the  necessity  of  distinguishing,  as 
I  have  said  already,  a  painless  contracture  and  a  painful  contracture ;  the 
second  variety  being,  however,  much  the  most  frequent. 

I  will  begin,  then,  tlie  description  of  the  symptoms  of  contracture  of  the 
neck  of  the  bladder  with  the  troubles  of  micturition  which  exist  alone  in 
painless  contracture. 

The  patients  have  frequent  desires  to  urinate,  which  increase  under  the 
influence  of  cold  and  of  dampness,  and  which  manifest  themselves  especially 
■during  the  night.  In  addition  to  being  frequent,  the  inclinations  to  urinate 
are  so  imperious  that  the  patients  are  obliged  to  satisfy  them  immediately, 
and  that,  if  they  are  prevented  by  any  cause  whatever  from  doing  so,  the 
urine  escapes  involuntarily. 

Important  modifications  are  manifested  in  the  form,  the  size,  and  the 
force  of  the  stream  of  urine — modifications  analogous  to  those  which  are  seen 
in  strictures  of  the  urethra;  but  what  gives  this  symptom  a  peculiar  character 
in  contracture  of  the  neck,  is  principally,  arid  especially  at  the  outset,  its 
irregularity  and  its  intermittence.  Whilst  the  modifications  of  the  stream 
•of  urine  are  constant  in  stricture  of  the  urethra,  in  contracture,  on  the 
<;ontrary,  the  stream  of  urine  is  sometimes  large,  rapid,  and  expelled  with 
force,  sometimes  small,  filiform,  twisted,  interrupted,  and  without  projec- 
tile force  to  such  a  degree  that  the  patients  "  wet  tlaeir  boots,"  according 
to  the  common  expression ;  besides,  they  are  compelled  to  make  reiterated 
«flbrts,  and  to  wait  a  longer  or  shorter  time,  either  to  start  the  first  flow  of 
iirine,  or  to  expel  the  last  drops.  Finally,  in  consequence  of  the  obstruction 
to  the  flow  of  urine,  and  also  in  consequence  of  the  gradual  weakening  of  the 
contractile  power  of  the  bladder,  micturition  is  often  very  prolonged.  In 
-order  to  omit  nothing  from  the  enumeration  of  the  functional  troubles  which 
characterize  contracture  of  the  neck  of  the  bladder,  I  ought  to  mention  a 
symptom  which  it  is  not  rare  to  see  accompany  various  troubles  of  micturi- 
tion ;  I  wish  to  speak  of  erections,  which  by  their  persistence,  especially  dur- 
ing the  night,  become  a  source  of  fatigue.  In  one  of  my  patients,  affected 
with  contracture  of  the  neck  of  the  bladder,  this  symptom  became  extremely 
painful. 

To  these  various  functional  troubles  come  to  be  united  ver}-  often,  as  I 
have  said,  more  or  less  marked  paiiiful  phenomena,  which  characterize  the 
second  variety  of  contracture  of  the  neck  of  the  bladder.  The  pain  felt 
by  the  patients  manifests  itself  at  the  beginning  and  during  the  whole-con- 
tinuance of  the  micturition.  It  is  more  or  less  acute,  according  to  circum- 
stances, that  is  to  say,  it  presents  intermissions ;  in  general,  cold,  fatigue,  and 
■excesses  of  all  kinds  exasperate  it.  Sometimes  localized  in  the  glans,  be- 
hind the  pubis,  or  in  the  perineum,  it  radiates  often  through  the  whole  length 
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of  the  penis,  to  the  groins,  the  thighs,  and  the  anus.  In  many  patients  it  is 
accompanied  by  a  chill.  As  to  the  characteristics  of  this  pain,  they  vary 
like  its  intensity.  Patients  generally  compare  it  to  a  burning  sensation, 
which  some  characterize  by  saying  that  it  seems  to  them  as  if  a  red-hot  iron 
were  passed  through  the  canal.  It  is  rare  that  idiopathic  contracture  of  the 
neck  of  the  bladder  persists  for  a  long  time  without  determining  at  length 
various  complications.  In  certain  eases,  even  at  the  beginning,  the  difficulty 
of  micturition  may  reach  a  point  at  which  there  supervenes  a  true  retention 
of  urine,  necessitating  the  employment  of  a  catheter.  In  many  patients 
there  is  an  incomplete  retention,  the  bladder  does  not  empty  itself  completely,, 
and  they  have  overflow-urination. 

It  is  especially  in  these  conditions  that  thei'e  are  seen  to  arise,  as  com- 
plications, catarrh  of  the  bladder,  and  even  nephritis ;  the  urine  becomes 
turbid,  mucous,  purulent.  On  the  other  hand,  the  painful  contracture  is 
communicated  to  the  adjacent  organs; — to  the  sphincter  of  the  anus,  to  the 
muscles  of  the  perineum,  to  the  vulva — constituting  what  Velpeau  called 
ano-vesical  neuralgia,  and  Roux,  ano-genito-urinary  neuralgia.  Finally,  accord- 
ing to  Mercier,  persistent  contracture  of  the  neck  of  the  bladder  may  ulti- 
mately cause  a  peculiar  deformity  of  this  orifice,  consisting  in  the  produc- 
tion of  a  muscular  valvule,  situated  most  frequently  behind  but  sometimes  in 
front,  and  resulting  from  the  hypertrophy  and  retraction  of  the  transverse 
muscular  fibres  which  form  the  internal  sphincter  of  the  neck  of  the  bladder. 
As  these  transverse  fibres  are  much  stronger  at  the  posterior  part,  where 
they  blend,  and  are  continuous  with  those  of  the  ti-igonum,  it  is  explicable 
that  the  posterior  valvule  is  much  more  common  and  more  marked  than  the 
anterior.  In  some  cases  two  valvules  are  observed,  one  in  front  and  the  other 
behind  ;  but  the  latter  is  always  the  more  conspicuous.  The  presence  of 
these  valvules  introduces  a  new  obstacle  to  the  emission  of  urine ;  it  creates,, 
further,  a  difficulty  in  the  introduction  of  the  catheter,  inasmuch  as  there  is 
formed  in  front  of  these  valvules  a  more  or  less  deep  cul-de-sac,  in  which  the 
end  of  the  instrument  is  caught. 

Diagnosis. — From  the  stand-point  of  diagnosis,  it  is  important  to  remember 
that,  since  contracture  of  the  neck  of  the  bladder  is  very  often  symptomatic, 
we  should  expect  to  meet  with  it  in  many  aftections  of  the  urinary  passages  ; 
but  in  these  maladies,  it  is  most  frequently  easy  enough  to  distinguish  what 
belongs  to  the  original  affection  from  what  belongs  to  the  contracture.  It  is 
chiefly  when  it  is  a  question  of  recognizing  idiopathic  contracture,  that  the 
diagnosis  presents  serious  difficulty.  Formerly  this  affection  was  very  often 
confounded  with  calculus  of  the  bladder,  but  this  mistake  appears  to  me  to 
be  hardly  possible  any  longer,  with  our  methods  of  exploration.  The  same 
is  not  true  of  another  mistake,  which  consists  in  taking  contracture  of  the 
neck  of  the  bladder  for  organic  stricture  of  the  urethra ;  this  confusion  is, 
even  at  the  present  day,  still  very  often  committed.  However,  it  may  be 
avoided  by  having  recourse  to  methodical  exploration  of  the  urethra,  and  by 
analyzing  the  results  furnished  by  this  exploration  and  by  those  which  yet 
remain  to  be  described. 

The  functional  symptoms  are,  indeed,  insufficient  to  establish  the  diagno- 
sis of  contracture  of  the  neck  of  the  bladder,  and  in  the  presence  of  a 
patient  presenting  the  symptoms  just  indicated,  the  surgeon  ought  to  pro- 
ceed to  sounding  with  an  exploratory  hougie-d.-boule  (So.  16  of  the  scale  of 
Charriere).  The  instrument,  arrived  at  the  entrance  of  the  muscular  portion 
of  the  urethra,  is  suddenly  arrested ;  but  if  it  be  held  here  with  a  gentle 
pressure,  it  is  not  long  before  it  slowly  penetrates  this  portion,  giving  the 
surgeon  the  sensation  of  a  peculiar  resistance,  as  if  the  exploratory  bulb 
were  firmly  grasped ;  at  the  same  time  the  patient  complains  of  a  cutting, 
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or  even  a  burning,  pain,  sometimes  severe  enough  to  cause  syncope — a 
pain  which  lasts  all  the  time  that  the  instrument  takes  in  passing  through 
the  muscular  portion.  The  sensation  of  resistance  which  the  surgeon  per- 
ceives, as  well  as  the  pain  felt  by  the  patient,  diminishes  as  soon  as  the 
sound  has  passed  the  muscular  portion  and  w^hile  it  is  going  through  the 
prostatic  portion ;  afterwards  the  same  phenomena  are  reproduced,  but 
more  briefly  and  less  markedly  perhaps,  at  the  moment  when  the  bulb  passes 
the  urethro- vesical  orifice  and  actually  enters  the  bladder.  When  the  sur- 
geon withdraws  the  instrument,  he  perceives  the  same  resistances,  but  with 
less  distinctness,  while  at  the  same  time  the  pains  of  the  patient  are  less 
intense. 

If  matters  always  took  this  shape,  the  diagnosis  of  contracture  would  be 
extremely  easy,  and  there  would  be  no  difficulty  in  distinguishing  it  from 
true  organic  strictures  which  never  admit  of  being  passed  by  a  bulb  No.  16. 
J3ut  not  infrequently  exploration  with  a  bougie-a-boule  furnishes  difterent 
results.  When  it  has  reached  the  neighborhood  of  the  muscular  portion,  the 
instrument  is  found  to  be  absolutely  stopped,  and,  even  on  beginning  again 
with  a  much  smaller  bulb,  the  same  result  is  always  obtained.  This  may 
be  due  to  two  causes ;  sometimes  the  extremity  of  the  instrument  is  caught 
in  the  cul-de-sac  of  the  bulb  of  the  urethra — the  depth  of  which  is  increased 
^aj  the  contracture  of  the  muscle  of  Wilson — or  in  the  cul-de-sac,  which  I  have 
mentioned,  in  front  of  a  valvule  of  the  neck  of  the  bladder ;  sometimes  the 
contracture  is  so  firm  and  permanent  that  it  does  not  give  way,  and  does  not 
permit  the  passage  of  even  a  very  delicate  instrument,  behaving  absolutely 
like  a  true  organic  stricture. 

In  the  first  case,  if  the  instrument  is  arrested  in'the  cul-de-sac  of  the  bulb, 
or  in  a  valvular  cul-de-sac,  one  sometimes  succeeds  in  avoiding  the  obstruc- 
tion by  following  the  upper  wall  of  the  urethra,  by  pulling  strongly  upon 
the  penis  and  carrying  it  up  towards  the  abdomen,  and,  finally,  by  introduc- 
ing into  the  catheter  a  small  stylet  to  which  a  slight. curve  is  given.  In  the 
second  case,  that  is  to  say,  when  the  contracture  is  such  that  it  will  not  admit 
of  the  passage  of  an  exploi'atory  bougie,  one  may  often  succeed,  it  is  true,  in 
passing  the  obstruction  with  an  ordinary  bougie,  more  or  less  delicate,  but 
this  instrument  does  not  furnish  any  peculiar  sensation,  and  in  such  a  case  it 
would  be  impossible  to  decide  whether  there  were  present  a  contracture  of  the 
neck  of  the  bladder,  or  an  organic  stricture  of  the  urethra.  Under  these 
circumstances,  I  have  believed  that  I  could  find  a  diagnostic  sign,  which,  if 
not  infallible,  was  at  least  very  valuable,  by  determining  the  position  of  the 
obstruction  by  measurement.  Every  time,  indeed,  that  the  obstruction  is 
situated  about  fifteen  centimetres  from  the  meatus,  it  may  be  affirmed  almost 
certainly  that  the  obstruction  is  due  to  a  contracture  and  not  to  an  organic 
stricture,  which,  ordinarily,  is  situated  at  most  at  a  distance  of  twelve,  thir- 
teen, or  fourteen  centimetres. 

Prognosis. — Contracture  of  the  neck  of  the  bladder  is  always  a  serious  dis- 
order, not  because  it  often  compromises  the  life  of  the  subject  afl:'ected  with 
it,  but  because  it  always  shows  great  tenacity,  and  even  sometimes  cohstitutee 
an  almost  incurable  malady.  Symptomatic  contracture  is  a  troublesome 
complication  of  a  great  number  of  aifections  of  the  urinary  passages,  and, 
although  disappearing  ordinarily  with  the  cause  which  gives  rise  to  it,  it 
sometimes  requires  the  employment  of  special  measures. 

It  is  principally  to  idiopathic  contracture  that  what  I  shall  say  as  to  the 
gravity  of  the  prognosis  is  applicable.  Its  duration  is  always  very  long ;  it 
ends  by  altering  the  general  health  and  especially  the  morale  of  certain 
patients,  who  become  hypochondriac,  and  sometimes  even  put  an  end  to  their 
sufferings  by  suicide.     Finally,  the  persistence  of  the  disorder,  and  its  resist- 


VITAL   AND   ORGANIC   LESIONS   OF   THE   URETHRA.  479 

ance  to  different  methods  of  treatment,  have  led  surgeons  to  propose  for  it 
grave  operations,  which,  while  sometimes  furnishing  complete  cures,  never- 
theless expose  the  patient  to  serious  and  even  fatal  accidents. 

Treatment. — As  symptomatic  contracture  generally  recovers  with  the 
disease  of  which  it  is  a  symptom,  it  is  against  the  latter  that  treatment 
should  at  first  be  directed,  but  if  the  contracture  outlasts  the  cause  which 
has  given  rise  to  it,  or  if  there  be  an  idiopathic  contracture,  recourse  must 
be  had  to  special  treatment,  both  general  and  local. 

The  general  treatment  varies  according  to  the  patient's  state  of  health,  and 
according  to  the  predominance  of  certain  symptoms.  For  enfeebled,  anaemic 
subjects,  the  preparations  of  iron  and  cinchona  are  indicated.  For  the  nervous, 
and  when  painful  symptoms  are  well  marked,  antispasmodics  should  be  pre- 
scribed, and  anodj'nes :  the  bromide  of  potassium,  the  bromide  of  camphor, 
the  oxide  of  zinc,  the  valerianate  of  ammonium,  of  quinine,  etc.  For  the 
rheumatic,  the  iodide  of  potassium,  colchicum,  and  the  alkalies  may  be  use- 
ful. But,  whatever  may  be  the  probable  cause  of  the  contracture,  it  may  be 
said,  in  a  general  way,  that,  in  the  absence  of  special  contra-indications, 
hydrotherapy  is  one  of  the  modes  of  treatment  which  gives  the  best  results. 
With  a  number  of  patients  in  whom  all  the  resources  of  general  and  local 
therapeusis  had  failed,  this  method  has  secured  for  me,  if  not  complete  cure, 
at  least  considerable  amelioration. 

The  local  treatment  of  contracture  is  of  great  importance,  and  often  furnishes 
good  results.  It  comprises  the  employment  of  a  number  of  methods.  One  of 
the  most  siniple  consists  in  the  introduction  of  larger  and  larger  sounds,  which 
act  on  the  one  hand  by  diminishing  the  sensitiveness  of  the  canal,  and  on  the 
other  hand  by  producing  progressive  distension  of  its  muscular  tunic.  In  fine, 
it  is  a  method  absolutely  similar  to  the  method  of  slow  and  progressive  dilar 
tation  which  is  employed  for  organic  strictures  of  the  urethra,  and  which  I 
have  already  described.  Flexible  bougies  may  be  employed,  introducing  them 
every  day,  increasing  the  calibre  of  the  instrument,  and  leaving  it  in  place 
for  several  minutes.  Again,  use  may  be  made  of  the  series  of  pewter  sounds, 
known  by  the  name  of  "  sondes  BeniquL"  In  certain  cases,  in  which  there 
has  been  great  difiiculty,  renewed  at  each  sitting,  in  introducing  a  bougie, 
I  have  left  the  instrument  in  place,  absolutely  as  if  there  had  been  present 
an  organic  stricture  of  the  urethra,  and  this  practice  has  served  me  well. 
If  progressive  dilatation  prove  insufiicient,  recourse  may  be  had  to  cauteri- 
zation of  the  neck  of  the  bladder,  according  to  the  method  devised  by 
my  colleague  Guyon,  and  which  consists  in  instilling  a  few  drops  of  a 
solution  of  nitrate  of  silver  (1  to  50, 1  to  30, 1  to  20)  by  means  of  a  hollow  bougie- 
■a-boule  and  a  Pravaz  syringe.  Without  dwelling  upon  the  details  of  this 
little  operation,  which  is  described  in  all  special  works  on  urethral  affec- 
tions, I  will  merely  say  that  the  hollow  bougie  being  introduced  until  the 
bulb  has  penetrated  to  the  muscular  portion  of  the  urethra,  the  surgeon, 
with  one  hand,  fixes  it  in  this  situation,  while  with  the  other  hand  he  in- 
sinuates the  canula  which  terminates  the  syringe  of  Pravaz,  and  gently  forces 
in  the  fluid.  The  quantity  ought  not  to  exceed  fifteen  or  twenty  drops. 
This  little  operation  should  be  repeated  every  two  or  three  days.  In  spite 
of  the  successes  obtained  by  this  method  of  treatment,  it  is  far  from  being 
always  efficacious,  and  the  surgeon  may  then  be  obliged  to  come  to  graver 
operations,  like  sudden  and  forced  dilatation,  or  cystotomy. 

Forcible  dilatation  ofjhe  neck  of  the  bladder,  tried  by  Eecamier,  Civiale, 
and  ifelaton,  has  been  recommended  by  Tillaux,  who  has  designed  two  dilat- 
ing instruments,  one  for  men  and  the  other  for  women.  I  have  had  recourse 
to  this  operation ;  and  in  two  cases,  in  which  other  measures  had  failed,  I 
thus  obtained  an  almost  complete  cure.     I  used  in  both  cases  the  divulsor 


480  INJURIES   AND   DISEASES   OF   THE   URETHRA. 

of  Voillemier,  of  which  I  have  spoken  in  connection  with  the  treatment  of 
organic  strictures  of  the  urethra.  Finally,  in  cases  which  have  proved 
rebellious  to  all  treatment,  recourse  has  been  had  to  cystotomy,  which  has 
been  followed  by  success  at  the  hands  of  Dolbeau  and  of  Verneuil  in  France, 
of  Paroui  in  Italy,  of  Lawson  Tait  in  England,  and  of  Marion  Sims  in 
America.  The  adoption  of  this  procedure  in  desperate  cases  of  chronic  cj's- 
titis  of  the  neck  of  the  bladder,  which  are  constantly  complicated  with  con- 
tracture, has  been  elsewhere  referred  to.' 

(2)  Symptomatic  Spasm  and  Contracture  of  the  Urethra. — This  second  variety 
of  spasm  or  contracture  of  the -urethra  is  much  more  frequent,  and  may  occupy 
any  part  of  the  canal,  although  it  most  often  aflects  the  membranous  portion. 
It  is  thus  that  irritation  of  the  mucous  membrane  by  the  presence  of  a 
foreign  body,  or  by  the  introduction  of  a  catheter  or  any  other  instrument, 
immediately  determines  a  spasm  of  the  membranous  portion,  which  often 
prevents  the  foreign  body  or  the  catheter  from  penetrating  to  the  bladder. 
This  spasm  generally  gives  way  at  the  end  of  a  few  minutes. 

Likewise  the  irritation  of  the  mucous  membrane  produced  by  acute 
urethritis,  or  by  the  presence  of  a  stricture  in  the  spongy  portion,  provokes, 
in  the  deep  portions  of  the  urethra,  a  more  or  less  pronounced  spasm.  It  is 
on  the  existence  of  this  same  symptomatic  spasm  that  VerneuiP  in  France, 
and  Otis^  in  America,  have  attempted  to  found  a  doctrine  in  opposition  to 
the  ideas  generally  received  as  to  the  habitual  situation  of  organic  strictures 
of  the  urethra. 

According  to  these  authors,  organic  strictures  of  the  urethra  have  their 
most  frequent  seat  in  the  spongy  portion,  and  the  ai'rest  which  is  experienced 
at  the  level  of  the  neck  of  the  bulb  is  due  to  contracture  of  the  membranous 
part,  provoked  by  irritation  of  the  nmcous  membrane  at  the  point  of  stricture 
from  the  passage  of  the  bougie.  These  authors  even  go  so  far  as  to  claim  that 
simple  irritation  of  the  meatus,  in  consequence  of  the  introduction  of  a  bougie, 
suffices  to  provoke  spasm  of  the  membranous  portion,  and  to  simulate  an 
organic  stricture  situated  at  the  neck  of  the  bulb.  While  admitting  to  a  cer- 
tain extent  the  spasmodic  contraction  of  the  membranous  portion  of  the 
urethra,  in  the  conditions  mentioned,  I  cannot  attribute  to  it  the  importance 
accorded  to  it  by  Verneuil  and  Otis,  and  can  still  less  accept  the  conclusions 
which  they  have  drawn  from  it,  relative  to  the  habitual  seat  of  organic  stric- 
tures. It  remains  well  demonstrated  by  extremely  numerous  facts,  as  I  have 
elsewhere  established,  that  organic  strictures  of  the  urethra  are  most  frequently 
situated  at  the  level  of  the  neck  of  the  bulb. 

Independently  of  spasm  of  the  muscular  portions  of  the  urethra  caused  by 
a  stricture,  can  this  provoke  a  spasm  at  its  own  level ;  or,  in  other  words,  can 
a  stricture  be  contractile?  The  fact  is  indisputable,  from  the  results  of 
clinical  examination,  and  one  may  see  every  day  a  stricture,  which  had  been 
passed  just  the  minute  before,  opposing  an  invincible  obstruction  to  the  same 
instrument.  Further,  the  existence  of  spasm  of  a  stricture  is  perfectly  consis- 
tent with  our  anatomical  knowledge.  It  is  evident  that  in  very  deep  cicatri- 
cial strictures,  in  which  the  whole  thickness  of  the  wall  is  replaced  by  fibrous 
tissue  of  new  formation,  all  contractility,  all  spasm,  is  impossible  ;  but  if  there 
be  a  moderate  stricture,  or  even  a  very  thick,  dense  stricture,  limited  to  one 
part  of  the  circumference  of  the  canal,  as  there  exists  still  at  its  level  a  certain 
number  of  muscular  fibres,  either  in  the  whole  circumference  or  only  in  one 
part,  it  is  conceivable  that  spasm  may  be  produced  at  this  point  with  an  in- 

'  See  p.  349,  supra. 

2  Folet,  Des  rfitreoissements  pfiniens  de  I'urfethre  (Archives  Gfin.  de  M4d.,  tome  i.  p.  401, 1867)  ;. 
Landeta,  Thfese.     Paris,  1867. 
>  Hospital  Gazette,  April,  1879. 
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tensity  all  the  greater  as  the  muscular  fibres  which  have  been  preserved  are 
more  numerous. 

Treatment. — The  treatment  of  idiopathic  spasm  of  the  urethra  has  been 
studied  in  connection  with  the  subject  of  contracture  of  the  neck  of  .the  blad- 
der, and  I  shall  not  return  to  it.  In  regard  to  symptomatic  spasm,  the  sur- 
geon should  direct  his  treatment  against  the  cause  which  has  given  rise  to 
it.  For  very  acute  inflammation  of  the  urethra,  he  will  prescribe  an  energetic 
antiphlogistic  treatment ;  in  case  of  exaggerated  sensitiveness  of  the  mucous 
membrane  (irritable  stricture),  narcotics,  antispasmodics,  and  direct  cauteriza- 
tion of  the  mucous  membrane  should  be  employed,  and  afterwards  methodical 
treatment  of  the  stricture  itself.  If  these  means  fail,  recourse  may  be  had 
to  anaesthesia,  and  urethrotomy  or  divulsion  may  be  practised. 

Urinary  Pouches. — Urinary  pouches  are  cavities  which  communicate  with 
the  urethra,  and  in  which  urine  remains  in  the  intervals  of  micturition.  I 
shall  describe  two  varieties :  in  the  first  the  canal  is  simply  dilated,  and  its 
walls  have  not  undergone  any  solution  of  continuity ;  in  the  second  the 
urethra  is  perforated,  and  the  urine  is  contained  in  a  sort  of  sac,  formed  at 
the  expense  of  the  peri-urethral  tissues  and  communicating  with  the  canal. 

(1)  Urinary  Fouches  from  Dilatation  of  the  Urethra. — These  pouches  may  be 
congenital,  but  they  are  almost  always  accidental,  a  condition  indispensable 
to  their  production  being  the  existence  in  the  urethra  of  an  obstacle  to  mic- 
turition (stricture,  foreign  body).  The  mechanism  of  their  formation  is, 
moreover,  easy  to  conceive.  The  bladder,  hypertrophied  in  consequence  of 
the  contractions  to  which  it  is  compelled  in  order  to  void  its  contents,  exerts 
on  the  walls  of  the  urethra  situated  above  the  obstruction  a  more  and  more 
'  energetic  pressure,  which  separates  them  violently  and  ends  by  causing 
dilatation. 

Pathological  Anatomy. — -The  anatomical  characteristics  of  these  pouches 
differ  notably  according  to  the  causes  which  giye  rise  to  them.  Those 
which  are  due  to  the  presence  of  a  calculus  are  generally  situated  in  the 
perineum,  at  the  root  of  the  scrotum.  Sometimes,  however,  they  are  found 
in  front  of  the  scrotum  and  even  very  near  the  glans.  In  the  perineum 
they  are  ovoid  or  globular,  and  of  quite  large  dimensions ;  their  form  is  more 
elongated,  and  their  size  is  much  smaller,  in  the  spongy  region,  where  they 
constitute  a  simple  dilatation  of  the  urethra,  the  length  of  which  may  equal 
or  surpass  five  -centimetres.  Their  development  is  very  rapid,  but  often 
intermittent,  when  the  stone  is  movable  and  falls  back  into  the  dilated  por- 
tion of  the  canal  under  the  influences  of  certain  positions  of  the  patient. 
When,  on  the  contrary,  the  stone  is  not  movable,  the  enlargement  of  the 
pouch  becomes  continuous,  and  its  capacity  often  considerable.  The  mucous 
membrane  of  the  dilated  portion  preserves  its  normal  appearance  as  long  as 
the  pouch  has  not  attained  too  great  a  size,  and  it  presents  alterations  only 
at  the  level  of  the  point  occupied  by  the  calculus.  Urinary  pouches  which 
follow  a  stricture  are  almost  always  situated  in  the  perineal  portion  of  the 
urethra.  They  develop  slowly,  and  their  size  is  in  general  not  very  great. 
Their  shape  is  sometimes  rounded,  more  often  elongated,  and  the  mucous 
membrane  which  lines  their  cavity  is  almost  always  inflamed,  softened,  and 
even  destroyed.  Their  walls  are  pale  and  of  hard  consistence,  with  a  fascicu- 
lated appearance  dependent  on  the  presence  of  longitudinal,  elevated  ridges, 
separated  by  little  cavities,  of  which  some  are  simple  culs-de-sae  and  others 
dilated  glandular  orifices.  At  an  advanced  period  the  elements  which  enter 
into  the  composition  of  the  membranous  and  prostatic  portions  become  so 
profoundly  altered  that  they  are  almost  unrecognizable. 

The  differences  which  I  have  just  mentioned  depend  on  the  condition  of 
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the  urethra,'the  walls  of  which  have  preserved,  in  the  first  case,  their  supple- 
ness and  their  normal  dilatability,  whilst  in  the  other  case  they  have  become 
hard,  friable,  and  inextensible. 

Symptomatology. — Urinary  pouches  present  themselves  in  the  shape  of 
ovoid  or  elongated  tumors,  seated  Upon  the  urethra,  without  change  of  color- 
ation of  the  skin,  soft,  painless,  capable  of  being  completely  emptied  and  of 
passing  unperceived,  but.  reappearing  at  the  moment  of  micturition  to  become 
then  hard,  tense,  resistant,  and  fluctuating.  The  patient,  who  soon  recog- 
nizes the  nature  of  his  lesion,  attempts  to  empty  the  pouch  by  holding  his 
penis  in  the  left  hand,  whilst  with  the  right  he  exercises  pressure  on  the 
tumor,  directed  from  behind  forwards.  But  the  pOuch  is  never  completely 
emptied ;  there  remains  in  it  a  small  quantity  of  urine,  which  afterwards 
flows  out,  soiling  the  clothing.  A  phenomenon  of  the  same  order  is  produced 
in  coitus.  The  spermatic  fluid,  instead  of  being  projected  outside,  falls  into  the 
pouch,  and  escapes  only  with  difficulty  at  the  end  of  a  longer  or  shorter  time. 

■The  treatment  of  these  cases  ought  to  be  directed  exclusively  to  the  obstruc- 
tion which  is  opposed  to  the  emission  of  urine.  If  there  be  a  calculus,  ex- 
traction, carried  out  by  any  of  the  methods  which  I  have  mentioned,  will 
generally  be  followed  by  a  rapid  and  complete  contraction  of  the  urinary 
pouch.  It  is  diflerent  in  the  case  of  a  stricture.  After  the  cure  of  the  latter, 
the  contraction  of  the  pouch  takes  place  only  with  extreme  slowness,  because 
of  the  density  and  induration  of  its  walls. 

(2)  Urinary  Pouches  from  Perforation  of  the  Urethra. — Urinary  pouches  be- 
longing to  this  second  variety  are  not  limited  by  the  w*"]!  of  the  urethra,  but 
rather  by  the  indurated  and  thickened  peri-urethral  cellular  tissued  They 
follow  collections  of  blood  or  pus,  at  first  situated  outside  of  the  caual,  and  then 
communicating  with  it  by  openings  of  variable  dimensions,  through  which 
urine  escapes,  tills  the  spaces,  and  transforms  them  into  urinary  pouches. 

The  symptomatology  of  these  tumors  diflers  very  little  from  that  of  the 
preceding  variety ;  there  are  the  same  shape,  the  same  painlessness,  the  same 
situation  in  the  median  line,  the  same  adherence  to  the  urethra,  and  the  same 
facility  of  being  incompletely  emptied  and  of  filling  up  at  the  moment  of 
micturition.  They  are,  however,  distinguished  by  the  following  peculiarity: 
whilst  urinary  pouches  from  dilatation  of  the  urethra  contain  at  every  period 
of  their  development  absolutelj^  normal  urine,  this  is  always  mixed  with 
a  certain  quantity  of  pus  in  cases  in  which  the  urinary  pouch  has  followed 
an  abscess  or  a  blood-tumor. 

Treatment. — When  the  pouch  is  small,  it  suffices  to  keep  in  the  urethra  a 
catheter  of  moderate  calibre,  and  at  the  same  time  to  exercise  light  compres- 
sion on  the  perineum.  When,  on  the  contrary,  the  pouch  is  large,  the  pro- 
longed presence  of  urine  almost  inevitably  brings  about  the  formation  of  an 
abscess  which  opens  of  itself  at  the  surface  of  the  skin,  but  which  it  is  much 
better  to  incise  promptly,  introducing  a  catheter  to  prevent  the  establish- 
ment of  a  fistula. 

Urinary  Abscesses. — ^Urinary  abscesses  are  purulent  collections  resulting 
from  the  passage  of  urine  through  narrow  perforations  of  the  urethra.  The 
urine  penetrating  but  slowly  into  the  meshes  of  the  peri-urethral  cellular 
tissue,  sets  up  around  the  points  which  it  occ4pies  an  adhesive  inflammation, 
which  limits  the  infiltration ;  but  soon  playing  the  part  of  a  very  irritating 
foreign  body,  it  provokes  suppuration,  and  often  even  gangrene  of  the  tissues 
with  which  it  is  in  direct  contact.  Thus  are  formed  the  purulent  collections 
which  we  are  about  to  study,  and  of  which  it  is  well  to  admit  two  varieties, 
one  acute,  the  other  chronica 


VITAL   AND   ORGANIC   LESIONS   OF   THE   URETHRA.  483 

1  (1)  Acute  Urinary  Abscesses. — These  abscesses,  which  are  always  caused  by 
the  existence  of  a  more  or  less  tight  stricture,  present  symptoms  and  run  a 
course  varying  with  the  seat  of  rupture.  When  the  latter  is  piroduced  at  the 
'level  of  the  membranous  portion  of  the  urethra,  behind  the  triangular  liga- 
ment, the  abscess  is  developed  in  the  prostatic  fossa.  The  patient  then  com- 
plains of  pain,  of  frequent  calls  to  urinate,  of  a  feeling  of  weight  about  the 
perineum  and  rectum,  of  malaise,  and  of  light  chills.  But  the  collection,  held 
in  and  bound  down  b}'  the  triangular  ligament,  can  make  only  an  altogether 
inappreciable-  swelling  in  the  anterior  part  of  the  perineum  ;  it  makes  its  way 
into  the  ischio-rectal  fossae,  and  shows  itself  externally  by  brawniness,  and 
afterwards  by  gangrenous  patches  very  near  the  anus.  This  is,  however,  a 
rare  form  of  urinary  abscess  ;  most  frequently,  on  account  of  the  customaiy 
situation  of  strictures,  lacerations  of  the  urethra  are  produced  in  front  of  the 
triangular  ligament.  Then  the  abscess  is  developed  in  the  anterior  perineal 
region,  determining  certain  not  very  well-marked  manifestations,  such  as 
slight  chills,  short  febrile  movements,  tension  in  the  perineum,  and  increased 
difficulty  in  micturition.  At  the  same  time  the  anterior  perineal  region 
becomes  the  seat  of  a  rounded,  hard,  painless  tumor,  developed  in  the  direc- 
tion of  the  urethra,  extending  at  the  same  time  to  the  side  of  the  anus  and 
of  the  scrotum,  and  most  frequently  continued  upon  the  penis,  which  appears 
as  if  buried  in  it,  and  soon  becomes  resistant  and  painful  to  the  touch. 

Very  rarely  the  collection  opens  into  the  urethra ;  then  there  flows  in  the 
intervals  of  micturition  a  yellowish  and  thick  pus,  which  escapes  with 
greater  abundance  if  the  tumor  be  gently  squeezed.  The  latter  diminishes 
gradually,  and  ends  by  disappearing,  leaving  behind  a  small  indurated  nodule 
which  is  at  length  absorbed.  Usually  the  opening  of  the  abscess  takes  place 
externally,  occasioning,  however  little  it  may  be  delayed,  grave  disorders 
resulting  from  infiltration  of  urine  and  pus  into  the  surrounding  cellular 
tissue. 

In  the  diagnosis  of  urinary  abscess,  simple  enough  in  general,  there  may 
nevertheless  arise  a  double  error.  The  first  mistake,  which  it  is  almost  im- 
possible to  avoid  before  opening  the  collection,  consists  in  taking  an  abscess 
of  the  perineum,  not  communicating  with  the  urethra,  for  a  urinary  abscess. 
The  opposite  error  is  more  frequent ;  a  patient  presents  behind  the  scrotum  a 
deeply  situated  fluctuating  tumor,  which  is  opened,  and  the  contents  of  which 
are  purely  purulent ;  it  is  believed  to  be  a  simple  abscess,  but  at  the  end  of  a 
few  days  urine  flows  through  the  wound. 

The  treatment  consists  in  free  incision  of  the  tumor,  practised  even  before 
fluctuation  has  become  evident.  To  avoid  all  error,  it  should  be  remembered 
that,  the  abscess  being  almost  always  situated  at  a  great  depth,  the  parts 
should  be  divided  through  a  thickness  which  may  reach  four,  five,  and  even 
six  centimetres.  As  soon  as  the  swelling  has  disappeared,  and  the  wound  is 
on  the  road  to  repair,  no  time  should  be  lost  in  treating  the  stricture  itself, 
and  in  introducing  a  catheter,  which  should  be  left  in  position  in  order  to 
prevent  the  establishment  of  a  fistula. 

(2)  Chronic  Urinary  Abscesses. — These  abscesses  are  much  less  frequent 
than  the  preceding,  which  is  well  enough  explained  by  the  eminently 
irritating  action  exercised  by  the  urine  which  is  infiltrated  into  the  tissues. 
Of  these  abscesses,  some  occupy  the  perineum,  others  the  pendulous  portion 
of  the  penis.  Those  which  are  situated  in  the  perineum  present  themselves 
in  the  form  of  small  tumors,  rounded  or  slightly  elongated,  hard,  adherent 
to  the  urethra,  covered  by  normal  skin,  and  so  painless  that  they  usually 
•escape  the  attention  of  the  patient.  These  abscesses  are  susceptible  to 
resolution,  either  spontaneous,  or  in  consequence  of  rational  treatment. 
Almost  constantly  they  are  seen  to  pass  into  the  acute  state  under  the 
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influence  of  traumatism,  of  fatigue,  of  errors  of  regimen,  or,  again,  of  too 
rapid  dilatation  of  a  stricture.  The  treatment  consists  in  the  application 
to  the  perineum  of  emollient  cataplasms  and  of  resolvent  pomades,  and  in 
the  employment,  as  prudently  as  "possible,  of  bou.§ies  and  catheters. 

Abscesses  of  the  pendulous  portion  of  the  penis  are  sometimes  multiple, 
and  form  little  nodules  which  are  hard,  painless,  adherent  to  the  canal,  and 
covered  by  perfectly  healthy  and  movable  skin.  They  may  remain  a  long 
time,  stationary,  and  sometimes  even  terminate  by  resolution.  Much  oftener, 
they  are  seen  to  inflame,  soften,  and  finally  open  on  the  cutaneous  surface. 
One  might  believe,  in  such  a  case,  that  the  collection  was  a  simple  peri- 
urethral abscess,  were  it  not  for  the  persistence  of  the  cutaneous  opening  and 
for  the  presence  of  urine  in  the  liquid  which  escapes  from  it. 

Tumors  and  E'eoplasms  of  the  Urethra. — Cancer. — Primitive  cancer  of 
the  urethra  {epithelioma)  is  extremely  rare,  and  almost  always  the  organ  is 
invaded  secondarily.  This  will  be  referred  to  in  another  article,  in  connec- 
tion with  cancer  of  the  penis. 

Vegetations  or  Polypi. — I  have  already,  when  speaking  of  the  pathological 
anatomy  of  stricture,  said  something  about  the  carnosities  or  caruncles  which 
are  described  by  ancient  authors,  and  which,  though  rare,  may  be  met  with 
in  the  urethra  in  the  shape  of  little  vegetations  situated  behind  the  stricture. 
Are  these  true  polypi  of  the  urethra  ?  Thompson,  indeed,  reports  the  obser- 
vation of  a  urethra,  presenting  at  the  junction  of  the  prostatic  and  membranous 
portions  a  pedunculated  tumor,  nine  lines  long  and  three  or  four  broad ;  but 
Voillemier  expresses  some  doubts  as  to  the  true  nature  of  this  production, 
which  appear  all  the  more  well  founded,  since  Pro,  who  described  the  same 
specimen,  considered  the  supposed  polypus  a  simple  fold  of  the  mucous  mem- 
bi'ane.  There  are  sometimes  met  in  the  fossa  navicularis  pathological  pro- 
ducts which  present  a  structure  absolutely  analogous  to  that  of  the  vegeta- 
tions seen  on  the  surface  of  the  prepuce  and  of  the  glans.  They  are  slowly 
developed  in  the  interior  of  the  canal,  where  they  preserve  a  rather  elongated 
shape,  but  spread  as  soon  as  they  have  passed  outside  of  the  meatus. 

Their  treatment  is  simple.  It  consists  in  tearing  or  cutting  ofl'  the  little 
tumors. 


YiCES  OF  Conformation  of  the  Urethra. 

The  vices  of  conformation  of  the  urethra  present  numerous  varieties  which 
may  be  all  referred  to  a  small  number  of  well-defined  types,  which  we  shall 
examine  in  the  following  order  ;  congenital  strictures,  occlusions  oj  the  meatus 
and  of  the  urethra,  urinary  pouches,  hypospadia  and  epispadia. 

Congenital  Strictures. — Congenital  narrowing  of  the  meatus  is  often 
observed.  It  is  sometimes  so  pronounced  that  it  hardly  permits  the  intro- 
duction of  a  very  delicate  stylet,  and  causes  great  hindrance  to  micturition. 
It  frequently  accompanies  phimosis.  The  existence  of  congenital  strictures 
situated  at  other  points  of  the  urethra  does  not  appear  to  have  been  perfectly 
demonstrated.  An  observation  of  Phillips  and  another  of  Syme,  reproduced 
by  some  authors  as  cases  of  congenital  stricture,  refer  to  patients  aflected 
with  dysuria  from  their  infancy,  and  in  whom  nothing  authorizes  us  to 
admit  the  existence  of  such  a  stricture.  The  few  records  of  pathological 
anatomy  concerning  individuals  in  whom  have  been  discovered  membranous 
folds  of  the  mucous  membrane,  sorts  of  valvules  simulating  strictures,  are 
themselves  of  only  moderate  assistance  toward  the  elucidation  of  this  question. 
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The  best  means  of  remedying  congenital  atresia  of  the  meatus  consists  in 
enlargement  of  the  orifice,  practised  by  means  of  a  cutting  instrument,  and 
followed  by  the  introduction  for  several  days,  and  to  a  slight  depth,  of  a  large 
bougie,  in  order  to  force  the  lips  of  the  wound  to  cicatrize  separately. 
[Another  plan,  known  as  Weber's,  consists  in  dissecting  a  strip  of  skiiT  from 
around  the  orifice,  and  then  splitting  and  everting  the  mucous  membrane, 
which  is  finally  attached  to  the  skin  by  several  points  of  suture.] 

Occlusions  of  the  Urethra. — These  occlusions,  which  result  from  gluing 
together  of  the  two  corresponding  halves  of  the  penis,  may  occupy  any  point 
in  the  canal,  but  the  meatus  ui'inarius  is  their  seat  of  election.  Sometimes 
the  mucous  membrane  of  the  glans  is  seen  to  pass  in  front  of  the  meatus, 
without  anything  being  seen  at  this  point  which  could  indicate  the  existence 
of  an  orifice.  In  a  case  of  this  sort,  observed  by  Voillemier,  the  mucous 
membrane  was  so  delicate  that  it  protruded  at  every  etibrt  of  the  child 
to  urinate,  and  seemed  ready  to  burst.  Most  frequently  the  meatus  is  well 
formed,  and  ends  in  a  cul-de-sac  at  a  distance  of  a  few  millimetres.  We  have 
only  a  very  small  number  of  examples  of  occlusion  situated  at  other  points  of 
the  canal ;  I  will  cite  a  very  interesting  case  of  this  sort  reported  by  Gour- 
don,'  in  which  there  existed  a  double  occlusion,  one  at  the  level  of  the 
meatus,  the  other  in  the  neighborhood  of  the  neck. 

The  diagnosis  is  especially  easy  when  the  occlusion  is  in  the  meatus  or  in  the 
fossa  navicularis.  Deeper  occlusions  may  escape  the  first  examination,  but 
the  ineftectual  efforts  of  the  infant  to  urinate,  and  sounding  with  a  curved 
stylet  or  a  very  small  catheter,  will  usually  render  error  impossible. 

The  tre.atfnent  consists,  for  occlusions  of  the  meatus,  in  simple  puncture 
practised  with  a  bistoury  or  a  lancet.  For  deep  occlusions,  forced  catheter- 
ization has  usually  furnished  excellent  results,  this  depending  upon  the  fact 
that  in  general  the  occlusion  is  only  of  slight  extent. 

Com.plete  obliterations  of  the  urethra  are  the  result  of  fusion  of  its  walls,  and 
of  their  transformation  into  a  fibrous  cord.  This  vice  of  conformation, 
happily  quite  rare,  is  usually  complicated  with  other  anomalies  which  are 
beyond  the  resources  of  art,  such  as  imperforate  rectum,  or  communication  of 
that  organ  with  the  bladder. 

Congenital  Urinary  Pouches. — This  vice  of  conformation,  described  like- 
wise under  the  name  of  congenital  dilatation  of  the  urethra,  is  of  extreme 
rarity.  Gruyon,  in  his  thesis,^  reports  only  two  observations  of  it,  one  by 
Dr.  'Angers,  and  the  other  by  Hendriksz,  of  Amsterdam. 

The  first  case  (Fig.  1337)  was  that  of  a  child  of  three  years,  poorly  developed, 
which  had  beneath  the  penis  a  cutaneous  appendage,  thick,  irregular,  four  and  a  half 
centimetres  in  circumference,  and  formed  by  a  pouch  which,  in  the  empty  state,  was 
flattened  laterally  and  had  a  number  of  vertical  folds.  The  penis,  of  normal  size, 
presented  in  the  direction  of  its  length  a  very  marked  concavity  of  its  dorsal  aspect. 
The  meatus  urinarius  was  well  formed.  A  stylet  introduced  into  the  urethra,  fol- 
lowing the  upper  wall  of  this  canal,  passed  easily  into  the  bladder,  whilst  with  the 
same  instrument  curved  and  following  the  lower  wall,  quite  a  large  cavity  correspond- 
ing to  the  pouch  was  penetrated.  At  the  moment  of  micturition,  this  pouch  swelled 
up  little  by  little  and  acquired  the  dimensions  of  a  hen's  egg.  Its  walls  were  then 
smooth  and  transparent.  The  urine,  on  leaving  the  bladder,  first  filled  the  pouch  and 
then  escaped  normally  by  the  meatus.  When  micturition  was  ended,  the  pouch 
remained  full,  and  was  emptied  only  by  pressure. 

'  Journal  des  Connaissances  Mfidicales,  1834. 

'  Des  Vices  de  Conformation  de  I'Drethre,  Thfese  d'Agr^gation,  1863. 
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In  the  second  case,  seen  in  a  child  of  eight  years,  the  penis  presented  an  almost 
analogous  conformation.     The  tumor,  more  voluminous  than  in  the  preceding  case,  was 
prolonged  from  the  fossa  navicularis  to  the  arch  of  the  pubis  ;  its  capacity  was  great 
enough  to  contain' all  the  urine  of  one  micturition,  and  the   child  emptied  it  by  corn- 
Fig.  1337. 


Congenital  urinary  pouch,  Haccid,  and  distended  witli  urine  at  the  moment  of  micturition,    (After  Angers.) 


pressing  it  strongly  with  both  hands.  Exploration  with  a  stylet  made  it  possible  t» 
ascertain  the  normal  state  of  the  upper  wall  and  the  absence  of  the  lower  wall,  from 
the  fossa  navicularis  to  the  arch  of  the  pubis.  The  following  is  the  manner  in  which 
Hendriksz  proceeded  to  remedy  this  deformity.  The  tumor  was  included  between 
two  semi-elliptical  incisions,  the  skin  being  first  divided,  and  then  the  proper  mem- 
brane of  the  pouch,  constituted  by  the  distended  and  thinned  mucous  membrane  of 
the  urethra.  It  was  then  ascertained  that  this  mucous  membrane  formed  near  the 
anterior  and  posterior  extremities  of  the  sac,  two  valvular  folds,  which  the  surgeon 
incised  and  destroyed.  This  done,  and  a  sufficient  portion  of  the  walls  having  been 
-cut  away,  the  lips  of  the  mucous  membrane  and  those  of  the  cutaneous  wound  were 
united  separately,  the  first  by  means  of  points  of  interrupted  suture,  the  other  by  means 
of  the  glover's  suture ;  and  a  catheter  was  left  in. 

In  both  these  cases  there  was  not  a  dilatation  of  the  urethra,  but  a  vice 
of  .conformation  closely  allied  to  hypospadia,  having  the  same  pathogenesis, 
and  only  differing  from  it  iji  the  conservation  of  the  mucous  membrane  and 
■the  skin. 

The  following  deformities  are  likewise  worthy  of  being  mentioned  : — 

(1)  Abnormal  Opening  of  the  Meatus. — The  meatus  may  open  on  the  dorsal 
aspect,  or  at  the  side  of  the  glaus.  A  number  of  varieties  of  this  sort  have 
been  observed  by  Malgaigne,  and  Guillen  presented,  in  1843,  to  the  Academy 
of  Sciences,  a  subject  in  whom  the  meatus  urinarius  opened  at  the  extremity 
of  a  sort  of  pouch,  with  quite  thin  walls,  placed  at  the  right  side  of  the  glans. 
The  stream  of  urine  described  almost  a  right  angle  with  the  penis,  and 
divided  like  the  water  which  escapes  from  the  nozzle  of  a  watering-pot.  To 
correct  such  a  vice  of  conformation  it  suffices  to  create  a  new  meatus  at  the 
end  of  the  glans. 

(2)  Abnormal  Opening  of  the  Ureters  into  the  Urethra. — This  malformation  is 
always  accompanied  by  a  more  or  less  complete  absence  of  the  bladder. 
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(3)  Opening  of  the  Bectum  into  the  Urethra. — This  vice  of  conformation, 
which  is  always  complicated  by  an  obliteration  of  the  anus,  will  be  studied 
with  malformations  of  the  anus  and  of  the  rectum. 

(4)  Duplication  of  the  Urethra. — True  duplication  of  the  urethra,  that  is  to 
say,  division  by  bifurcation  or  partitioning  of  a  single  and  median  organ, 
does  not  appear  to  have  ever  bfeen  observed.  The  glans  may,  however,  have 
several  openings,  some  opening  into  the  urethra,  others  terminating  in  a 
cul-de-sac.  In  a  case  reported  by  Cruveilhier  there  was  on  the  dorsal  face  of 
the  penis  a  secondary  canal,  which  this  author  considered  to  represent  the 
ejaculatory  ducts.  Finally,  there  have  been  observed  cases  of  double  penis, 
joined  side  by  side  or  superimposed,  in  which  the  presence  of  two  urethras 
was  recognized  in  the  same  individual. 

Hypospadia. — Hypospadia  is  a  vice  of  conformation  characterized  by  fission 
or  absence  of  the  lower  wall  of  the  urethra,  in  such  a  manner  that  the  canal 
opens  on  the  lower  su  rface  of  the  penis  at  a  variable  distance  from  the  extremity 
of  the  glans.  This  vice  of  conformation  was  known  to  the  ancients.  Aristotle 
mentions  it ;  G-alen,  who  describes  it  clearly,  first  made  use  of  the  expres- 
sion "  hypospadia,"  and  Dionis  believed  it  to  be  due  to  an  imperforate  state 
of  the  glans,  followed  by  rupture  of  the  urethra.  Considered  until  the  end  of 
the  last  century  as  a  pathological  curiosit^^  but  better  described  as  to  its 
nature  and  its  varieties  by  the  authors  of  the  commencement  of  this  century, 
hypospadia  has  been  the  subject  of  a  certain  number  of  separate  therapeutic 
essays  by  some  surgeons,  such  as  Dupuytren,  Dieffenbach,  and  Begin.  But 
its  surgical  histor}^  hardly  dates  back  of  the  memoir  of  Professor  Bouisson, 
which  appeared  in  1861.  My  own  researches  upon  this  subject  were  first 
published  in  1874,  and  were  completed  in  1880. 

Etiology,  Pathogenesis. — -Hypospadia  is  quite  a  common  vice  of  conforma- 
tion, which  is  met  with  once  in  three  hundred  individuals  (Bouisson).  The 
causes  of  it  are  very  obscure.  There  are,  however,  quite  a  large  number  of 
facts  which  prove  in  an  incontestable  manner  the  heredity  of  hypospadia, 
and  the  existence  of  an  original  influence  which  appears  to  predispose  all  the 
members  of  a  family  to  this  vice  of  conformation.  Hypospadia  is  the  result 
of  an  arrest  of  development.  As  the  works  of  Coste  have  established,  the 
prostatic  and  membranous  portions  of  the  urethra  are  developed  at  the  expense 
of  the  internal  genital  organs,  in  consequence  of  a  gradual  coarctation  of  the 
vesical  cavity,  which  separates  the  openings  of  the  spermatic  ducts  from 
those  of  the  ureters.  The  balanic  and  penile  portions  are  formed  at  the  ex- 
pense of  the  external  genital  organs.  The  superior  external  genital  buds  of 
Coste,  situated  at  each  side  of  the  uro-genital  sinus  or  external  cloaca,  give 
rise  to  the  corpora  cavernosa.  These  two  eminences  approach  the  one  toward 
the  other,  above  the  upper  angle  of  the  sinus,  and  unite  by  their  upper  or. 
dorsal  aspect,  leaving  between  the  opposite  surfaces  a  groove  or  channel  with 
its  concavity  below.  At  this  epoch  there  is  no  distinct  sex.  The  uro-geni- 
tal sinus,  broad  posteriorly,  is  separated  from  the  anus  by  a  transverse  par- 
tition, while  in  front  it  is  continuous  with  the  inferior  groove  of  the  corpora 
cavernosa.  At  the  same  time  there  appear  below  the  future  corpora  cavernosa 
two  protuberant  spheroidal  bodies  (inferior  external  genital  buds),  presenting 
at  first  no  difference,  no  matter  what  may  be  the  sex  of  the  embryo  in  which 
they  are  observed,  and  destined  to  give  origin  to  the  scrotum  or  labia  majora. 
The  inferior  buds  increase  the  depth  of  the  uro-genital  sinus  at  its  middle 
part.  Further  back  opens  the  urethra,  reduced  to  its  membranous  and  pro- 
static portions,  whence  the  vulvar  appearance  presented  by  the  external  geni- 
tal organs  at  this  epoch  "of  their  development.  If  at  this  period  any  cause 
arrests  the  work  of  organization,  which  has  reached  the  point  of  the  closure 
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of  the  scrotal  pouch,  perineal  or  perineoscrotal  hypospadia  is  established. 
If  on  the  contrary,  the  work  of  organization  continuing,  the  arrest  of  develop- 
ment does  not  take  place  until  after  the  inferior  buds  have  united  in  the 
median  line,  it  is  in  the  re-entrant  peno-scrotal  angle  that  the  orifice  of  the 
urethra  opens,  and  peno-scrotal  hypospadia  results.  The  penile  portion  of 
the  urethra  results  from  the  fusion  in  the  median  line  of  the  two  lateral 
edges  of  the  groove  constituted  by  the  development  of  the  superior  external 
genital  buds.  The  absence  of' the  union  gives  rise  to  penile  or  balanic  hypo- 
spadia. 

Perineo-scrotal  hypospadia  is  usually  complicated  by  an  absence  of  the 
anterior  part  of  the  urethra.  Sometimes,  however,  even  when  posterior 
evolution  is  arrested,  anterior  evolution  may  be  effected.  Then  the  anterior 
canal  exists,  although  fusion  of  the  posterior  portion  of  the  urethra  may  not 
have  taken  place.  Sometimes,  finally,  fusion  of  the  urethra  anteriorly, 
instead  of  being  wanting  for  a  considerable  extent,  is  only  wanting  at  one 
point  in  the  continuity  of  the  urethra,  whence  arises  the  formation  of  a  sort 
of  congenital  fistula-  Hence  two  chief  forms,  of  hypospadia:  (1)  that  in 
which  the  urethra  is  absent  in  front  of  the  opening,  and  which  is  much  the 
more  common ;  (2)  that  very  rare  form  in  which  the  urethra  exists  in  front 
of  the  abnormal  opening. 

Pathological  Anatomy. — I  shall  admit,  with  the  majorit}-  of  authors,  three 
kinds  of  hypospadia,  which  I  shall  describe  successively  under  the  names  of 
balanic  or  glandular,  penile,  and  scrotal;  this  last  kind  comprises  two  varieties, 
for  which  I  have  proposed  the  denominations  of  penoscrotal  and  -perineoscro- 
tal hypospadia. 

(1)  Balanic  or  Glandidar  Hypospadia.— -'Yh\s,  is  the  form  in  which  the  open- 
ing of  the  urethra  is  situated  on  the  lower  surface  of  the  glans.  There  is  no 
frsenum.  The  canal,  arrested  at  the  base  of  the  glans,  is  continued  to  the 
extremity  of  the  latter  by  a  shallow  groove,  constituted  by  the  upper  wall  of 
the  fossa  navicularis.  The  opening,  often  masked  by  the  skin  of  the  penis, 
which  forms  at  this  point  a  sort  of  valve,  is  rounded  or  transverse,  and  some- 
times so  minute  that  it  can  only  with  diflSculty  be  traversed  by  the  most 
delicate  probe.  In  certain  cases,  in  front  of  the  hypospadia  opening,  there  is 
a  second  opening,  situated  at  the  extremity  of  the  glans  and  terminating  in  a 
cul-de-sac.     These  two  openings  communicated  in  a  case  reported  by  Jarjavay. 

The  shape  of  the  glans  is  modified  in  balanic  hypospadia.  This  organ  is 
flattened,  spread  out,  and  recurved  at  its  point.  The  thick  prepuce,  as  if 
gathered  back,  covers  only  the  dorsal  surface  of  the  glans,  in  the  manner  of 
the  prepuce  of  the  clitoris  ;  sometimes,  even,  it  is  altogether  wanting.  Oi'di- 
narily  there  is  a  slight  curvature  of  the  penis  at  its  anterior  part.  In  a  cer- 
tain number  of  cases  there  liave  been  observed,  as  very  rare  complications  of 
balanic  hj-pospadia,  the  follo\^'ing  malformations : — 

Torsion  of  the  penis  existed  to  a  high  degree  in  a  case  reported  by  Professor 
Verneuil.  The  dorsal  surface  of  the  penis  looked  towards  the  scrotum,  and 
its  urethral  surface  was  turned  forward  and  to  the  left.  The  urethra  had 
undergone  a  corresponding  deviation ;  it  was  carried  from  right  to  left,  and 
from  before  backwards,  twisted  in  a  spiral  round  the  lateral  surface  of  the 
left  corpus  cavernosum,  and  resumed  its  median  position  only  at  the  level 
of  the  root  of  the  scrotum.  An  almost  analogous  arrangement  existed  in  a 
patient  seen  by  Guerlain.  These  deviations  are  often  accompanied  by 
cryptorchidis7n,  or  by  absence  of  one  corpus  cavernosum. 

Balanic  hypospadia  may  also  exist  with  the  malformation  known  under 
the  name  of  webbed  penis,  which  consists  in  a  true  webbing  by  a  cutaneous 
fold,  interposed  between  the  lower  surface  of  the  penis  and  the  anterior  part 
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of  the  scrotum.  This  fold,  triangular  in  shape,  holds  the  penis  bound  back, 
and  offers  a  very  marked  hindrance  to  erection. 

Finally,  preputial  l^ypospadia  may  be  likewise  complicated  by  a  hijid  con- 
dition of  the  glans,  of  the  prepuce,  or  of  the  scrotum,  which  then  assumes  a 
vulviform  appearance. 

(2)  Penile  Hypospadia. — ^In  this  variety  of  hypospadia  the  abnormal  open- 
ing may  occupy  any  point  of  the  lower  surface  of  the  penis,  included  between 
the  peno-scrotal  angle  and  the  base  of  the  glans.  But  there  are  three  points 
in  which  it  is  situated  by  preference :  a  short  distance  from  the  base  of  the 
glans,  at  the  middle  part,  and  at  the  peno-scrotal  angle.  The  orifice,  some- 
times normal,  sometimes  very  narrow,  and  generally  of  oblong  shape,  with  its 
long  diameter  antero-posterior,  is  surrounded  by  a  muco-cutaneous  border 
which  is  ordinarily  very  thin.  It  is  important  to  properly  appreciate  the  dif- 
ferent conditions  of  the  urethra  in  front  of  the  hypospadic  opening.  In  the 
immense  majority  of  cases  the  canal  is  wanting  in  front  of  the  abnormal 
opening.     Sometimes  it  is  the  upper  wall  which  persists  alone  in  the  shape 
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Peno-scrotal  hypospadia. 

of  a  groove,  bordered  by  two  more  or  less  elevated,  erectile  lips — a  valuable 
arrangement  from  the  standpoint  of  treatment ;  sometimes  this  wall  is  itself 
absent  and  transformed  into  a  sort  of  short,  resistant  ridge,  stretched  between 
the  base  of  the  glans  and  the  hypospadic  opening.  The  penis  presents  at  ■ 
the  same  time  a  curvature  which  is  already  very  appreciable  in  the  state  of 
flaccidity,  but  especially  pronounced  during  erection,  and  which  does  not 
depend  alone  on  the  presence  of  the  ridge  which  I  have  just  described.  In 
such  a  case  the  malformation  of  the  urethra  is  complicated,  as  J.  L.  Petit 
and  Bouisson  have  shown,  by  an  arrest  of  development  of  the  fibrous  tissues 
which  enter  into  the  composition  of  the  cavernous  bodies,  and  by  a  contrac- 
tion of  these  tissues.  In  certain  very  rare  cases,  the  canal  is  in  part  pre- 
served in  front  of  the  opening,  and  one  or  other  of  the  following  arrange- 
ments is  observed:  (a)  The  meatus  appears  well  formed,  and  the  canal 
which  succeeds  it  ends  in  a  cul-de-sac  at  a  varying  depth ;  {b)  The  canal  is 
present  in  front  of  the  hypospadia,  and  ends  in  a  cul-de-sac  at  a  greater  or  less 
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distance  from  the  meatus ;  (c)  The  urethra  and  meatus  are  well  formed,  and 
there  is  a  simple  congenital  fistula  of  the  lower  wall  of  the  canal. 

(3)  Scrotal  and  Perineoscrotal  Hypospadia. — Arrest  of  development  begin- 
ning, in  this  case,  at  the  vpry  outset  of -the  evolution  of  the  external  genital 
organs,  the  resulting  deformity  is  much  more  extensive  and  much  more  com- 
plex. The  scrotum,  divided  in  the  median  line  by  a  more  or  less  deep  an- 
tero-posterior  cleft,  is  composed  of  two  distinct  pockets,  each  of  which  may 
contain  a  well-formed  testicle.  But  often  these  organs  remain  smaller  and 
softer  than  in  the  normal  state  ;  their  descent  through  the  inguinal  canal  is 
incomplete,  or  altogether  wanting ;  and  the  two  pockets,  remaining  empty, 
bear  an  almost  perfect  resemblance  to  the  labia  majora  of  a  woman. 

The  penis,  often  atrophied,  is  more  or   less   firmly  applied  against  the 

fissure  in  the  scrotum,  whence  arises  the 
necessity  of  elevating  the  organ,  in  order 
to  expose  and  examine  the  opening  in  the 
urethra.  The  penis  being  thus  elevated, 
it  is  seen  that  the  funnel-shaped  scrotal 
cleft  is  lined  with  a  thin,  rosy  membrane, 
mucous  in  appearance.  The  urethra  opens 
at  the  bottom  of  this  infundibulum,  and 
is  seen  there  in  the  shape  of  a  little  slit, 
elongated  vertically  and  edged  with  two 
muco-cutaneous  folds,  which  are  prolonged 
and  unite  behind,  circumscribing  a  more 
or  less  deep  depression  which  suggests  to  a 
certain  extent  the  entrance  of  the  vagina. 
These  folds,  which  simulate  the  labia 
minora,  approach  in  front,  constituting  by 
their  union  sometimes  a  little  groove, 
sometimes  a  muco-cutaneous  ridge  which 
occupies  the  middle  of  the  lower  surface 
of  the  penis,  and  end  on  each  side  of  the 
base  of  the  glans. 

Although  the  latter   is  generally  well 

developed,  sometimes  even  exuberant,  the 

penis  is  always,  especially  on  its  inferior 

surface,  much  shorter  than  in  the  normal 

state.      It    is,   moreover,   strongly   incur- 

_  vated   below,   as   if  elbowed   (Bouisson) ; 

is   sometimes   met  with   in   penile   hypos- 

in  peno-scrotal   and  perineo-scrotal   hypos- 


Perineo-scrotal  hypospadia. 

this   arrangement,   which 
padia,  and  which  is  constant 


padia,  IS  due,  not  only  to  the  existence  of  the  muco-cutaneous  ridge, 
which  extends  from  the  glans  to  the  hypospadic  opening,  and  which  repre- 
sents the  absent  urethra,  but  also  and  especially  to  the  arrest  of  development 
of  the  corpora  cavernosa  at  their  inferior  part.  At  this  point  the  fibrous 
envelope  of  the  corpora  cavernosa  is  found  to  be  thickened,  as  if  retracted, 
and  the  most  inferior  lacunae  considerably  reduced  in  volume ;  even  the  sep- 
tum of  the  corpora  cavernosa  seems  in  certain  cases  to  participate  in  the  con- 
traction, and  the  knowledge  of  this  fact,  due  to  Bouisson,  is  of  great  import- 
ance from  the  standpoint  of  therapeusis. 

In  cases  of  very  pronounced  malformation,  with  very  deep  infundibulum, 
and  with  atrophy  and  retraction  of  the  penis  which  is  firmly  applied  against 
the  two  halves  of  the  scrotum,  the  conformation  of  the  sexual  apparatus  pre- 
sents such  a  resemblance  to  that  of  the  feminine  type,  that  the  errors  which  have 
been  committed  in  regard  to  the  sex  of  the  individual  observed  are  explicable. 
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Functional  Disturbances. — The  functional  disturbances  to  which  the  existence 
of  hypospadia  gives  rise,  vary  according  to  the  degree  of  arrest  of  development, 
and  according  to  its  simplicity  or  complexity.  They  relate  to  micturition, 
copulation,  and  fecundation. 

Among  glandular  hypospadians,  without  too  pronounced  curvature  of  the 
penis,  all  these  functions  are  accomplished  almost  normally.  They  only  show 
a  greater  facility  to  contract  gonorrhcea.  In  penile  hypospadia,  micturition 
can  still  be  accomplished  quite  well,  if  the  patient  take  pains  to  lift  up  the 
penis  in  order  to  thoroughly  uncover  the  opening.  Coitus  itself  is  quite 
often  possible,  but  fecundation  is  doubtful.  In  the  scrotal  and  perineo-scrotal 
variety,  the  emission  of  urine  is  attended  by  very  pronounced  inconvenience 
resulting  from  the  abnormal  position  of  the  opening,  and  from  the  peculiar 
disposition  of  the  penis,  which  is  applied  against  the  scrotal  cleft.  The 
membranous  and  bulbous  portions  of  the  urethra  being  well  developed,  the 
urine  is  projected  with  force,  but  the  fluid  escapes  in  a  vicious  direction,  and 
the  stream,  breaking  against  thi  penis,  sprinkles  on  all  sides,  so  that  patients 
afflicted  with  perineo-scrotal  hj-pospadia  are  obliged  to  squat  down,  like 
women,  in  order  to  urinate,  on  pain  of  inundating  their  garments.  If  the 
urinary  functions,  simply  embarrassed,  are  after  all  performed  quite  easily,  it 
is  different  with  the  genital  functions,  which  are  completely  obstructed.  At 
the  moment  of  erection,  the  penis,  instead  of  straightening  itself  and  taking 
a  rectilinear  direction,  is  incurvated  at  its  lower  part,  in  such  a  way  that  the 
glans  is  carried  more  and  more  backwards,  and  is  hidden  in  the  fissure  of  the 
scrotum.  It  will  be  understood  that  in  such  conditions  copulation  is  absolutely 
impossible.  Ejaculation  takes  place,  but,  for  reasons  already  indicated  in 
connection  with  the  emission  of  urine,  remains  essentially  unfecundating. 

Diagnosis. — Hypospadia  is  generally  very  easy  to  recognize,  and  the  parts 
are  hardly  -  uncovered  before  the  diagnosis  is  made.  There  are,  however, 
certain  circumstances,  in  which  the  solution  of  the  problem  may  present 
some  difficulty.  Thus  it  has  been  possible  to  believe  there  was  present  a 
simple  imperforation  of  the  peiiis  in  certain  cases  of  penile  hypospadia,  with 
an  abnormal  opening  which  was  veiy  narrow  or  hard  to  discover.  But  it  is 
enough,  in  order  to  escape  such  an  error,  to  make  the  patient  urinate.  Con- 
genital hypospadia  might  also  be  confounded  with  a  splitting  of  the  penis 
happening  in  consequence  of  a  traumatism.  I  will  cite  in  this  connection 
the  case  reported  by  Chopart,  in  which  an  individual  split  his  urethra  grad- 
ually from  the  meatus  to  the  scrotum ;  and  I  have  myself  seen  a  case  of 
traumatic  fistula,  situated  on  the  lower  surface  of  the  penis,  which  simulated 
hypospadia.  But  the  external  appearance,  on  the  one  hand,  and  the  history, 
on  the  other,  make  it  possible  always  to  recognize  the  true  nature  of  the 
deformity. 

A  much  more  delicate  question,  raised  by  the  diagnostic  study  of  this  de- 
formity, is  that  which  treats  of  the  determination  of  sex  in  individuals  affected 
with  perineo-scrotal  hypospadia.  When  the  testicles  have  completed  their 
,  descent  through  the  inguinal  rings,  their  presence  in  the  folds  of  the  bifid 
scrotum  will  disperse  all  doubt.  But  it  is  quite  different  in  cases  in  which 
these  organs  have  not  descended  into  the  scrotum.  IsTot  only  does  their 
absence  cause  the  two  scrotal  halves  to  acquire  a  more  marked  resemblance 
to  the  labia  majora  of  a  woman,  but,  further,  it  impresses  the  whole  organism 
with  forms  and  characteristics  which  depart  widely  from  the  masculine  type. 
However,  all  mistake  in  this  connection  may  be  avoided  by  carefully  palpat- 
ing the  abdomen,  and  by  combining  rectal  exploration  and  sounding,  with 
the  object  of  determining  the  absence  of  the  uterus,  and  of  discovering  in  its 
place  the  prostate,  which  in  cases  of  perineal  hypospadia  is  neither  atrophied 
nor  deformed. 
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Hypospadia  once  recognized,  it  is  important  to  carefully  investigate  tHe 
conditions  which  may  influence  the  operative  indications:  presence  or  absence 
of  an  anterior  urethra;  degree  and  nature  of  the  incurvation;  presence  or 
absence  of  the  testicles ;  well-marked  atrophy  of  the  penis. 

Prognosis, — If  glandular  hypospadia  induces  in  the  great  majority  of  cases 
only  trifling  inconveniences,  the  existence  of  a  penile,  scrotal,  or  perineo- 
scrotal hypospadia,  places  the  individual  who  is  afflicted  with  this  vice  of  con- 
formation in  a  most  painful  physical  and  moral  situation,  which  gives  to  the 
variety  we  are  considering  an  altogether  peculiar  gravity ;  a  gravity,  how- 
ever, which  has  been  much  diminished  since  it  has  been  shown  that  perineo- 
scrotal hypospadia,  which  constitutes  the  most  advanced  degree  of  the  mal- 
formation, far  from  being  beyond  the  resources  of  art,  as  was  formerly 
believed,  is  amenable  to  surgical  relief,  and  that  individuals  who  are  afflicted 
with  it  may  have  restored,  at  the  same  time  with  symmetry  of  external  form, 
the  faculty  of  accomplishing  normally  their  genital  and  urinary  functions. 

Treatment. — A  certain  number  of  attempts  were  made  by  the  older  surgeons, 
with  the  object  of  forming  summarily  an  artificial  canal  in  the  substance 
of  the  glans  and  cavernous  bodies,  by  means  of  a  red  hot  iron  or  trocar. 
These  rude  and  barbarous  procedures  furnish  a  remedy  to  none  of  the  con- 
comitant malformations,  and  insure,  as  a  necessary  and  inevitable  consequence, 
stricture  of  the  new  canal,  and  finally  its  obliteration. 

Bouisson  first  dealt  practically  with  the  question  of  the  surgical  treatment 
of  hypospadia,  and  gave  this  question  a  considerable  impetus.  He  showed 
that  it  was  necessary,  before  thinking  of  making  a  new  canal  from  the 
hypospadia  opening  to  the  extremity  of  the  glans,  to  place  the  penis  in  a  con- 
dition to  accomplish  its  functions  by  effecting  the  disappearance  of  the 
incurvation  of  this  organ,  which  helps  to  make  the  emission  of  urine  and 
spermatic  fluid  troublesome,  and  obstructs  coitus  more  or  less  completely. 
For  this  he  advised,  first,  to  incise  the  ridge  which  represents  the  urethra 
transversely,  and,  as  this  operation  was  generally  insufficient  to  completely 
straighten  the  penis,  to  practise  at  a  later  time  subcutaneous  section  of  the 
fibrous  envelope,  and  of  the  septum  of  the  corpora  cavernosa.  In  regard  to 
the  formation  of  a  new  canal,  Professor  Bouisson  comprehended  perfectly 
that,  in  cases  in  which  the  urethra  was  wanting  over  a  considerable  extent  of 
the  lower  surface  of  the  penis,  it  was  necessary  to  have  recourse  to  urethro- 
plasty, that  is  to  say,  to  borrowing  tegumentary  flaps  from  the  neighboring 
parts ;  he  further  insisted  on  the  necessity  of  finding  flaps  which  could  be 
reversed  in  such  a  manner  as  to  present  their  epidermic  surface  to  the  cavity 
of  the  new  canal,  in  order  to  prevent  its  consecutive  contraction. 

I  shall  not  dwell  on  the  operative  procedure  adopted  by  Bouisson,  and 
followed  by  failure  in  the  single  case  in  which  it  was  put  into  practice,  and 
I  shall  only  mention  that  of  Moutet,  which  appears  to  me  to  complicate  the 
preceding  one  without  adding  to  its  chances  of  success.  The  operation 
practised  in  1874,  by  TheOphile  Anger,  on  a  young  man  of  sixteen  years, 
affected  with  penile  or  peno-scrotal  hypospadia,  effected,  on  the  contrary,  a 
complete  cure.  I  shall  not  repeat  here  the  objections  which  may  be  urged 
against  the  procedure  adopted  by  this  surgeon,  a  procedure  which  was 
absolutely  identical  with  that  which,  as  early  as  1869,  Professor  Thiersch,  of 
Leipsic,  had  described  and  practised  in  a  case  of  epispadia,  contenting  mj'self 
with  referring  my  readers  to  the  first  of  the  two  papers  which  I  have  pub- 
lished upon  this  subject.! 

I  have  now  reached  the  method  which  is  personal  to  myself,  and  which, 
applied  to  the  treatment  of  hypospadia,  even  when  most  complicated,  always 

•  Archives  Gfin^rales  de  Mfideoine,  Mai  et  Juin,  1874. 


VICES   OF   CONrORMATION   OF   THE   URETHRA. 


493 


succeeds,  provided  that  time  and  patience  be  given  to  it.  This  method  has 
foi*  its  principle  to  proceed  with  the  reparation  in  successive  stages,  which 
may  be  divided  in  the  following  manner:  (1)  Straightening  the  penis; 
(2)  Creation  of  a  new  urethral  canal  from  the  extremity  pf  the  glans  to  the 
neighborhood  of  the  hypospadic  opening,  which  should  be  left  untouched  to 
give  exit  to  the  urine  until  the  time  of  the  definitive  formation  of  the  new 
canal ;    (3)  Junction  of  the  two  portions  of  the  urethral  canal. 

First  stage :  Straightening  the  Penis. — I  have  already  indicated  the  man- 
ner in  which  Bouisson  advised  to  proceed  with  this  straightening,  and  I 
have  no  objection  to  ofler  to  the  method  of  this  surgeon,  if  it  be  not  to  the 
blind   manner    in    which   the 

section   is    made,    and    conse-  ^ie-  1341.  Fig.  1342. 

quently  the  impossibility  of 
knowing  exactly  what  has  been 
done.  It  has  therefore  ap- 
peared to  me  more  simple,  and 
at  the  same  time  more  sure,  to 
incise  transversely  and  by  an 
open  wound  the  ridge  which 
unites  the  glans  to  the  hypos- 
padic opening,  and  to  carry 
this  incision  as  deeply  as  is 
necessary  to  obtain  complete 
straightening  of  the  penis.  (Fig. 
1342.)  I  have,  further,  con- 
vinced myself  by  experience 
that  a  very  considerable  thick- 
ness of  the  corpora  cavernosa 
may  be  incised  with  impunity, 
and  in  one  case  in  particular, 
one  of  the  gravest  on  which  I 
have  had  to  operate,  in  a  young  man  twenty  years  old  whose  penis  was 
reduced  to  vei-y  small  proportions  by  reason  of  an  extremely  pronounced 
curvature,  I  had  to  penetrate  very  deep  into  the  substance  of  the  corpora 
cavernosa,  in  order  to  restore  to  the  penis  sufiicient  length  and  straightness. 

This  preliminary  operation  may  in  some  cases  be  omitted,  if  the  curvature 
of  the  penis  be  absent  or  very  slightly  marked,  and  I  will  cite  in  this  connec- 
tion the  case  of  an  individual  aged  twenty-five  years,  affected  with  perineo- 
scrotal hypospadia  with  quite  pronounced  incurvation  of  the  penis,  who  had 
himself  fulfilled  this  indication  by  releasing  his  penis  from  its  inferior  attach- 
ments by  successive  sections. 

One  ought,  before  passing  to  the  second  stage,  that  is  to  say,  before  think- 
ing of  making  a  new  urethra,  to  wait  a  sufiicifent  time  to  be  assured  that  no 
secondary  contraction  will  occur  which  may  restore  the  incurvation  of  the 
penis.  By  fixing  this  time  at  six  or  eight  months,  such  an  accident  will  I 
think  surely  be  avoided. 

Second  stage :  Formation  of  a  new  Canal  from-  the  Meatus  to  the  Neighbor- 
hood of  the  Hypospadic  Opening. — The  reconstruction  of  the  meatus  should 
first  fix  the  attention  of  the  surgeon.  In  none  of  the  previous  methods  of 
procedure  was  much  attention  paid  to  this  special  point.  In  the  patient  of 
Th^ophile  Anger,  the  only  one  who  recovered  from  his  infirmity,  the  opening 
of  the  new  urethra  was  situated  below  the  glans,  and  formed  a  simple 
cutaneous  prominence.  Such  an  imperfection  has,  in  my  opinion,  much 
more  importance  than  would  at  first  thought  be  believed.  Apart  from  the 
want  of  external  symmetry,  the  absence  of  a  meatus  hollowed  out  of  the 
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thickness  of  the  glans  causes  real  inconvenience,  especially  in  regard  to 
ejaculation.  The  new  urethra,  devoid  of  erectile  tissue  in  all  its  penile 
portion  and  ha,ving  very  slightly  resistant  walls,  cannot  do  its  share  in  the 
discharge  of  the  samen,  which  escapes  by  an  opening  likewise  flaccid,  and 
situated  moreover  underneath  the  glans.  In  these  conditions,  projection  of 
the  semen  must  be  almost  wanting,  or  at  least  must  take  place  in  a  vicious 
•direction,  and  consequently  the  chances  of  fecundation  must  be  very  limited. 
On  the  contrary,  if  there  is  at  the  extremity  of  the  penis  a  portion  of  the 
canal  hollowed  out  of  the  substance  of  the  glans,  the  spermatic  fluid,  travers- 
ing on  its  issue  an  oriflce  with  walls  rendered  rigid  and  resistant  by  erection, 
will  be  projected  further  and  in  a  suitable  direction. 

This  restoration  of  the  meatus  may  be  practised  at  the  same  time  as  the 
operation  designed  to  straighten  the  penis,  as  is  shown  in  Fig.  1342.  This 
mode  of  procedure,  which  may  shorten  the  whole  duration  of  the  treatment, 
has  the  further  advantage  of  furnishing  a  sort  of  starting  point  for  the  new 
canal,  and  of  supplying  a  support  to  the  catheter  around  which  the  canal 
should  be  moulded.  The  following  is  the  way  in  which  the  operation  is 
executed  (Fig.  3343).     A  commencement  is  made  by  vivifying  at  their  lower 

Fig.  1343. 


Fig.  1344. 


Restoration  of  tlie  urinary  meatus, 

parts,  the  two  lips  hh'  of  the  depression  which  represents  the  meatus,  and 
by  placing  between  these  two  lips  a  small  catheter  tip,  over  which  the  vivified 
parts  are  united  by  one  or  two  points  of  suture.  If  the  depression  be  too 
shallow  to  permit  the  formation  of  a  large  enough  meatus,  two  small  lateral 
incisions  aa',  or  a  median  incision  a,  made  in  the  substance  of  the  glans,  will 
make  it  possible  to  introduce  the  tip  of  a  catheter  of  proper  size  and  to  apply 
the  suture  below  it. 

In  regard  to  the  formation  of  a  new  canal,  the  following  is  the  method  of 
procedure  which  I  have  devised :  The  penis  being 
held  up  (Fig.  1344").  there  is  made  on  its  lower  surface, 
on  each  side  of  the  median  line  and  some  milli- 
metres outside  of  this  line,  a  longitudinal  incision 
a6,  a'h'.,  extending  from  the  base  of  the  glans  to 
within  one  centimetre,  or  even  half  a  centimetre, 
of  the  hypospadic  opening.  When  this  is  done, 
the  internal  lip  of  the  incision  is  to  be  slightly 
dissected  up,  so  as  to  be  inclined  inward  over  the 
catheter,  but  without  attempting  to  cover  it 
entirely.  On  the  other  hand,  the  external  lip  of 
each  incision  is  to  be  dissected  freely,  so  as  to  draw 
toward  the  median  line  the  skin  of  the  lateral  parts 
of  the  penis.  The  cutaneous  surface  of  the  inner 
flaps  is  thus  turned  toward  the  cavity  of  the  canal, 
whilst  their  raw  surface  is  turned  toward  the  out- 
side and  covered  by  the  raw  surface  of  the  two 
external  flaps.  In  this  way  the  catheter  is  in 
reality  not  wholly  covered  by  a  cutaneous  surface, 
Tormation  of  the  new  canal.        tiut  I  havc  been  able  to  conviuce  myself  that  no 
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inconvenience  to  the  new  canal  results  from  this ;  in  fact,  the  cicatricial  sur- 
face is  almost  linear,  and  it  suffices,  to  avoid  ulterior  contraction,  that  half  the 
canal  should  have  a  cutaneous  surface. 

Ifothing  is  now  left  but  to  unite  in  the  median  line  the  flaps  thus  dis- 
placed ;  and  this  is  easily  done  by  means  of  the  quilled  suture,  which  I 
apply  in  the  following  manner,  in  order  to  make  it  as  efficacious  as  possible. 
I  employ  very  line  silver  wire,  and  each  point  of  suture,  at  a  distance  of 
about  half  a  centimetre,  is  made  of  a  single  wire,  and  not  double  as  in  the 
ordinary  quilled  suture.  The  ends  of  each  wire  are  passed  at  suitable  dis- 
tances through  holes  made  in  small  leaden  tubes,  and,  when  the  constriction 
is  deemed  sufficient,  the  wires  are  fastened  with  perforated  shot.  The  tracks 
of  these  single  wires  are  almost  imperceptible,  and  they  do  not  make,  like  the 
ordinary  quilled  suture  with  double  thi'eads,  large  openings  at  the  point  of 
entrance  and  exit.     If  the  surfaces  approximated  by  this  suture  leave  a  slight 


Fig.  1345. 


Fig.  1346. 


Section  showiDg  arrangement  of  deep  (a) 
and  superficial  (&)  sutures. 


separation  externally,  union  may  be  completed 
by  a  few  points  of  interrupted  suture,  super- 
ficially placed.     (Figs.  1345  and  1346.) 

Thanks  to  this  method  of  suture,  which 
insures  perfectly  exact  contact,  and  which  is 
solid  enough  to  resist  erection,  the  formation 
of  the  new  canal  is  much  more  easy;  and  may 
succeed  at  the  first  attempt  through  its  entire 
extent.  This  fortunate  result  has  been  obtained 
in  several  of  those  on  whom  I  have  operated. 
In  any  case,  if  there  remain  some  points  where 
union  has  failed,  it  is  easy  to  remedy  this  by 
one  or  more  supplementary  operations. 
TTiird  stage:  Junction  of  the  two  Portions  of  the  Canal. — When  it  is  well 
assured  that  the  new  canal  presents  no  tendency  to  contraction,  and  that  it 
is  in  an  altogether  satisfactory  condition,  it  remains  to  join  the  two  portions 
of  the  urethra  by  obliteration  of  the  hypospadic  fistula.  The  circumference 
of  the  abnormal  opening  having  been  freely  vivified  for  an  extent  of  nearl}' 
a  centimetre,  and  a  catheter  having  afterwards  been  introduced  by  the  new 
canal  into  the  bladder,  the  same  method  of  suture  as  in  the  preceding  stage 
is  applied,  that  is  to  say,  the  quilled  suture  with  single  silver  wires,  passing 
through  two  leaden  tubes  pierced  with  holes,  and  fastened  at  each  side  with 
perforated  shot. 

A  very  interesting  and  truly  difficult  question  in  the  execution  of  the  third 
stage  concerns  the  method  of  evacuating  the  urine.  I  have  always  done 
very  well  by  the  employment  of  a  retained  catheter,  left  constantly  open,  so 
that  the  urine  may  escape  drop  by  drop  as  soon  as  it  reaches  the  bladder. 


Modified  qnill  suture 
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At  the  end  of  two  or  three  days  I  remove  the  catheter  and  permit  the  patients 
to  micturate  without  assistance,  placing  themselves  on. their  hands  and  knees 
so  as  to  facilitate  as  much  as  possible  the  flow  of  urine. 

The  final  result  of  the  operations  which  I  have  just  described  is  as  satis- 
factory as  possible.  . 
As  regards  external  shape,  it  is,  so  to  speak,  impossible  to  suspect  the  previous 

existence  of  so  considerable  a  deformity, 
and  in  some  of  my  patients  it  is  hard  to 
find  the  trace  of  the  operations  which  they 
have  undergone.  From  the  functional 
standpoint,  the  results  are  not  less  remark- 
able. The  voiding  of  urine,  having  be- 
come normal,  takes  place  with  the  greatest 
facility,  by  a  large  and  strong  stream. 
The  only  trouble  complained  of  by  those 
operated  upon  consists  in  the  lingering  of 
a  few  drops  of  urine  in  the  newly  made 
portion  of  the  canal ;  but  it  suffices,  in 
order  to  cause  its  expulsion,  to  make  with 
the  fingers,  after  each  micturition,  light 
pressure  from  behind  forwards  along  the 
track  of  the  urethra.  Erection,  which  be- 
fore the  operation  had  no  eflEect  but  to  bend 
the  penis  and  carry  the  end  of  the  glans 
backwards,  has  become  almost  completely 
rectilinear,  and  easily  permits  the  accom- 
plishment of  coitus.  Ejaculation  is  effected 
in  almost  the  same  conditions  as  the  emis- 
sion of  urine,  so  well  that  two  of  those  on 
whom  I  have  operated  have  married,  and 
have  been  able  to  fulfil  their  marital  duties 
satisfactorily,  having  become  fathers  shortly 
after  entering  wedlock. 


Definitive  result  of  operation  for  hypospadia ; 
compare  "witii  Fig.  1342, 


Epispadia. — Epispadia  is  a  vice  of  conformation  characterized  bj'  a  more 
or  less  extensive  division  of  the  upper  wall  of  the  urethra,  accompanied  or 
not  by  ectopion  of  this  canal.  The  term  epispadia  was  introduced  into 
science  by  Chaussier  and  Dumeril. 

Etiology  and  Pathogenesis. — The, etiology  of  epispadia  is  as  obscure  as  that 
of  other  vices  of  conformation  of  the  urethra;  and  heredity  is  the  only  cause 
to  which  may  be  conceded  an  incontestable  influence  in  its  development. 
Various  opinions  have  been  expressed  by  authors  in  regard  to  the  pathogenesis 
of  this  malformation.  According  to  Eichet  and  A.  Richard,  epispadia  is 
the  consequence  of  an  arrest  of  development  which  prevents  the  corpora 
cavernosa  from  uniting  in  the  median  line  ;  that  is,  a  fissure  of  the  corpora 
cavernosa.  This  view  was  combated  by  Dolbeau  with  arguments  based  on 
clinical  observation  and  on  the  results  furnished  by  two  autopsies.  This 
author  begins  by  separating  glandular  epispadia,  or  simple  superior  urethral 
fissure,  from  complete  or  incomplete  penile  epispadia,  which  is  always  accom- 
panied by  ectopion  of  the  urethra. 

Arrest  of  development  suflices  to  explain  the  pathogenesis  of  glandular 
epispadia.  The  glans,  which  is  of  late  formation,  is  constituted  by  the  re- 
flection upwards  and  backwards  of  the  two  vascular  fasciculi  which  form 
the  spongy  portion  of  the  urethra ;  and  it  suffices  that  these  two  fasciculi 
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should  remain  separated,  in  order  that  the  urethra  should  remain  open  on  its 
upper  surface,  and  that  epispadia  of  the  glans  should  result. 

For  cases  in  which  the  fissure  extends  beyond  the  limits  of  this  organ,  the 
following  is  the  explanation  proposed  by  Dolbeau  : — 

Let  us  admit,  he  says  in  substance,  that  the  corpora  cavernosa,  or  rather  the  superior 
external  genital  nodules  of  Coste,  instead  of  uniting  above,  unite  below  so  as  to  inter- 
cept between  them  a  groove  which  is  exceptionally  superposed  upon  the  corpora 
cavernosa  instead  of  being  subjacent  to  them ;  if  the  borders  of  this  groove  unite  in  the 
median  line,  the  canal  will  be  formed,  but  upon  the  back  of  the  penis.  If,  on  the  con, 
trary,  union  fails  to  take  place,  the  subject  will  be  afflicted  with  penile  epispadia  com, 
plicated  with  inversion  of  the  urethra. 

According  to  Trelat,  the  malformation  depends  upon  retardation  of  the 
evolution  of  the  external  genital  nodules,  which  would  not  exactly  coincide 
with  that  of  the  internal  genital  organs.  The  urethra,  gradually  withdraw- 
ing from  the  anus,  would  soon  be  between  and  above  the  two  external  genital 
nodules,  which  thereafter  could  only  unite  below. 

I  shall  describe  only  three  varieties  or  degrees  of  epispadia :  glandular 
epispadia,  in  which  the  division  remains  limited  to  the  glans ;  spongio- 
glandular  epispadia,  in  which  it  involves  a  variable  extent  of  the  spongy 
portion ;  and,  finally,  eoiniolete  epispadia,  in  which  it  extends  to  the  whole 
spongy  portion  from  the  extremity  of  the  glans  to  the  pubes. 

(1)  Glandular  Epispadia. — In  this  very  rare  variety  of  the  vice  of  con- 
formation which  we  are  studying,  the  superior  or  dorsal  surface  of  the  glans 
is  divided  for  the  greater  part  of  its  length.  Here  there  is  seen  a  median 
groove,  broad  and  deep,  which  represents  the  inferior  wall  of  the  glandular 
part  of  the  urethra,  and  is  continuous  posteriorly,  by  a  sort  of  infundibulum, 
with  the  spongy  portion  of  this  canal.  There  is  in  the  median  line  a  pretty 
deep  antero-posterior  furrow ;  on  each  side  of  this  furrow  a  little  crest,  formed 
by  the  doubled  mucous  membrane  of  the  spongy  tissue  ;  outside  of  this  crest 
a  more  or  less  marked  furrow  ;  and,  still  further  outside,  the  two  halves  of 
the  glans.  Upon  the  prolongation  of  the  median  furrow  is  the  frsenum,  the 
insertion  of  which  is  found  much  further  in  front  than  in  the  normal  state. 
The  penis  is  short,  voluminous,  and,  as  it  were,  spread  out.  Further,  it 
is  necessary  in  order  to  observe  the  condition  of  the  glans  well,  to  hold  the 
parts  asunder  with  the  fingers.  In  the  state  of  repose,  the  furrows  are  effaced 
by  the  approximation  of  their  edges,  and  appear  only  in  the  form  of  three 
lines,  at  the  bottom  of  a  scooped-out  portion  of  the  glans. 

(2)  Spongio-glandular  Epispadia. — The  division  occupies  the  whole  glans 
and  a  more  or  less  extensive  portion  of  the  spongy  region.  The  groove  thus 
formed,  contracted  at  the  position  of  the  meatus,  but  spread  out  toward  the 
fossa  navicularis,  is  continuous  by  a  sort  of  infundibulum  with  the  remaining 
portion  of  the  urethra,  which  is  found  with  its  normal  characteristics.  The 
mucous  membrane  which  covers  this  groove  is  insensibly  blended  with  the 
skin  of  the  lateral  parts  of  the  penis,  and  in  it  are  seen  the  orifices  of  a 
number  of  urethral  lucunse.  The  penis  is  short  and  voluminous.  The 
corpora  cavernosa  are  completely  united,  and  do  not  show  any  trace  of  the 
urethra  on  their  lower  surface. 

(3)  Complete  Epispadia. — In  this  the  penis  exhibits  a  most  pronounced 
malformation.  It  is  short,  recurved,  and  drawn  upwards  and  backwards,  so 
that  its  upper  surface  is  found  in  contact  with  the  abdominal  wall,  whilst 
the  lower  one  looks  directly  forwards  and  even  a  little  upwards.  There  is 
almost  always  some  twisting  of  the  organ.  The  prepuce  is  triangular,  thick, 
and  exuberant,  although  reduced  to  its  lower  half.  It  is  necessary,  in  order 
to  examine  the  upper  surface,  to  depress  the  penis  strongly.     Then  there  is 
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seen  (Fig.  1348)  a  more  or  less  deep  groove,  which  begins  at 
and  ends  deep  under  the  pubic  arch. 


Fig.  1348. 


Complete  epispadia. 


the  glans, 
At  this  point  there  is  a  sort  of 
infundibulum,  formed  above  by 
the  skin  of  the  abdominal  wall, 
which  passes  under  the  pubis 
assuming  little  by  little  the  appear- 
ance of  a  mucous  membrane,  and 
below    by    the    urethral    groove. 

N_  .  •'^^^^^^^;::^^  /  This  infundibulum   leads  to  the 

^=^^^W^         >/  ^         orifice  by  which  the  urine  escapes, 

""■"  limited   below    by   the    most    re- 

tracted portion  of  the  urethral 
groove,  and  above  by  a  muco- 
cutaneous fold,  in  the  shape  of  a 
crescent  with  its  concavity  down- 
wards, and  continuous  by  its  extre- 
mities with  the  skin  which  covers 
the  lateral  parts  of  the  penis,  and 
the  mucous  lining  of  the  mem- 
branous portion  of  the  urethra. 
The  appearance  of  the  groove 
varies  at  different  points.  At  the 
level  of  the  glans,  vestiges  of  the 
fossa  navicularis  are  found,  a  sort 
of  fusiform  depression  with  three 
longitudinal  ridges,  one  of  which 
is  median  and  the  other  two  lateral, 
separated  by  two  folds  of  the  mu- 
cous membrane.  Approaching  the  bladder  the  mucous  membrane  assumes  a 
deeper  color;  it  presents  a  number  of  lacuna  of  Morgagni,  and  is  insensibly 
blended  with  the  skin  which  covers  the  penis.  The  well-formed  corpora 
cavernosa  are  united  in  the  median  line,  especially  at  their  lower  surface. 
They  are  sometimes  separated  at  their  upper  surface,  and  are  often  atrophied. 
In  a  specimen  which  Dolbeau  had  the  opportunity  to  dissect  and  inject,  he 
found  an  arrest  of  development  of  the  spongio-vascular  portions  of  the 
urethra,  of  which  only  traces  remained.  The  rest  of  the  canal  was  normally 
formed. 

Functional  Disturbances. — When  epispadia  is  incomplete,  the  functions 
are  usually  little  disturbed.  Even  complete  epispadia  is  not  necessarily 
accompanied  by  a  continuous  and  involuntary  escape  of  urine.  Some 
patients  can  hold  it,  but  they  have  an  imperfect  stream,  divided  or  scattering, 
which  soils  their  clothing  and  wets  the  neighboring  parts.  An  epispadian 
seen  by  Chopart,  was  obliged  to  urinate  squatting,  and  the  liquid  escaped  in 
a  stream  of  parabolic  curve.  But  usually  there  is  more  or  less  complete  in- 
continence of  urine,  the  true  cause  of  which  is  not  yet  perfectly  understood. 
When  the  penis  is  drawn  away  from  the  abdominal  wall,  the  urine,  instead- 
of  dribbling  out,  escapes  by  a  stream,  which  seems  to  indicate  a  certain 
accumulation  of  this  liquid  in  the  bladder.  In  some  patients  incontinence 
ceases  as  soon  as  they  assume  a  horizontal  position.  It  is  a  curious  fact  that 
this  incontinence  tends  to  disappear  under  the  influence  of  an  autoplastic 
operation  upon  the  penis,  even  at  some  distance  from  the  bladder.  Dolbeau 
explains  this  fact  by  asserting  that  the  presence  of  a  retained  catheter  restores 
to  the  distended  and  sluggish  bladder  its  normal  dimensions  and  its  con- 
tractility. In  this  way  the  patient  recovers  both  the  sensation  of  the  need 
to  urinate,  and  the  power  to  void  his  urine  voluntarily.     It  seems  to  me  that 
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there  is  here  rather  a  reflex  action  afi'ecting  the  sphincter  of  the  bladder, 
which  is  reinforced  by  the  construction  of  the  new  canal.  In  regard  to  the 
genital  functions,  erections  occur,  although  feeble  ones,  even  in  complete 
epispadia ;  but  the  shape  of  the  penis  renders  copulation  imperfect,  and 
fecundation  impossible. 

■  Complications. — Exstrophy  of  the  bladder,  which  quite  often  accompanies 
complete  epispadia,  has  been  erroneously  considered  as  an  extreme  degree  of 
this  malformation.  But  they  are  in  reality  two  perfectly  distinct  vices  of 
conformation,  following,  the  one  an  arrest  of  development  of  the  external, 
and  the  other  an  arrest  of  development  of  the  internal  genital  organs. 
ISTevertheless,  exstrophy  of  the  bladder  has  an  obvious '  influence  upon 
fissure  of  the  whole  length  of  the  upper  wall  of  the  urethra.  Sejyaration 
of  the  pubic  bones  is  quite  a  frequent  complication  of  the  vice  of  conforma- 
tion which  we  are  studying,  and  it  is  easy  to  recognize  it  in  the  living  by 
means  of  simple  palpation.  This  condition,  which  may  be  accompanied  by 
atrophy'  of  the  two  bones,  reduces  the  patient  to  a  very  lamentable  condition, 
because  it  enlarges  the  epispadia  opening,  and  prevents  the  formation  of  the 
sphincter.  From  this  there  usually  results  complete  and  incurable  incon- 
tinence. Separation  of  the  pubic  bones  is  sometimes  accompanied  by  hernia 
of  a  portion  of  the  bladder  through  the  epispadic  opening,  without  true 
exstrophy  of  this  organ.  Then  there  is  seen,  at  the  level  of  the  pubic  region, 
a  tumor,  the  size  of  a  nut  or  small  apple,  soft,  livid,  made  up  of  mucous  mem- 
brane, covered  with  thinned  skin,  and  reducible  by  pressure.  Finally,  let  me 
mention,  to  conclude  what  refers  to  the  complications  of  epispadia,  atrophy  of 
one  of  the  testicles,  and  cryptorchidism. 

Treatment. — The  appliances  devised  for  the  purpose  of  remedying  without 
operation  the  only  truly  serious  disturbance  produced  by  the  existence  of 
epispadia — incontinence  of  urine — accomplish  only  in  a  very  imperfect 
manner  the  capital  indication  of  collecting  the  urine  as  fast  as  it  escapes 
from  the  epispadic  opening.  Surgical  interference,  on  the  contrary,  has 
succeeded  in  these  latter  times,  not  only  in  delivering  the  unfortunate 
epispadian  from  a  disgusting  infirmity,  but  also  in  restoring  to  him  an  ex- 
ternal shape  of  almost  perfect  symmetry. 

Diefienbach  first  attempted,  in  1837 — without  success,  however — to  cure 
epispadia  by  an  operation,  and  Blandin  made,  some  years  afterwards,  a  new 
attempt  which  was  no  more  fortunate.  The  operative  procedure  devised  by 
If^laton  in  1852,  afterwards  adopted  and  slightly  modified  by  Dolbeau, 
although  less  imperfect  than  the  preceding,  furnished  only  incomplete  results. 
The  new  canal,  formed  of  exclusively  cutaneous  flaps,  was  of  exaggerated 
dimensions,  and  only  rudely  suggested  the  normal  urethra.  Professor 
Thiersch,  of  Leipsie,  effected  considerable  progress  by  formulating  as  a 
principle,  as  I  myself  had  done  for  the  treatment  of  hypospadia,  to  proceed 
to  the  repair  of  epispadia  in  a  series  of  successive  stages.  I  shall  not  dwell, 
however,  on  the  method  of  this  sui'geon,  by  which  I  have  been  guided  up 
to  a  certain  point,  as  well  as  by  that  which  I  have  myself  devised  for  the 
treatment  of  hypospadia. 

The  following  is  the  procedure  which  I  advise  for  the  surgical  treat- 
ment of  epispadia;  it  may  be  divided  into  three  stages,  comprising:  (1) 
Straightening  the  penis.  (2)  Formation  of  a  new  canal  from  the  extremity 
of  the  glans  to  the  neighborhood  of  the  epispadic  opening,  which  should  be 
let  alone  as  long  as  the  new  canal  is  not  wholly  formed.  (3)  Finally,  junction 
of  the  two  portions  of  the  canal. 

First  stage :  Straightening  the  Penis. — It  is  sometimes  hard  to  obtain 
perfect  lengthening  and  straightening  of  the  penis,  because  of  the  consider- 
able atrophy  of  the  corpora  cavernosa  at  their  upper  part.     I  attempt,  as  far 


500 


INJURIES   AND   DISEASES   OF   THE   URETHRA. 


as  possible,  to  fulfil  this  first  indication  by  means  of  single  or  multiple 
incisions,  penetrating  more  or  less  deeply  into  the  corpora  cavernosa  in  the 
neighborhood  of  the  pubis.  I  have  been  able  to  ascertain,  in  a  number  of 
those  on  whom  I  have  operated,  that  this  straightening  of  the  penis,  even 
when  it  was  at  first  incomplete,  was  completed  afterwards  in  consequence  of 
the  development  of  the  genital  organ. 

Second  stage :  Formation  of  the  new  Canal  from  the  Extremity  of  the  Glans 
to  the  Neighborhood  of  the  Epispadia  Opening. — In  place  of  making  use,  as  in 
the  operation  of  Thiersch,  of  cutaneous  fiaps  taken  from  the  upper  and  lateral 
parts  of  the  penis,  I  have  endeavored  to  form  a  canal  sensibly  approaching 
the  normal  conditions,  by  dispensing  with  any  kind  of  flaps,  and  by  forming- 
this  canal  almost  exclusively  at  the  expense  of  the  corpus  spongiosum  and 
corpora  cavernosa  of  the  penis.  In  epispadians,  indeed,  the  corpora  cavernosa 
are  united  by  a  fibrous  septum,  often  quite  thin,  and  reflected  from  the  bulb 
of  the  urethra  and  from  the  skin.  By  depressing  this  septum  from  above 
downwards,  the  corpora  cavernosa  are  seen  to  approach  one  another,  and  to 
form  a  more  or  less  deep  groove,  which  is  capable  of  lodging  a  catheter,  and 
is  well  fitted  to  form  a  true  canal  by  the  union  above  the  catheter  of  its  upper 
margins.  If  its  depth  appear  insuflicient,  an  incision  made  in  the  median 
line  makes  it  possible  to  increase  it  as  much  as  is  necessary.  "When  this  is 
done,  I  make,  on  the  upper  surface  of  the  penis  (Fig.  1349),  on  each  side  of 


Fig.  1349. 


Fig.  1350. 


Formation  of  new  canal ;  shows  raw  snrfaces  and  position 
of  sutures. 


Modified  qniUed  sntare. 


the  median  line  and  at  a  sufficient  distance  from  it,  a  vivification,  quadri- 
lateral in  shape,  aa'  bb',  about  half  a  centimetre  in  breadth,  and  extending 
from  the  extremity  of  the  glans  to  the  neighborhood  of  the  epispadic  open- 
ing. I  afterwards  secure  perfect  apposition  of  the  vivified  surfaces  by  means 
of  the  quilled  suture  with  single  wire,  which  I  have  described  in  connection 
with  hypospadia.     (Figs.  1350  and  1351.) 

Although  it  is  admissible  to  attempt  to  secure  at  one  time  the  complete 
reproduction  of  the  canal,  fi'om  the  glans  to  the  neighborhood  of  the  epi- 
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spadic  opening,  I  nevertheless  advise,  as  in  the  case  of  hypospadia,  to  attempt 

to  construct  first  the  glandular  portion  of  the  new  canal,  at  the  same  time 

that  the   straightening  of  the   penis   is  eft'eeted. 

This  way  of  doing  has  the  advantage,  if  successful,  Fig-  1351. 

of  facilitating  the  second  stage,  which  then  consists 

only  in  the  reproduction  of  the  penile  portion  of 

the  canal,  from  the  base  of  the  glans  to  the  level  of 

the  epispadic  opening. 

I  have  found  that  it  contributes  to  the  success  of 
this  second  stage  to  employ  a  retained  catheter,  pass- 
ing through  the  epispadic  opening,  and  intended  to 
divert  the  urine,  which,  without  this  precaution  and 
on  account  of  the  incontinence  from  which  most 
epispadians  sutler,  would  constantly  bathe  the 
wounds  on  the  dorsal  surface  of  the  penis,  and        „   ..      ,,    .     »v 

.    ,  ,      .  ,  IT  5  Section  showing  tlie  sntnres 

might  prevent  their  union.  applied. 

Before  proceeding  to  the  third  stage,  that  is  to 
say,  the  junction  of  the  two  portions  of  the  canal,  I  have  in  a  number  of  cases 
adopted  a  little  complementary  operation,  which  has  for  its  object  to  perfect 
the  result  as  regards  symmetry  of  form.  In  most  epispadians  the  prepuce  is 
of  exaggerated  dimensions,  and  forms  at  the  lower  surface  of  the  penis  a  sort 
of  cutaneous  prolongation,  which  is  very  disfiguring,  and  which  may  even 
become  a  hindrance  to  coitus.  On  the  other  hand,  after  the  formation  of  the 
new  canal  according  to  my  method,  the  skin  of  the  dorsal  surface  is  extremely 
thin  and  of  a  rosy  color,  somewhat  like  that  of  the  mucous  membrane,  and 
disagreeable  in  appearance.  I  have  obviated  at  one  time  both  these  defects, 
by  transplanting  the  exuberant  prepuce  above  the  glans,  as  Thiersch  also  has 
advised  with  a  slightly  different  object,  and  by  making  use  of  it  to  cover  the 
upper  surface  of  the  penis  with  normal  skin.  To  do  this,  after  having  vivified 
for  a  suitable  distance  the  upper  surfaces  of  the  corpora  cavernosa,  I  make,  in 
the  thickness  of  the  prepuce  and  at  the  base  of  the  glans,  a  large  buttonhole, 
through  which  I  pass  the  head  of  the  penis ; 
and  afterwards  the  two  folds  of  the  pi'epuce,  Fig-  1352. 

having  been  freed  by  dissection,  are  applied  to 

its  dorsal  surface.    It  only  requires  a  few  points  -        .    ^    /  w^/-., 

of  suture  on  the  corona  of  the  glans  to  fix  the  ■ 

prepuce  in  this  new  position.     This  little  com-  45^       / 

plementary  operation  has,  besides,  the  advan-  *  | 

tage  of  permitting  the  occlusion  of  any  points  & 

which  may  have  escaped  union  after  the  pre-  S 

vious  operation.  ~       M 

Third  stage :  Junction  of  the  two  Portions  of       |         ^     -r^jsa' 
the  Canal. — When  the  new  canal  has  been  car-         |  ""^^JP  i 

ried  up  to  the  neighborhood  of  the  epispadic         j  M  : 

opening,  the  latter  is  seen  in  the  form  of  an  "  M^ 

infundibuliform  fistula,  which  burrows  deeply  ___^ 

behind  the  pubis,  and  which  may  be  easily  ^^^^^^^^^ 

obliterated  -without  the  help  of  any  flap.  '^  ' 

It  is  sufficient,  in  fact,  to  practise  a  free  vivi-       „  ,  . ,  ,    ,  ,      , 

n       ,.  ,  .    ,     .  '  .     ^'         j^  •11        1  Definitive  result  of  operation  for  epi- 

facation,  which  is  carried  as  tar  as  possible  along  ^^^^^^.  ^^^^„^  „m,  pi^.  oo44. 

the  walls  of  this  infundibulum,  and  then  to 

approximate  the  opposite  surfaces  by  means  of  a  few  points  of  shotted  suture. 
If  union  is  not  complete  on  the  first  occasion,  the  operation  may  be  repeated, 
80  to  speak,  indefinitely,  until  the  final  occlusion  of  the  fistula. 
As  regards  restoration  of  the  external  shape,  the  procedure  which  I  have 
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just  described  furnishes  a  truly  admirable  result  (Fig.  1352),  and  one  which 
is  incomparably  superior  to  that  secured  by  the  operations  of  Nekton  and 
Dolbeau,  or  even  by  that  of  Thiersch. 

In  regard  to  the  urinary  functions,  incontinence,  as  I  have  already  said,  is 
ameliorated  after  the  earliest  operations.  From  being  continuous,  as  it  was  at 
first,  it  becomes  intermittent,  and  ends  by  disappearing  completely.  A  num- 
ber of  those  on  whom  I  have  operated,  whose  cure  was  finished  a  long  time 
ago,  hold  their  water  day  and  night ;  micturition  is  voluntary,  and  the  urine 
is  projected  with  force. 

Finally,  the  only  patient  who  has  been  able  to  furnish  me  with  informa- 
tion on  this  point,  acquired,  after  the  operation,  the  faculty  of  practising  coitus, 
and  his  genital  functions  are  accomplished  in  an  absolutely  normal  manner. 


Conditions  which  may  Complicate  Diseases  op  the  Urethra. 

Urinary  Infiltration. — We  say  that  there  is  infiltration  of  urine  whenever 
this  liquid,  leaving  its  natural  passages,  escapes  into  the  cellular  tissue,  and 
tends  to  invade  progressively  the  neighboring  regions. 

Etiology  and  Pathogenesis. — From  the  terms  of  this  definition  it  is  easy  to 
perceive  that  urinary  infiltration  may  be  produced  under  the  influence  c!f 
very  many  causes,  and  may  occupy  extremely  various  situations.  When  the 
kidney  has  been  ruptured  by  a  traumatism,  or  when  a  large  and  old  calculus 
inflames  and  perforates  this  organ  from  within  outwards,  a  greater  or  less 
quantity  of  urine  will  be  extravasated  into  the  perinephric  cellular  tissue,. 
and  a  urinary  infiltration,  thus,  occurring  in  an  unusual  situation,  will  lead 
to  a  -perinephritis  with  a  special  course.  Huptures  of  the  bladder,  either  trau- 
matic or  spontaneous,  and  accidental  or  surgical  wounds  of  this  organ,  cause  the 
appearance  in  the  pelvic  cellular  tissue  of  analogous  lesions,  and  it  is  hardly 
necessary  to  recall  here  how  many  methods,  since  the  time  of  Frere  Come, 
have  been  employed  by  surgeons  to  prevent  infiltration  of  urine  after  supra- 
pubic lithotomy.  But  it  is  lesions  of  the  urethra  which  are  the  most  frequent 
causes  of  urinary  infiltration.  If  they  are  situated  in  the  prostatic  urethra, 
like  the  incisions  of  lateral  lithotomy,  and  like  some  false  passages  in  old  men, 
they  cause  infiltration  of  the  upper  part  of  the  perineum  ;  they  cause  it,  on 
the  other  hand,  in  the  lower  part,  between  the  triangular  ligament  and  the 
superficial  fascia,  whenever,  as  is  usually  the  case,  they  are  situated  in  the 
'anterior  urethra,  at  the  level  of  the  perineo-bulbar  portion  of  this  canal.  If 
rupture  of  the  urethra  in  consequence  of  falling  astride  on  any  object,  may  be 
the  cause  of  urinary  infiltration,  more  frequently,  and  in  almost  all  the  cases  in 
which  it  has  been  observed,  it  supervenes  upon  an  old  and  neglected  stricture. 
The  mode  of  production  of  this  long-discussed  accident  has  been  cleared  up 
in  a  remarkable  manner  by  Voillemier,  and  I  have  sufliciently  described  it 
in  the  pages  which  treat  of  organic  stricture  of  the  urethra.  I  will  only  re- 
call the  fact  that  this  rupture  of  the  urethra  is  due,  on  the  one  hand,  to  a 
previous  alteration  of  the  canal  behind  the  stricture,  and,  on  the  other  hand, 
to  energetic  contractions  of  the  bladder. 

On  account  of  this  latter  condition,  it  will  be  understood  that  urine  may 
be  extravasated  in  large  quantity,  and  that  it  may  infiltrate,  to  a  greater  or 
less  distance,  the  substance  of  the  tissues,  since  it  is  not  restrained  by  any 
obstacle.  Still,  it  is  necessary  that  it  should  have  caused  quite  a  large  lace- 
ration of  the  canal,  as  otherwise  it  filters  little  by  little  into  the  cellular 
tissue,  and  sets  up  before  it  an  adhesive  inflammation  which  limits  its  pro- 
gress, urinary  abscess  then  following. 

Is  the  greater  or  less  quantity  of  urine  extravasated  into  the  cellular  tissue 
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the  only  cause  of  the  production  of  infiltration  in  a  certain  number  of.  cases, 
and  of  urinary  pouches  or  urinary  abscesses  in  others  ?  Relying  upon  the 
opinions  of  his  teacher,  Professor  Verneuil,  Muron'  devoted  his  inaugural 
thesis  to  the  study  of  this  point  of  pathogenesis.  From  the  examination  of 
cases,  and  from  a  certain  number  of  experiments  made  for  the  purpose  of 
testing  the  correctness  of  the  views  of  Simon  and  Menzel,  who  believed  in  the 
innocuousness  of  the  retention  of  acid  urine  in  the  tissues,  Muron  concluded 
that  the  quality  of  the  extravasated  urine,  as  well  as  that  of  the  tissues  into 
which  it  was  extravasated,  ought  to  be  considered  as  playing  an  important 
part  in  the  production  of  one  result  or  the  other.  "  Urinary  pouches,"  he  says, 
"do  not  exist  and  cannot  exist  except  when  the  tissues  are  healthy  and  the 
urinary  liquid  has  a  feeble  osmotic  power.  Urinary  abscesses  are  produced 
whenever  a  small  quantity  of  urine  passes  into  the  cellular  tissue,  upon  con- 
dition that  this  liquid  is  rich  in  acid  or  alkaline  salts.  Urinary  infiltration 
results  in  the  first  place  from  hypertrophy  of  the  bladder,  enabling  it  to 
expel  the  urinary  liquid  forcibly.  It  will  be  of  moderate  intensity  if  the 
liquid  be  acid,  but,  on  the  contrary,  it  will  attain  considerable  proportions 
if  the  liquid  be  alkaline  by  ammoniacal  decomposition,  or  if  the  organism 
itself  be  altered." 

Although  applicable  to  a  certain  number  of  cases,  these  conclusions,  form- 
ulated in  a  sufficiently  categorical  manner,  are  certainly  exaggerated.  I  have, 
for  my  own  part,  seen  numerous  examples  of  urethral  ruptures  which,  hap- 
pening to  subjects  who  were  vigoi'ous  and  exempt  from  any  diathesis,  have 
been  followed  by  extensive  urinary  infiltration ;  and  the  fact  must  not  be  lost 
sight  of  that,  whatever  may  be  the  cause  which  first  gives  rise  to  it,  this 
infiltration  is  often  preceded  in  its  development  by  a  urinary  tumor  or  by  a 
urinary  abscess. 

Symptomatology. — Although,  wherever  it  is  produced,  infiltration  of  uinne 
determines  in  its  passage  inflammation  and  mortification  of  the  cellular 
tissue,  the  local  symptoms  by  which  it  is  manifested  vary  with  its  situation 
and  extent. 

If  it  occupies,  as  is  usually  the  case,  the  lower  space  of  the  perineum,  and 
if  it  occurs  in  a  patient  affected  with  an  old  urethral  stricture,  its  occurrence 
is  usually  announced  by  an  immediate  sensation  of  relief,  by  a  peculiar 
feeling  of  comfort,  which  suddenly  succeeds  the  pains  caused  by  persistent 
dysuria.  Immediately,  and  at  the  same  time  that  the  hand  applied  to  the 
hypogastrium  perceives  a  diminution  of  the  protrusion  which  the  distended 
bladder  formed  above  the  pubes,  there  is  distinguished  in  the  perineum 
the  appearance  of  a  tumefaction  which  shows  day  by  day  a  remarkable 
tendency  to  increase.  Resulting  from  the  extravasation  of  urine,  which, 
hemmed  in  above  by  the  upper  layer  of  the  triangular  ligament,  and  below  by 
the  superficial  layer,  can  only  advance  forward,  this  swelling,  at  first  situated 
in  the  anterior  perineal  region,  rapidly  invades  the  scrotum  and  the  penis. 
The  scrotum  increases  considerably  in  volume,  and  sometimes  becomes  as  large 
as  the  head  of  a  foetus  ;  the  penis  and  the  prepuce,  gorged  with  urine,  are  in 
a  condition  of  oedema  like  that  which  is  seen  in  individuals  affected  with 
anasarca.  Limited  for  a  while  to  these  regions,  the  tumefaction  is  not  long 
in  gaining  the  abdominal  wall,  passing  above  the  pubes^ancl  in  extending  to 
the  region  of  the  buttocks  and  the  upper  parts  of  the  thighs,  after  having 
passed  around  the  iliac  crests.  It  may  even,  if  the  surgeon  does  not  actively 
interfere,  go  further  still  and  reach  the  lumbar  and  axillary  regions. 

Although  it  constitutes  the  first  local  symptom  of  infiltration  of  urine, 
tumefaction  is  not  long  in  changing  its  character,  and  in  being  accompanied 

1  PathoggBie  de  I'lnfiltration  de  TUrine.     These  de  Paris,  1872. 


504  INJURIES   AND   DISEASES   OF   THE   URETHRA, 

with  various  complications.  To  the  soft  and  painless  cedema  which 
characterizes  it  at  the  outset,  soon  succeeds  a  painful  cfidema,  more  resistant 
to  the  touch ;  the  skin  at  the  level  of  the  various  invaded  points  loses  its 
normal  appearance,  hecomes  hot  and  shining,  and  is  covered  with  an  erysipe- 
latous redness.  Soon,  in  a  number  of  places,  spots  are  seen  to  appear,  at  first 
copper  colored,  but  afterwards  violaceous  and  duskj',  and  light  pressure  on 
their  surface  gives  the  sensation  of  fine  crepitation,  resulting  from  the  col- 
lision of  the  gases  which  are  largely  developed  in  the  centre  of  the  mortified 
parts.  Little  by  little  these  eschars  separate  from  the  neighboring  parts, 
and  when  they  are  detached  they  leave  behind  them  irregular  openings, 
through  which  the  mortified  cellular  tissue  is  eliminated  in  the  form  of 
gi'ayish  filaments  and  masses.  Large  surfaces  may  thus  be  despoiled  of  their 
integuments,  and  the  testicles  and  the  penis  may,  upon  the  falling  off  of  the 
eschars,  be  found  exposed  and  deprived  of  their  enveloping  membranes. 

Altogether  different  are  the  symptomatic  characteristics  of  infiltration 
when,  having  its  origin  in  a  lesion  of  the  prostatic  urethra,  it  occurs  in  the 
upper  perineal  space.  Limited  above  by  the  pelvic  fascia  and  below  by  the 
triangular  ligament,  the  urine  can  then  escape  easily,  only  backwards,  on  the 
sides  of  the  rectum,  and  into  the  ischio-rectal  fossse.  Then  it  is  in  the  poste- 
rior part  of  the  perineal  region  that  there  is  found  a  diffuse  doughiness,  rather 
than  a  true  tumor,  and  afterwards  gangrenous  patches,  the  separation  of 
which  by  sloughing  leaves  behind  deep  and  extensive  gaps. 

If  the  local  symptoms  of  urinary  infiltration  vary  with  its  situation,  the 
general  symptoms  by  which  it  is  accompanied  are  always,  except  as  to 
intensity,  very  much  the  same.  The  irruption  of  urine  into  the  cellular  tissue 
is  marked  by  a  chill,  sometimes  single,  but  oftener  repeated  with  variable 
violence.  At  the  same  time  the  pulse  is  quickened,  becomes  small,  and  the 
patient  falls  rapidly  into  profound  adynamia,  to  which  he  may  succumb, 
but  from  which  he  usually  rallies  if  the  surgeon  interferes  actively,  or  at  the 
moment  of  the  spontaneous  fall  of  the  eschars.  If  the  ravages  have  not  been  . 
too  great,  when  the  mortified  parts  are  once  detached  from  the  healthy  parts, 
healthy  suppuration  may  be  established,  and  the  gaps  may  rapidly  fill  up, 
leaving  in  their  place  only  one  or  more  fistulas.  Too  often,  unfortunately, 
this  amelioration  of  the  general  condition  is  only  temporary,  and,  after  cica- 
trization seems  to  be  progressing,  it  is  not  uncommon  to  see  patients,  worn 
out  by  long  and  profuse  suppuration,  succumb  to  hectic  fever  when  every- 
thing seemed  to  justify  the  hope  of  their  speedy  recovery. 

Diagnosis. — The  diagnosis  of  infiltration  of  urine  is  generally  easy.  Per- 
haps on  a  superficial  examination  this  affection  may  at  first  be  mistaken 
for  diffuse  phlegmon  or  for  erysipelas ;  but  the  history,  gathered  by  interro- 
gating the  patient,  will  usually  make  it  impossible  to  long  persist  in  such  an 
error.  More  difficult  to  recognize  is  infiltration  which  has  its  seat  in  the 
pelvic  cellular  tissue.  The  sudden  appearance,  in  a  patient  affected  with  a 
urinary  lesion,  of  hiccough,  of  greenish  vomit,  and  of  cold  sweats,  with  a 
frequent  and  small  pulse,  may  of  itself  put  the  surgeon  on  the  track  of  the 
diagnosis. 

Treatment. — Two  principal  indications  present  themselves  in  the  treatment 
of  urinary  infiltration.  It  is  necessary :  1st,  to  give  exit  to  the  infiltrated 
urine ;  2d,  to  re-establish  the  natural  flow  of  this  liquid. 

In  dealing  with  an  infiltration  at  its  outset,  when  there  is  as  yet  only  a 
perineal  tumor,  it  is  wise  to  make  an  incision  at  the  very  spot  of  the  infiltration, 
and  at  the  presumable  level  of  the  tear  in  the  canal.  This  incision  should, 
therefore,  be  median,  and  to  be  efiicacious  it  should  extend  in  depth  to  the 
very  focus  of  the  infiltration.  In  infiltrations  which  are  already  extensive,  such 
an  intervention  would  be  insufficient,  and  to  the  deep  median  incision  should 
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be  added  incisions  of  different  situations  and  depths,  intended  to  facilitate 
the  escape  of  the  infiltrated  urine  and  of  the  shreds  of  sphacelated  cellular 
tissue.  Whatever  may  be  the  number  of  incisions  which  one  is  thus  com- 
pelled to  make,  it  is  necessary  to  take  care  to  space  them  sufficiently,  and  to 
arrange  them  in  such  a  manner  as  to  prevent  as  much  as  possible  gangrene 
of  the  portions  of  skin  which  separate  them.  The  application  of  emollient 
cataplasms,  intended  to  modify  inflammation  and  to  facilitate  the  fall  of  the 
eschars  by  softening  them,  ought  to  follow  this  first  surgical  intervention, 
and,  when  the  wounds  are  clean,  ordinary  antiseptic  dressings  ought  to  be 
brought  into  requisition  to  hasten  their  cicatrization. 

Having  thus  taken  the  steps  necessary  to  arrest  the  course  of  the  infiltra- 
tion, the  surgeon  should  occupy  himself  with  re-establishing  the  normal  flow 
of  urine.  At  the  end  of  a  few  days  he  should  attempt  for  this  purpose  to  intro- 
duce a  catheter  into  the  bladder,  which  can  usually  be  done  without  much 
difficulty ;  but  if,  in  spite  of  all  his  efforts,  he  should  not  succeed  in  this,  he 
should  resolve  to  practise  external  urethrotomy,  the  re-establishment  of  the 
continuity  of  the  canal  constituting  the  only  method  which  he  has  in  his 
power  to  prevent  the  formation  of  a  urinary  fistula. 

Urinaky  FiSTULiE. — At  present  we  have  only  to  do  with  fistulse  of  the 
urethra  lu  men.  These  present  a  great  number  of  varieties.  Some  authors 
have  divided  them  into  congenital  and  acquired.  I  have  already  said  that 
epispadia  and  hypospadia  ought  not  to  be  considered  as  urethral  fistulas,  but 
rather  as  more  or  less  complex  vices  of  conformation  of  the  urethra.  We 
have  seen,  in  studying  these  latter,  that  there  are  nevertheless  some  rare 
examples  of  true  congenital  urethral  Jistulce,  that  is  to  say,  fistulse  which  are 
developed  during  intra-uterine  life,  and  which  follow  a  mechanism  entirely 
comparable  to  that  of  fistulse  occurring  after  birth  ;  they  need  not  be  again 
referred  to. 

Among  non-congenital  urethral  fistulse,  a  classification  may  be  founded  on 
the  place  at  which  the  fistula  opens,  either  into  the  rectum  {urethro-reetal 
fistula),  or  on  the  surface  of  the  skin  {urethra-cutaneous  fistula).  The  latter 
should  be  divided  into  two  great  classes,  comprising :  urethro-perineo-scrotal 
fistula,  and  urethro-penile  fistula.  This  division  is  warranted  by  the  notable 
difi^ereuces  which,  from  the  standpoint  of  etiology,  separate  the  two  classes 
of  fistula,  but  especially  from  the  standpoint  of  their  pathological  anatomy'- 
and  their  prognosis  I  will,  therefore,  describe  successively  :  (1)  urethro-reetal 
fistulce  ;  (2)  urethro-perineo-scrotal  fistulcs  ;  (3)  urethro-penile  fistulm. 

(1)  Urethro-reetal  Fistidce.  Etiology. — Much  less  frequent  than  other 
fistulse  of  the  urethra,  urethro-reetal  fistulse  may  follow  accidental  operative 
wounds  of  the  prostate,  when,  the  limits  of  this  gland  having  been  passed 
by  the  cutting  instrument,  the  latter  opens  at  the  same  time  both  the  urethra 
and  the  rectum.  In  lateral  and  pre-rectal  lithotomy,  an  operative  blunder 
may  likewise  be  followed  by  the  simultaneous  opening  of  the  urethra 
and  the  rectum.  Foreign  bodies  introduced  into  the  urethra  (needles,  pms, 
pipe-stems,  pencils,  ends  of  catheters)  may  perforate  the  urethro-reetal  wall 
and  become  the  starting  point  of  a  fistula.  Conversely,  vulnerating  instru- 
ments or  foreign  bodies  in  the  rectum,  may  produce  the  same  result,  acting 
from  the  rectum  towards  the  urethra,  Besides  the  different  traumatic  causes 
which  have  just  been  mentioned,  there  are  a  great  .number  of  pathologi- 
cal causes  which  may  give  rise  to  the  production  of  urethro-reetal  fistulse, 
acting  either  from  the  urethra  towards  the  rectum,  or  from  the  rectum 
towards  the  urethra.  Thus  abscesses  of  the  prostate,  either  simple  or  tuber- 
culous, perforating  the  recto-urethral  septum,  often  ■  become  the  source  of 
persistent  fistulse ;  calculi  arrested  in  the  prostatic  region  of  the  urethra,  or 
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developed  in  the  substance  of  the  prostate  itself,  may  also  cause  perforation  of 
the  recto-urethral  septum.  On  the  other  hand,  hut  much  more  rarely,  certain 
stercoraoeous  abscesses  of  hemorrhoidal  origin,  opening  into  the  urethra, 
establish  a  permanent  communication  between  this  canal  and  the  rectum. 
Finally,  cancerous  degeneration  of  the  prostate  or  of  the  rectum  sometimes 
leads  to  more  or  less  extensive  destruction  of  the  recto-urethral  septum,  and 
is  complicated  with  recto-urethral  fistula. 

Pathological  Anatomy. — The  urethral  orifice  of  the  urethro-rectal  fistula  is 
single,  narrow,  and  most  frequently  situated  in  the  prostatic  portion,  more 
rarely  in  the  membranous  portion  of  the  urethra.  In  the  first  case.it  occupies 
one  of  the  sides  of  the  veruraontanum.  It  is  always  higher  than  the  rectal 
orifice.  From  this  urethral  orifice  starts  a  sinus,  which  extends  towards  the 
rectum  following  an  oblique  direction,  from  above  downwards  and  from  before 
backwards,  whence  it  results  that  urine  floAvs  easily  into  the  rectum,  whilst 
fecal  matters,  unless  they  are  liquid,  meet  with  some  difiiculty  in  ascending 
towards  the  urethra.  It  is  not  rare  to  see  this  sinus,  which  starts  from  the 
urethra,  bifurcating — one  branch  of  the  bifurcation  reaching  the  rectum,  and 
the  other  opening  upon  the  perineum  ;  in  such  a  case  the  fistula  is  at  once 
urethro-rectal  and  urethro-perineal. 

The  fistulous  track  is  ordinarily  sinuous,  and  sometimes  so  narrow  as  to 
permit  only  with  ditficulty  the  introduction  of  a  probe.  Its  walls  are  in- 
durated and  callous,  and  give  the  sensation  of  a  cord  stretched  from  one 
orifice  to  the  other.  The  rectal  orifice  is  situated  above  the  sphincter, 
and  is  often  hidden  anlong  the  folds  of  the  mucous  membrane.  When  it  is 
exposed  by  means  of  a  speculum,  it  presents  itself  under  the  appearance  of  a 
more  or  less  narrow  opening  situated  in  the  centre  of  a  reddish  fungosity. 
It  is  surrounded  by  callosities  and  nodosities,  which  are  sometimes  very  hard. 
In  some  cases  the  fistulous  opening  on  the  side  of  the  rectum  is  very  large, 
and  there  is  a  true  loss  of  substance  in  the  recto-urethral  septum.  This  state 
of  affairs  is  met  with  especially  in  cases  in  which  the  prostate  has  been 
destroyed  by  extensive  suppuration,  by  calculi,  or  by  tuberculous  or  cancerous 
degeneration.  The  rectal  mucous  membrane,  and  the  skin  of  the  parts  adjoin- 
ing the  anus,  and  that  of  the  thighs,  are  often  reddened,  excoriated,  and 
irritated  by  the  continual  contact  of  urine.  Nevertheless,  it  should  be  noted 
that  the  inflammation  of  the  rectal  mucous  membrane  is  much  less  intense 
than  in  cases  of  vesico-rectal  fistula. 

Sympto'inatology  and  Diagnosis. — The  principal  symptom  of  urethro-rectal 
fistula  consists  in  the  passage  of  urine  by  the  rectum  and  of  intestinal 
matters  and  gases  by  the  urethra.  The  escape  of  urine  by  the  rectum  is  not 
continuous,  but  takes  place  only  at  the  time  of  micturition.  If  the  opening 
is  small  and  the  urethra  free,  the  quantity  of  urine  which  passes  into  the 
rectum  is  very  trifling,  and  sometimes  reduced  to  a  few  drops  ;  in  the  con- 
trary case,  the  greater  part  of  the  urine  escapes  by  the  rectum.  Although  the 
urine  usually  flows  by  the  anus  at  the  very  moment  of  micturition,  and  in  the 
moments  which  follow  it,  cases  have  been  seen  in  which  the  urine  has  accu- 
mulated in  the  rectum,  and  has  been  retamed  there  for  a  greater  or  less  length 
of  time,  as  in  vesico-rectal  fistula.  On  the  other  hand,  intestinal  gases,  and 
fecal  matters,  especially  when  they  are  liquid,  escape  by  the  urethra  at  the 
time  of  defecation.  Sometimes  solid  fecal  matters,  or  alimentary  foreign 
bodies,  become  engaged  in  the  urethra  and  are  expelled  by  the  meatus,  after 
more  or  less  violent  efforts,  accompanied  by  acute  pains  and  even  retention 
of  urine.  In  some  cases  of  very  large  fistula,  the  escape  of  spermatic  fluid  by 
the  rectum  has  been  observed  at  the  moment  of  ejaculation.  In  a  case 
reported  in  the  thesis  of  Devin,  on  the  other  hand,  the  emission  of  spermatic 
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fluid  took  place  wholly  by  the  urethra,  which  can  he  explained  by  the  fact 
that  the  urethral  orifice  was  behind  the  opening  of  the  ejaculatory  ducts. 

These  functional  symptoms  suffice  to  establish  the  diagnosis,  which  should 
be  completed  by  a  physical  examination,  for  the  purpose  of  determining 
exactly  the  situation  of  the  orifices.  Rectal  touch  will  often  suflice,  in  case 
of  a  large  fistula,  to  lead  to  recognition  of  the  rectal  opening.  If  narrower^ 
this  is  more  difficult  to  recognize  among  the  folds  of  mucous  membrane,  but 
it  may  often  be  suspected  b}'  the  hard  and  irregular  ridges  which  surround  it. 
At  any  rate,  it  is  always  indispensable  to  expose  it  by  means  of  an  anal 
speculum,  or  better  still,  a  Sims's  speculum,  the  blade  of  which  is  applied 
against  the  posterior  wall  of  the  rectum.  The  opening  is  then  sought  for 
with  a  curved  probe,  which  passes  through  the  fistulous  track  and  enters  the 
urethra.  If  the  precaution  have  been  taken  to  introduce  previously  a 
metallic  sound  into  the  bladder,  the  point  of  meeting  of  the  probe  with  the 
sound  will  determine  exactly  the  seat  of  the  urethral  orifice. 

The  differential  characteristics  which  distinguish  vesico-rectal  from  urethro- 
rectal fistulse,  have  been  elsewhere  considered,  and  I  will  merely  say  here  that, 
in  certain  cases  in  which  doubt  is  possible  from  the  similarity  of  the  functional 
disturbances,  the  diagnosis  may  be  definitively  established  by  the  results 
furnished  by  injections  of  colored  liquids  forced  into  the  bladder  and  into  the 
rectum. 

Prognosis. — Without  speaking  of  the  urethro-rectal  fistulse  which  compli- 
cate cancerous  degenerations  of  the  rectum  or  prostate,  and  the  cure  of  which 
is  impossible,  it  may  be  said  that  the  prognosis  of  urethro-rectal  fistula  is 
graver  in  proportion  as  the  disorder  is  older  and  the  fistula  is  larger. 
Account  must  be  taken  likewise,  in  the  prognosis,  of  the  cause  which  has 
given  rise  to  the  fistula.  Thus  whilst  traumatic  fistulte,  those  which  follow 
acute  and  tolei-ably  circumscribed  abscesses,  present  a  good  prospect,  of 
recovery,  fistulse  which  follow  in  the  train  of  difl'use  and  extensive  suppu- 
ration, either  idiopathic  or  of  a  tuberculous  nature,  and  which  are  accom- 
panied by  prostatic  sinuses,  are  almost  always  incurable.  Finally,  if  there 
be  some  examples  of  spontaneous  recovery  of  urethro-rectal  tistulse,  it  must 
be  acknowledged  that  most  frequently  they  last  indefinitely,  and  we  shall 
soon  see  that  the  chances  of  cure  by  surgical  interference  are  extremely  few. 

The  persistence  of  urethro-rectal  fistula  may  become  the  starting  point  of 
more  or  less  serious  conditions  which  may  even  lead  to  death.  These  con- 
ditions, resulting  from  irritation  of  the  rectal  mucous  membrane  on  the 
one  hand,  and  of  the  urinary  mucous  membrane  on  the  other,  are  mani- 
fested by  the  habitual  symptoms  of  recto-colitis  and  urethro-cystitis,  and  may 
reduce  the  patient  to  the  last  degree  of  marasmus.  ISTevertheless,  these  con- 
ditions are  generally  less  frequent  and  less  grave  in  urethro-rectal  fistute 
than  in  vesico-rectal  fistulee,  and  from  this  point  of  view  the  prognosis  of  the 
former  is  less  serious  than  that  of  the  latter. 

Treatment. — To  obtain  the  cure  of  a  urethro-rectal  fistula,  three  indications 
ought  to  be  fulfilled:  1.  To  restore  the  permeability  of  the  urethra,  if  there 
be  occasion ;  2.  to  protect  the  fistula  from  contact  with  urine,  fecal  matters, 
and  intestinal  gases  ;  3.  to  act  directly  on  the  orifices  and  on  the  fistulous 
track,  to  provoke  their  obliteration. 

1.  If  the  urethra  be  the  seat  of  a  stricture,  the  permeability  of  the  canal 
ought  to  be  at  once  re-established  by  the  means  which  are  customarily  em- 
ployed in  such  cases,  and  which  it  is  useless  to  recapitulate  here. 

2.  If  the  channel  of  the  urethra  be  free,  to  fulfil  the  second  indication  a 
catheter  should  be  retained,  or  the  patient  should  be  catheterized  as  often  as 
may  be  necessary,  in  order  to  prevent  the  contact  of  urine  with  the  fistula. 
It  is  less  easy  to  prevent  the  passage  of  fecal  matters  and  intestinal  gases. 
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Besides  the  need  of  cheeking  diai-rhcea,  when  it  is  present,  by  every  possible 
means,  it  is  necessary  to  i-egulate  the  stools,  by  having  an  emollient  enema 
administered  every  day.  The  introduction  into  the  rectum  of  pieces  of  rag, 
of  an  (Esophageal  tube  open  at  both  ends,  of  a  silver  canula  furnished  with  an 
apron,  may  up  to  a  certain  point  prevent  the  adverse  action  of  intestinal 
gases  and  solids,  by  closing  the  fistulous  orifice  in  the  intervals  of  defecation, 
and  even  by  exercising  a  moderate  compression  on  the  fistulous  track. 

3.  In  some  cases,  these  simple  measures  suffice  to  bring  about  the  cure  of 
the  fistula.  But  much  oftener  they  remain  inefficacious,  and  under  such 
circumstances  it  is  necessary  for  the  surgeon  to  act  directly  upon  the  fistulous 
orifice  and  track.  Recourse  may  be  had  at  first  to  repeated  cauterizations  of 
the  rectal  orifice,  and  even  of  the  track,  either  with  different  solid  or  liquid 
caustics,  or  with  the  galvanic  or  thermic  cautery.  This  method,  which  has 
succeeded  sometimes  in  cases  of  narrow  fistula,  also  fails  very  often,  and  is 
not  suitable  for  fistulae  with  very  large  orifices.  In  such  cases  recourse 
must  be  had  to  the  knife.  Unfortunately,  the  various  attempts  which  have 
been  made  in  this  direction  have  furnished  more  reverses  than  successes, 
which  is  explained,  on  the  one  hand,  by  the  difficulties  which  are  met  with 
in  the  very  execution  of  the  operation,  and  on  the  other  hand  by  the  injurious 
influence  of  urine,  and  of  fecal  matters  and  gases,  on  the  parts  which  have  been 
freshened  and  united  by  sutures,  hindering  or  destroying  the  work  of  cica- 
trization. 

The  operative  method  most  generally  followed  sensibly  approaches  the 
method  of  treatment  of  vesico-vaginal  fistulse,  called  the  ^^  American  method." 
It  consists  in  vivifying  the  circumference  of  the  rectal  opening,  previously 
exposed  with  a  Sims's  speculum,  over  a  very  extended  surface,  and  in  then 
suturing  the  parts  with  silver  wire. 

In  a  case  of  extremely  large  fistula,  which  had  resisted  suturing  in  the  ordinary  way, 
1  had  recourse  to  the  following  procedure,  which  gave  me  a  good  result :  I  cut  a  large 
mucous  flap  on  one  side  of  the  rectum,  which  I  dissected  off  and  left  adherent  at  one 
edge  of  the  fistula ;  it  was  then  turned  over  and  sutured  by  its  free  edge  to  the  pre- 
viously vivified  semi-circumference  of  the  fistula.  A  complete  account  of  this  interest- 
ing case,  and  a  description  of  the  operative  procedure,  have  been  given  by  Devin. 

The  numerous  failures  of  autoplastic  methods  have  led  some  surgeons  to 
propose  other  operations,  more  or  less  grave,  with  the  object  of  efl'ecting  the 
cure  of  urethro-rectal  fistulee.  Thus  Sir  Astley  Cooper  carried  out  the  follow- 
ing procedure :  A  catheter  having  been  introduced  into  the  bladder,  he  made 
an  incision  on  the  left  side  of  the  raphe,  just  like  that  for  lithotomy,  until  he 
felt  the  staft"  through  the  bulbous  portion  of  the  urethra.  Then  he  plunged 
a,  double  edged  knife  into  the  perineum,  between  the  prostate  and  the  rectum, 
so  as  to  lay  open  the  fistulous  communication  which  had  been  established 
between  the  urethra  and  the  intestine.  A  pledget  of  charpie  was  introduced 
into  the  wound.  Afterwai'ds  the  urine  fiowed  by  the  perineal  wound,  the 
fistulous  opening  in  the  rectum  gradually'  closed,  that  in  the  perineum 
promptly  cicatrized,  and  the  urine  resumed  its  normal  course. 

Desault  proceeded  in  a  different  manner,  opening  a  free  passage  for  the 
intestinal  matters  by  division  of  the  external  sphincter  and  of  the  rectum  up 
to  the  fistulous  orifice. 

Finally,  when  thei-e  is  in  the  perineum  a  fistula  which  opens  at  the  same 
time  into  the  urethra  and  the  rectum,  the  perineal  sinus  might  be  made  use  of 
to  incise,  upon  a  grooved  director,  as  in  the  operation  for  anal  fistula,  the 
whole  thickness  of  the  tissues  between  the  opening  and  the  bowel.  The 
intestinal  matters,  escaping  easily  by  this  large  opening,  would  no  longer 
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have  a  tendency  to  flow  back  toward  the  urethral  orifice,  which  after  that 
could  cicatrize. 

It  need  not  be  mentioned  that  these  different  operations,  as  well  as  the 
plastic  methods  above  mentioned,  would  be  altogether  contra-indicated  in 
cases  of  u  re  thro-rectal  fistulse  symptomatic  of  organic  diseases  of  the  rectum 
or  prostate. 

(2)  Urethro-perineo-scrotalFishdce.  Etiology. — Urethro-perinealand  urethro- 
scrotal  fistulse  are  of  all  urethral  fistulse  the  most  common.  Their  causes 
are  very  numerous.  Contrary  to  what  we  shall  find  in  regard  to  urethro- 
penile  fistulse,  these  rarely  follow  wounds  of  the  perineal  or  scrotal  region, 
at  least  when  the  wounds  are  clean  cut,  and  not  complicated  with  infil- 
tration of  urine.  Under  opposite  circumstances,  in  consequence  of  ui'inary 
phlegmons  of  the  perineum  and  scrotum,  caused  by  wounds  of  the  urethra, 
one  or  more  fistulse  may  be  seen  to  persist.  Whilst  the  various  operations 
of  perineal  lithotomy,  the  perineal  boiitonniere,  and  external  urethrotomy,  are 
rarely  followed  by  fistulse,  traumatic  ruptures  and  lacerations  of  the  urethra 
by  contusion  of  the  perineum,  causing  vast  abscesses  or  very  extensive  urinary 
infiltrations,  are,  on  the  other  hand,  often  thus  complicated. 

We  have  just  seen  that,  even  in  cases  in  which  urethro-perineo-scrotal 
fistulse  have  a  traumatic  cause,  inflammation,  suppuration,  and  urinary 
infiltration  play  the  most  important  part  in  establishing  the  fistulous  track. 
It  is  conceivable  from  this,  that  inflammations  or  infiltrations  of  urine 
developed  without  any  traumatic  cause  may  produce  the  same  results. 
Simple  or  virulent  urethritis,  by  provoking  the  formation  of  glandular  or 
peri-urethral  abscesses,  opening  at  the  same  time  into  the  urethra  and  on  the 
exterior,  has,  in  certain  rare  cases  it  is  true,  determined  a  urinary  fistula. 

Ulceration  of  the  urethra  by  a  calculus  or  by  a  catheter,  may  end  by  com- 
pletely perforating  the  canal,  and  may  thus  cause  a  urinary  abscess  or  an  infil- 
tration of  urine,  which  in  turn  will  give  rise  to  one  or  several  fistulse.  But 
one  of  the  most  frequent  causes  of  periueo-scrotal  fistula  resides  in  the 
presence  of  an  inflammatory  or  traumatic  stricture.  We  have  already 
studied  the  different  secondary  lesions  which  are  produced  behind  the  coarc- 
tation of  the  urethra,  and  which  result  in  the  formation  of  urinary  abscesses, 
of  urinary  pouches,  of  infiltrations  of  urine,  and  which  sometimes  even  cause 
sudden  and  more  or  less  complete  rupture  of  the  canal  at  the  moment  of  an 
effort  at  micturition.  It  is  these  different  anatomical  alterations  which  pre- 
pare for  the  formation  of  fistulse,  consecutive  to  strictures. 

Although  the  urinary  fistulse  which  we  are  studying  may  be  established 
under  the  exclusive  influence  of  the  diff'erent  causes  just  enumerated,  and  in 
subjects  apparently  in  very  good  health,  it  should  be  admitted,  with  Cocteau, 
that  a  bad  constitution — a  general  weakening  produced  by  constitutional 
diseases,  such  as  phthisis — may  favor  in  a  certain  measure  the  development 
of  fistulse. 

Finally,  it  is  found  that  urethro-perineo-scrotal  fistulse  are  often  multiple. 
In  a  certain  number  of  cases  these  multiple  tracks  are  established  at  once, 
as  when,  for  example,  there  are  fistulse  consecutive  to  an  extensive  urinary 
infiltration,  this  having  given  rise  to  a  number  of  openings  which  have  con- 
tinued to  give  exit  to  urine.  In  other  circumstances  fistulse  may  be  multi- 
plied in  the  following  manner :  The  more  or  less  long,  sinuous,  anfractuous 
track  retains  at  each  micturition  a  small  quantity  of  urine,  which  inflames 
the  tissues  and  sets  up  small  abscesses,  followed  by  burrowing,  and  finally 
by  secondary  sinuses,  which  soon  open  upon  the  skin  and  constitute  new 
fistulse.  It  may  also  happen  that  the  cutaneous  orifice  of  a  fistula,  more 
contractile  than  the  deep  orifice  and  the  walls  of  the  sinus,  is  momentarily 
contracted  or  even  obliterated  ;  whence  arise  retention  of  pus  and  urine  in  the 
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cavity,  and  the  formation  of  abscesses  and  sinuses  which  open  in  the  perineum 
or  in  the  scrotum. 

Pathological  Anatomy. — The  internal  orifice  of  the  fistula  is  often  single,  of 
variable  dimensions — sometimes  broad  and  funnel-shaped — especially  when 
there  has  been  a  loss  of  substance.  In  other  cases  there  are  fouiad,  in  the 
membranous  and  prostatic  regions,  a  number  of  small  openings  or  even  a 
crowd  of  side  channels,  uniting  in  a  single  sinus  at  a  small  distance  from  the 
canal.  Sometimes  these  side  channels  open  in  a  urinary  pouch,  or  in  a  uri- 
nary abscess,  from  which  one  or  a  number  of  sinuses  are  given  off. 

In  the  immense  majority  of  cases  there  are  a  number  of  cutaneous  orifices. 
Civiale  counted  as  many  as  fifty-two  in  the  same  subject.  I  have  already 
indicated  the  mode  of  formation  of  multiple  orifices.  They  open  in  the 
perineum,  upon  the  scrotum,  at  the  level  of  the  root  of  the  penis,  without  it 
being  possible  to  assign  to  them  any  seat  of  predilection.  But  often,  on 
account  of  the  considerable  extent  of  the  burrowing  and  infiltration  of  urine, 
these  perineo-scrotal  fistulse  are  accompanied  by  secondary  sinuses  opening 
in  the  groin,  at  the  upper  part  of  the  thigh,  or  even  in  the  neighborhood  of 
the  knee.  In  other  cases  the  secondary  orifices  are  seen  on  the  buttock  (the 
infiltration  of  urine  being  propagated  through  the  greater  sciatic  notch),  in 
the  lumbar  region,  or  in  the  h^'pogastric  region.  Each  cutaneous  orifice  pre- 
sents itself  usually  under  the  appearance  of  a  red  vegetation,  rounded,  more  or 
less  hard,  like  a  hen's  anus  ;  sometimes  the  orifice  is  concealed  under  a  fold 
or  puckering  of  the  skin.  Sometimes  the  multiple  orifices  are  separated  by 
portions  of  healthy  integument,  sometimes  they  are  united  in  a  limited  space, 
looking  like  a  fungous  and  vegetating  mass.  The  dimensions  of  these  orifices 
are  variable ;  sometimes  so  narrow  as  hardly  to  admit  the  smallest  probe, 
sometimes  large  enough  to  permit  the  passage  of  an  ordinary  bougie. 

The  arrangement  of  the  fistulous  track  presents  some  diff'ei'ences  with  which 
it  is  important,  for  therapeutic  purposes,  to  be  acquainted.  Its  length  varies 
from  three  or  four  to  eight  or  ten  centimetres.  It  is  more  or  less  straight;  in 
the  great  majority  of  cases  it  is  irregular — tortuous,  anfractuous,  presenting 
prolongations  ending  in  culs-de-sac,  or  opening  into  cavities  in  which  pus  and 
urine  stagnate.  The  walls  are  lined  with  a  smooth  membrane,  which  is  very 
adherent  to  the  subjacent  tissues,  presents  the  appearance  of  mucous  mem- 
brane, and  secretes  a  small  quantity  of  muco-pus.  When  the  track  is  long 
and  sinuous,  its  walls  are  soft  and  fungous,  and  furnish  a  more  abundant 
puriform  secretion. 

Perineo-scrotal  fistulge  are  not  long  in  being  complicated  with  secondary 
lesions,  the  most  frequent  of  which  consists  in  induration  of  the  soft  parts 
which  surround  the  fistulous  tracks,  an  induration  which  results  from 
chronic  inflammation  of  those  parts  under  the  influence  of  the  continual 
action  of  urine.  This  induration,  limited  at  first  to  the  walls  of  the  fistulous 
tracks  themselves,  is  made  manifest  by  the  presence  of  a  ligamentous  cord, 
'which  may  be  felt  with  the  fingers,  and  which  extends  from  the  external 
orifice  towards  the  urethra.  Afterwards  this  induration  extends  to  the 
cellular  tissue  of  the  scrotum  and  of  the  perineum,  and  forms  inequalities, 
larger  or  smaller  elevations,  which  are  som-etimes  so  developed  that  they  com- 
pletely change  the  appearance  of  the  parts ;  thus  the  sci'otum  ma}-  be  trebled 
in  size,  and  the  penis  may  disappear  in  the  midst  of  this  enormous  tumor. 
Although  the  tumefaction  and  indui'ation  of  the  parts  are  generally  diffuse 
and  not  well  limited,  there  have  sometimes  been  seen  to  develop  in  the  neigh- 
borhood of  the  fistulous  tracks  true  isolated  tumors,  and  in  one  case  Voille- 
mier^  found  it  necessary  to  practise  ablation  of  one  of  these  tumors,  which 

'  Cocteau,  Thfeae,  p.  37. 
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consisted  of  a  hypertrophy  of  the  connective  tissue  and  of  the  muscular  tissue 
(fibrous  myoma).  In  difiiise  induration  the  tissues  are  white  and  but  slightly 
vascular;  they  creak  under  the  knife,  and  sometimes  undergo  cartilaginous 
or  osseous  degeneration. 

These  profound  alterations  of  the  soft  parts  which  surround  perineo-scrotal 
fistulse  are  of  importance,  and  they  explain  how  fistulous  tracks  may  persist 
without  any  tendency  to  obliteration,  even  when  the  calibre  of  the  urethra 
is  entirely  re-established,  and  when  the  urine  flows  freely  by  the  natural 
channel.  It  is  necessary,  in  such  cases,  to  act  directly  upon  the  indurated  and 
callous  tracks  in  order  to  bring  about  their  cicatrization. 

Perineo-scrotal  urinary  fistulse  may  be  complicated  by  the  presence  of 
foreign  bodies  (fragments  of  catheters,  balls,  sequestra),  and  of  calculi. 

These  calculi,  to  which  Louis'  has  drawn  attention,  may  be  formed 
slowly  by  successive  deposits  of  the  salts  contained  in  the  urine ;  but  the 
tendency  at  the  present  day  is  to  consider  them  as  calculi  of  the  bladder  or 
prostate,  caught  in  the  sinuosities  of  the  fistula,  outside  of  which  they  have 
had  their  birth.  It  will  -be  understood,  however,  that  these  calculi  maj^ 
increase  little  b}'  little  in  size  by  the  addition  of  new  layers,  following  the 
mode  of  increase  of  calculi  caught  in  the  urethra.  In  some  cases,  instead  of 
real  calculi,  a  sort  of  incrustation  is  seen,  or  calcareous  infiltration  of  the 
walls  of  the  fistula.  It  is  not  rare  indeed  to  find  this  same  calcareous 
incrustation  of  the  portion  of  the  urethra  situated  behind  the  internal  orifice 
of  the  fistula,  the  incrustation  being  prolonged  as  far  as  the  neck  of  the 
bladder. 

Symptomatology  and  Diagnosis. — The  escape  of  urine  during  micturition  is 
the  characteristic  symptom  of  the  fistulse  which  we  are  studying.  This 
discharge  presents  notable  diiferences,  in  accordance  with  the  degree  of 
permeability  of  the  urethra  and  the  different  anatomical  conditions  of  the 
fistula :  sometimes  not  a  single  drop  flows  from  the  meatus,  and  the  patient 
urinates  exclusively  by  the  fistula ;  sometimes  part  of  the  urine  fiows  by  the 
penis  and  part  by  the  fistula,  and  there  are  a  large  number  of  varieties  in 
this  respect;  sometimes  the  fistula  gives  exit  to  only  a  few  drops  which 
escape  at  the  end  of  micturition.  Finally,  there  are  cases  in  which,  the  small 
quantity  of  urine  which  penetrates  the,  fistulous  track  mixing  with  the  muco- 
pus  secreted  by  the  latter,  and  escaping  outside  some  time  after  micturition, 
it  becomes  difiicult  to  decide  at  first  whether  or  not  the  fistula  communicates 
with  the  urethra.  In  such  a  case,  one  may  be  put  on  the  track  of  the  diag- 
nosis by  the  urinous  odor  of  the  secretion,  and  recourse  may  be  had  to  the 
method  proposed  by  Dieflfenbach,  and  which  consists  in  compressing  the 
glans  at  the  moment  of  micturition  in  such  a  manner  as  to  force  the  urine  to 
flow  back  through  the  fistula.  In  the  intervals  of  micturition  the  fistula 
gives  exit  to  a  muco-purulent  liquid,  the  quantity  of  which  is  dependent 
upon  the  extent  and  numberpf  the  tracks,  the  presence  of  diverticula,  and  the 
existence  of  inflammatorj'  complications.  The  spermatic  fluid  follows  the 
same  course  as  the  urine ;  sometimes  escaping  entirely  by  the  fistula,  some- 
times, and  oftener,  passing  partly  by  the  urethra  and  partly  by  the  abnormal 
opening. 

I  have  already  described  the  appearance  of  the  extei'nal  opening  or  openings 
of  the  fistula;  I  shall  add  that  usually  the  skin  of  the  regions  bordering  upon 
this  opening  is  more  or  less  red,  inflamed,  and  excoriated  by  the  contact  of 
urine  and  pus.  As  I  have  pointed  out,  it  is  often  possible  to  feel  the  hard 
and  resistant  fibrous  cord  which  starts  from  the  fistula  and  goes  towards  the 

'  MImoire  sur  les  pierres  urinaires  formlea  hors  des  voies  naturelles.     Mem.  de  I'Acad.  'Roy. 
de  Chirurgle,  t.  ii.  p.  319. 
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urethra.    It  is  especially  in  fistulse  exempt  from  comjilications,  and  Hituated 
in  the  scrotum,  that  this  fibrouH  cord  is  cusily  pci-ccptiblc. 

Although  in  the  immense  majority  of  cuhoh  the  diagnoKiH  of  jierineo-scrotal 
urethral  fistula  may  be  established  from  the  nature  of  tlio  functional 
troubles,  and  after  a  simple  external  exploration,  it  is  ncccHHury,  either  to 
complete  the  ditignosihi  or  to  throw  light  upon  obscure  cuhch,  to  have  recourf^e 
to  catheterizatioii  of  the  fistulu,  coniljiiiod  with  that  of  the  urethi'a.  A  flexi- 
ble probe  iH  introduced  into  the  sinus,  at  the  Hanu;  time  that  a  metallic  Houiid 
Ih  placed  in  the  urethra.  It  is  always  neceHsary  to  jn'oceed  witli  great 
gentleness  in  the  catheterization  of  the  sinus.  Ihis  mode  of  exploration 
usually  makes  it  possible  to  diwcover  the  direct  communication  between  the 
urethra  and  the  fistulous  track,  and  furnishes  valuable  information  in  regard 
to  the  direction,  the  lengtli,  and  the  dimensions  of  the  track,  and  the  exis- 
tence of  diverticula  or  foreign  bodies.  iTevertheless,  it  must  be  said  that  in 
a  certain  number  of  cases,  by  reason  of  the  tortuosity  of  the  fistulous  canal, 
it  is  not  possible  to  pass  through  its  whole  length,  and  to  succeed  in  touching 
the  sound  introduced  into  the  urethra.  It',  in  such  a  cnse,  the  communica- 
tion remained  uncertain,  and  was  not  sufficiently  establislied  by  the  nature 
of  the  functional  disturbances,  recourse  could  be  had  to  injections  practised 
with  colored  liquids,  either  into  the  urethra,  or,  better,  into  the  fistulous 
track  ;  the  return  of  the  liquid  by  the  fistula  or  by  the  urethra  wfjuld  remove 
all  doubt. 

After  what  I  have  just  said,  I  will  not  dwell  upon  the  differential  diag- 
nosis of  perineo-scrotal  urethral  fistulfe,  which  could  only  be  corj founded 
with  vesico-perineal  fistulte  or  with  rectal  fistulas,  or  with  sinuses  dependent 
on  caries  or  necrosis  of  the  bones  of  the  jjclvis.  The  manner  of  escape  of  the 
urine  makes  it  possible  to  make  a  diagnosis  between  urethro- perineal  fistula"; 
and  vesico-perineal  fistuhe  ;  it  is  intermittent  in  the  first  case  and  continuous 
in  the  second.  As  to  the  differential  diagnosis  between  ui-ctbral  fistula;  and 
rectal  fistuheor  bone-sinuses,  it  can  in  general  be  easily  arrived  at  by  studying 
the  history  of  the  case  and  the  naturi;  of  the  liquids  which  flow  from  the 
cutaneous  orifices,  and  finally  by  direct  exploration. 

Prognonh. — In  the  prognosis  of  urethro-perineo-scrotal  fistula,  it  is  neces- 
sary to  take  into  account  the  fistula  itself,  and  the  ('ause  which  has  produced 
it.  Xow,  usually  the  fistula  aggravates  the  already  serious  prognosis  of  the 
initial  disease,  which  is  most  commonly  a  stricture,  and  this  aggravation  is 
a  result  of  the  formation  of  new  abscesses  in  the  scrotum  and  p(!riiieum,  of 
ther  possible  appearance  of  urinary  infiltration,  of  eryth(;nia  of  the  skin  which 
surrounds  the  fistula,  and  finally  of  the  numberless  annoyances  which  are 
brought  about  by  the  escape  exteriorly  of  pus  and  urine  which  soil  the  cloth- 
ing of  the  patient. 

From  another  point  of  view,  although  perineo-scrotal  urethral  fistulic,  free 
from  complications,  are  generally  easier  to  cure  than  urethro-penile  fistnlte, 
nevertheless  this  relatively  favorable  prognosis  is  far  from  b(/nig  ajiyilicable 
to  all  cases,  and  in  practice  there  are  seen  a  large  number  of  complicated 
jjerineo-scrotal  urethral  fistuhe  the  cure  of  which  is  very  difficult  to  obtain, 
and  the  treatment  of  which  demands  grave  operations. 

TrmtifiKtit. — A  certain  number  of  perineo-scrotal  urethral  fistulas  heal 
spontaneously,  as  soon  as  it  is  possible  to  effect  the  disappeunince  of  the 
causes  which  have  given  rise  to  them;  others  require  the  enqiloyment  of 
special  measures  directed  against  the  fistuUc  themselves.  It  may  be  said, 
then,  that  the  first  indication  in  the  treatment  of  these  fistuhc,  consists  in 
restoring  to  the  urethral  canal  its  calibre,  its  suppleness,  its  normal  qualities. 
Then,  as  strictures  are  the  usual  cause  of  these  fistulte,  it  is  against  them 
that  therajjeutic  measures  should  at  first  be  directed.     In  the  absence  of 
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niiy  H|i(i('ln,l  indiciilldii,  IIhi  Hiirg(^i)ii  h1ioii1(1  iilwayH  lici^iii  will:  ciUicr  Irin- 
\H>mt'y  III'  |iri'inuiii'iil^  (lllii-liil.ioii ;  llicn,  when  llm  ciiJilirc^  ol'  I-Iki  iii'dUirii,  'm 
iH!-i^Hl.iil)liHli(^il,  ('(inliirl,  ol'  iiriiKi  wilJi  Uiii  JiHtiilii  Ih  Id  1h!  |ir(!\(!nU'(l  cllJicr 
liy  (■n,l,li(il,<ii'i/,:il-i(iii,  rcpciilcil  iih  (iIIcii  hh  nmy  ho  iKircHHiu')',  oi'  by  iiKiro  or 
IciHH  |ii'()I(iii!i,'i'(l  (^iii|iloyiii('iil,  of  lb  rdlii/nicil  <'iilJi(^li'i',  iind  by  Ih'iH  vory  Hiniplo 
iiKiUiud  u  ('(iiiiin  nuiiibcr  of  iii'cl,bi'(i-ii(:i'iii(i(i-Hci'()liiJ  MhUiIu',  cimi  bo  ciircMl.  In 
rngiM'il  l-(i  I'bii  iiHd  of  Ibd  i'(il-iilii('(|  (■iijJinlcr  iiJl<'i'  iircrniiiiiiiry  (liliiJiiJinii  ol' l.lio 
ui'dlJini,  I  will  riirllici'  iiiHiHl  u|i<iii  lui  inipdrhinl  l.lici'ii,|i(Mil,ic.  dciliiil  vvhic.li  liaw 
iiJh(i  ti:ii  ii.|i|irK'idiilily  Id  (ilJicr  inclliodH  ul' li'oiJ.iiicnIr.  Ilollcn  b)i|i|i('nH  lliiil', 
iifbii'  iiaviiii;'  l<('|il.  11- <'iirlb('l-('r  ill  llid  bladder  lur  (|iiil,(i  ii  loiiff  liiiid  wiUioiili 
HiK'i'ccdiiit;'  in  ubbiiiiliifj;  IIk^  (iccluHidii  ol'  IJki  liHl.iilii,  if  Uhi  iiiHU'iiiiK'iil,  bo 
i'()iiiov<^(l,  liciiJiiii;'  will  liiko  pliico  in  ii  low  diiyH.  TliiH  llicl,  HJioiild  iilwuyrt  l>o 
]ii'('Hoiil  to  I'Ik^  uiiiid  of  lli(t  Hiii'n'oon,  and  lie  Hlioiild  i'oinoinb(^i'  llial.  Uio  iih(^  ol' 
i,lio  <'ul li<il(M'  (ini;iil,  iiol.  Id  lid  ('onrMin(^d  indolinil-oly,  iind  UiiiL  II,  iiuiy  bo  iihoI'iiI 
1,(1  liiy  ill  iiHido  I'l'oni  liiiKi  Id  l-ini(^. 

Hill:  il  Ido  ol'lon  liii.|iiionri  I  liiii  dlliiJid  ion,  lollowod  by  tlio  uho  oi'  l-lio  rt^luino(l 
(iiJ-boLor,  in  |io\vcrlo8H  lo  oin'o  iicrinoo-Hcrolal  rmliilio  ol'  Uio  nrc^Uini,.  Ono 
may  Mion  lia\'o  roi^onrHd  Id  inlcrnal  iii'dUiroloiny,  or  Id  oxlurnal  iii'drbrol.oniy 
wilJi  or  wiUioiil' a  .li'iiidd.  W'iUioiil,  (IwoHint;'  on  l-lid  iiidicaXioim  |iro|ior  lo 
UioHd  I, wo  inol  Iio(1h  ol'  I  real  nidiil,  of  Hlridliiiro  of  Uio  iirol  bra,  I  will  lu^vi^rl  bolesH 
nay,  Irlini,  In  I  bo  ciihoh  now  iindor  ooiiHidora.lion,  oxb^rnal  ni'ol  liroldiiiy  prosonlH 
ill  a  wvy  InviX^s  niiinboror  iiiMbnicoH  a.  nia-nil'i'Kl,  Hii|ioriorily,  and  Ibai  Honiol.inuw 
it  i\\i\\\   ooiiHtltiili'K   Iboonly  opcratiN'o  nidlbod.     'riiiiH,  wboii  |iorinoo-H<'rotal 

liKliilio  a,ro   a( nipiiniod   willi    iiiipa.HHalil(>  HtrictiiroH,  oxtoriud    iirolbrotoiny 

alono  iH  a|iplioalilo  ;  It  is  alw)  bowl,  Hiiilod  I'or  l-ra,iiiiin.tlo  Htrii^tiin^H  wbicli, 
a,ll.iioii,n'ii  pa.MHiiblo,  aro  vory  olon(\  very  loiiu'li,  mid  x^'vy  littlo  dila,ln.bl(',  aiul 
OHpooially  wlii'ii  Ibc  liHl.iilio  aro  niinioroim,  niiinoiiM,  ooin|ilioa,lod  witb  di\'orti- 
(iiila,  and  wilb  o\loimi\'»^  indiiratioiiH  ol'  I  bo  tihiwiioH  ol'  tlio  porinotim  and 
Hi'i'otiini. 

Ah  Id  tli(Uliora.poiiti(MnoaHnroM  applicablo  to  tlai  liHl,iiIai  l.lioiiisol\-on,  llioy 
coiiHlHt  ill  tlu^  iiHo  of  injoci  ions,  oaiilori/,a,t'ionH,  and  iiH'inioiiH.  Tlioso  diU'oront 
niourtiiroH,  an  will  bo  iindorMtood,  aro  oHpoolally  Hiiitod  to  oimos  in  wbiob  dila- 
liiliiin  or  Inlornal  iirolbroloniy  ban  boon  prartisod,  I'or  if  rorourso  ban  boon 
liad  to  oxtoriiaJ  iirol  broloiny,  tbo  I'roo  iiioiKioii  ol'  llio  porinoiiin  iiHiially 
HulliroM  lo  dh'ido  I  bo  diU'oront  IraokH  or  di\'orlioiihi,  and  to  wooiiro  ooniplolo 
ciiro.  InJoolionH  iiil  rodiiood  oil  be r  by  I  bo  iirol  lira,  or  by  I  bo  lisliiloiis  ori  Ii oom, 
and  niailo  oilbor  willi  a  pbcnio  aciil  woliilion  or  wilb  a.  won,k  Holution  of 
n!tral(<  of  Mfl\(>r  or  of  tiiiotnro  ol'  iodiiio,  ba,\'(^  soinoliinos  oonlributod  to 
(doaiirto  lli(\  linliiloiiM  lnioknand  lo  briiii;'  about  llioir  oioalri/ation  ;  but  tliiH 
in  a,  niotbod  ^'oiu'rally  not  \ory  ollioarioii.s.  It  in  not  tbo  naiiio  witb  ron'ard 
Id  innro  onoi'ii'olio  oaiilori/.al  i'ohh,  oilb(>r  wilb  tbo  nitralo  ol'  nihn'r,  or  bol|.(U' 
'  wilb  Ibo  rod-bol  iron,  noooi'dinij;  lo  tbo  inollmd  roooninioudod  \\y  l!oniu>t,  ol" 
Lyons,  'riiis  lallor  luolbod  is,  bowovor,  assooialod  witb  lliat  of  incisions, 
rorinorly  iiiiiob  oslooniod,  and  wbiob  oonsisis  in  slil  rnit;'-iip  wilb  a  bisloury 
llu^  siniisos  and  Ibo  divorlioiila  to  tbo  iirolbra.  Soiuo  siiro'coiiH  lia.\'o  oxoii 
advised  oxoisiiiL!,'  ibo  indiira.tod  tissues  around  llui  lisliilu'.  In  our  days, 
tliaiiks  to  tlu^  Iborino-oaulery,  It  is  easy  lo  ooinbino  inoision  willi  oauleriza- 
lion,  and  in  llu'  ease  ol  \i.'ry  ooinpliealed  lisluko  tbis  nietliod  of  Iroalnioiit  is 
likely  lo  bo  followed  by  siioeess,  on  eoiidilioii,  let  it  b(>  und(>rslood,  lliat  tbo 
oalibi'o  of  Ibe  urelbra,  lias  been  re-eslalilisb<'d,  eillior  by  dilaJation  or  by 
iiil(\riial  or  oxiernal  iirolbroloniy,  and  lliat  a  oa.tboler  lias  boon  K>lt  in. 

Ah  Id  auloplastie  o|ieralioiis,  Ibey  are  very  rarol}'  applieablo  to  periiK>o- 
Horolail  lislulio  of  Ibe  urel  bra. 

(H)  Uniliro-iH'Hili'FiduliV..     I'^io/oi/i/. — The  majority  of  tlie  oaiisi's  wliieli  1  havo 
llirc'ady  onuinerated  in  Hpoakiny  of  Ibo  diU'oriMit  varielios  of  urbiary  fistula., 
vol,.  VI.     n;i 
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may  act  in  the  production  of  urethro-penile  fistulse.  I  will  not  return  to 
them  then,  but  I  will  confine  myself  to  mentioning  the  most  frequent  causes 
of  these  latter  fistulse. 

Among  these  causes  we  must  place  in  the  first  rank  traumatisms :  simple 
or  contused  wounds,  and  especially  wounds  with  loss  of  substance,  such  as 
those  which  are  produced  by  projectiles  of  war.  In  connection  with  these 
should  be  noted  a  variety  of  traumatism  altogether  peculiar  to  this  region,  I 
mean  constriction  of  the  penis  by  an  encircling  band,  such  as  is  sometimes 
seen  in  infants.  In  these  cases  the  urethra  may  be  opened,  or  even  completely 
divided,  after  the  fall  of  the  eschar. 

Urethro-penile  fistulse  may  also  be  the  consequence  of  strictures  of  the 
urethra,  and  may  be  produced  according  to  the  mechanism  already  described. 
Finally,  more  frequently  than  in  the  case  of  other  fistulse,  there  have  been 
noted  as  the  origin  of  urethro-penile  fistulse  peri-urethral  abscesses,  suppura- 
tive inflammations  of  the  glands  of  the  urethra,  and  chancres,  especially 
phagedenic  chancres ;  all  causes  which  act  by  determining  perforation  of  the 
canal  from  without  inwards. 

Pathological  Anatomy. — Urethro-penile  fistulse  present,  because  of  the  region 
which  they  occupy,  quite  peculiar  anatomical  characteristics.  The  fistulous 
track  is  always  straight  and  very  short,  rarely  exceeding  a  centimetre;  some- 
times it  even  seems  not  to  exist,  the  two  orifices  being  almost  blended  in  one, 
and  the  skin  and  mucous  membrane  being  almost  immediately  continuous 
one  with  the  other,  in  consequence  of  the  thinness  and  atrophy  of  the  spongy 
body  in  the  neighborhood  of  the  urethra.  Contrary  to  what  is  so  frequently 
observed  in  perineo-scrotal  fistulse,  urethro-penile  fistulse  are  exempt  from  pro- 
longations and  diverticula,  and  the  sinuses  are  single;  sometimes  perpen- 
dicular to  the  axis  of  the  cai:al,  the  fistulous  track  is  usually  oblique  from 
behind  forwards,  so  that  the  external  is  nearer  to  the  glans  than  the  inter- 
nal orifice.  The  single  internal  orifice  has  a  construction  peculiar  to  these 
fistulse :  it  has  the  shape  of  a  funnel,  quite  broad  on  the  side  of  the  canal,  and 
growing  narrower  to  become  continuous  with  the  sinus.  The  external  orifice 
is  lined  with  a  shining,  smooth,  thin  membrane,  very  adherent  to  the  sub- 
jacent tissues,  and  generally  destitute  of  granulations.  Although  the  orifice 
is  usually  single,  there  have  been  seen  sometimes,  especially  at  the  level  of 
the  glans  and  more  especially  of  the  fossa  navicularis,  extremely  small,  multi- 
ple orifices.  In  a  case  of  obliteration  of  the  meatus  urinarius,  Lallemand' 
observed  the  presence  of  a  large  number  of  small  fistulse  at  the  level  of  the 
glans,  which  resembled  the  spout  of  a  watering-pot.  The  cutaneous  orifice 
is  sometimes  buried,  depressed,  concealed  under  a  fold  of  skin,  and  hard  to 
discover.  Finally,  the  indurations  and  callosities  which  are  so  frequent  in 
fistulse  of  the  perineum  and  scrotum,  are  not  generally  met  with  about  the 
external  orifices  of  urethro-penile  fistulse.  In  fistulse  with  considerable  loss 
of  substance,  the  skin  adheres  intimately  to  the  walls  of  the  urethra,  and  is, 
so  to  speak,  continuous  with  the  mucous  membrane. 

The  dimensions  and  forms  of  these  fistulse  are  very  variable:  sometimes 
they  are  very  fine  channels  hardly  admitting  a  bristle ;  sometimes  they  reach 
a  diameter  of  a  centimetre  or  a  centimetre  and  a  half,  or  more.  "Whilst  some 
are,  so  to  speak,  destitute  of  an  intermediate  sinus,  some  have  been  seen 
in  which  this  measured  two  or  three  centimetres  in  length,  or  even  reached 
six  centimetres,  as  in  an  example  cited  by  Jobert.^ 

Symptomatology  and  Diagnosis. — Independent  of  the  external  characteristics 
of  the  fistulous  opening  which  have  been  already  described,  the  symptoms  of 

1  Bermond,  Considerations  pratiques  sur  les  r^treoissements.     Gaz.  MSd.  p.  158.     1838. 

2  Traits  de  Chirurgie  Plastique,  t.  ii.  p.  164. 
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urethro-penile  fistulas  are  limited  to  disturbances  occurring  in  micturition 
and  in  ejaculation.  The  urine  flows  at  each  micturition  either  altogether  or 
in  part  by  the  fistula;  similarly,  the  spermatic  fluid  may  escape  by  the  ab- 
normal channel  in  variable  quantity.  Thus  the  diagnosis  of  these  fistulaa  is 
generally  extremely  easy.  Nevertheless,  in  some  cases  of  very  narrow  fistula, 
barely  permitting  the  escape  of  a  slight  leaking  of  urine,  doubt  may  be  pos- 
sible; in  such  a.  case  the  escape  of  urine  ought  to  be  provoked  by  compress- 
ing the  glans  at  the  moment  of  micturition,  and  by  surrounding  the  penis  at 
the  level  of  the  supposed  orifice  of  the  fistula  with  a  fine  and  well-dried 
piece  of  linen  so  as  to  collect  the  smallest  quantity  of  urine.  Finally,  as  in 
the  case  of  perineo-scrotal  urethral  fistulse,  it  may  be  useful  to  complete  the 
diagnosis  of  urethro-penile  fistulse  by  determining  exactly  their  form,  their 
extent,  and  their  direction,  which  can  be  easily  done  by  exploring  the  fistula 
while  a  sound  is  in  the  urethra. 

Prognosis. — Less  serious  than  other  urethral  fistulse,  in  the  sense  that  they 
are  usually  exempt  from  complications  and  less  frequently  accompanied 
by  secondary  alterations  in  the  bladder  and  kidneys,  urethro-penile  fistulse 
none  the  less  ofter  a  serious  prognosis,  because  of  the  sometimes  insurmount- 
able difiiculty  which  is  encountered  in  curing  them.  Although, in  a  general 
way  large  fistulse  are  harder  to  cure  than  narrow  fistulse,  nevertheless  very 
small  fistulse  ai'e  often  seen  to  resist  every  method  of  treatment,  and  to  be 
obliterated  only  after  long  and  patient  eflbrts. 

Treatmeyit. — As  for  other  fistulse,  the  first  indication  consists  in  restoring  to 
the  urethra  its  normal  calibre.  This  first  point  secured,  the  fistula  itself  is  to 
be  attacked,  and  the  numerous  operative  procedures  which  have  been  devised 
■with  the  object  of  closing  the  accidental  opening,  bear  witness  to  the  difficul- 
ties which  are  met  with  in  practice,  and  which  I  have  referred  to  in  con- 
nection with  the  prognosis  of  urethro-penile  fistulse.  The  retention  of  a 
catheter  and  the  interniittent  use  of  bougies,  which  sometimes  suffice  to 
bring  about  the  cure  of  other  ui'ethral  fistulse,  remain  powerless  in  the  treat- 
ment of  urethro-penile  fistulse,  but  they  constitute  very  useful,  and  even 
indispensable,  adjuvant  measures  after  operations  practised  upon  the  fistula. 
These  operations  are  very  numerous,  and  I  shall  I'efer  the  reader,  for  their 
detailed  description,  to  special  treatises  on  the  diseases  of  the  urinary' 
passages.  There  have  been  employed,  for  urethro-penile  fistulse :  1,  cauteri- 
zation; 2,  urethrorraphy ;  3,  urethroplasty. 

1.  Cauterization. — This  method  is  hardly  ever  suitable,  except  for  fistulse  of 
small  dimensions.  It  is  practised  with  either  solid  or  liquid  caustics,  or  with 
the  hot  iron.  As  it  is  an  innocent  method,  and  easy  of  application,  it  may 
be  well  to  employ  it  at  first  in  the  treatment  of  narrow  fistulse,  giving  the 
preference  to  the  hot  iron.  Although  cauterization  fails  very  often,  it  has, 
nevertheless,  furnished  a  certain  number  of  successes.      One  ought  not  to 

^  persist  too  long  in  the  employmedt  of  this  method,  for  fear  of  increasing  the 
size  of  the  fistula. 

2.  Urethrorraphy. — Various  methods  of  Urethrorraphy  have  been  devised. 
I  will  describe  that  which  appears  to  me  much  superior  to  all  the  others,  and 
which  is  almost  analogous  to  the  procedures  employed  by  Voillemier  and 
Verneuil.  In  this  method  (Fig.  135'3),  instead  of  freshening  the  edges  of  the 
fistula  themselves,  the  freshening  should  be  carried  out  upon  the  skin  and 
the  subcutaneous  tissues  which  surround  the  fistulous  orifice  for  a  distance 
of  half  a  centimetre,  so  as  to  bring  together  surfaces  and  not  edges.  As  to 
the  suture,  one  may  use  either  the  twisted  suture,  like  Voillemier,  or  the 
interrupted  metallic  suture,  like  Verneuil,  taking  care  that  the  pins  or  the 
wires  pass  obliquely  through  the  whole  thickness  of  the  lips  of  the  incision 
wound,  but  without  involving  the  mucous  membrane.   Although  the  apposi- 
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Fig.  1353. 


Urethrorraphy,  by  Voillemier'a  method. 


tion  of  the  surfaces  may  be  very  satisfactory  by  one  or  other  of  these  methods 
of  suture,  it  is  made  more  perfect  still  by  the  employment  of  the  shotted 

suture  with  a  single  wire,  analogous  to  that 
which  I  have  recommended  in  the  treat- 
ment of  hypospadia.'  Urethrorraphy,  prac- 
tised according  to  the  preceding  principles, 
very  often  gives  excellent  results;  never- 
theless, in  some  cases  of  extensive  loss  of 
substance,  it  proves  inefficacious,  and  re- 
course should  then  be  had  to  urethroplasty. 
3.  Urethroplasty, — Here  the  methods  are 
extremely  numerous,  and  I  shall  limit  my- 
self to  indicating  the  principal  ones,  refer- 
ring the  reader  to  special  works,  and  to  the 
Thesis  of  Cocteau,  who  has  presented  a 
complete  study  of  these  procedures.  Ac- 
cording to  this  last  author,  these  operations 
may  be  arranged  in  two  great  classes,  ac- 
cording as  they  belong  to  the  Indian  method 
or  to  the  French  method. 

The  procedures  of  the  Indian  method  con- 
sist in  taking  a  flap  from  a  neighboring 
region  and  turning  it  over  so  that  its  bleed- 
ing su''face  may  be  in  contact  with  the 
edges  of  the  fistula,  previously  freshened. 
The  flap  has  been  taken  either  from  the 
scrotum  (Sir  Astley  Cooper),  from  the  in- 
guinal region  (Delpech),  or,  finally,  from  the  crural  or  from  the  abdominal 
region  (Jobert).  These  more  or  less  complicated  operations  have  furnished 
only  indifferent  results. 

The  procedures  of  the  French  method  form  two  classes,  according  as  the  flaps, 
transferred  by  sliding,  are  united  by  their  edges  or  brought  into  apposition 
by  surfaces.  The  procedures  which  belong  to  the  first  class  consist  either 
in  dissecting  up  the  skin  which  surrounds  the  fistula,  and  drawing  it  up 
until  it  covers  the  latter,  or  in  cutting  lateral  or  anterior  and  posterior  flaps, 
which  are  left  adherent  by  their  extreinities,  and  which  are  loosened  at  the 
part  which  corresponds  to  the  fistula,  so  as  to  bring  them  together  by  sliding 
and  to  unite  them  edge  to  edge  in  front  of  the  abnormal  opening.  All  these 
methods  are  inferior  to  those  of  the  second  class.  Among  the  latter,  the 
simplest  are  the  methods  of  Delpech,  in  which  a  flap,  taken  either  from 
before  or  behind  the  fistula  and  brought  over  it  by  sliding,  is  applied  against- 
a  freshened  surface,  previously  prepared  either  in  front  of  or  behind  the 
abnormal  opening. 

Other  and  more  complicated  procedures  are  those  which  have  been  desig- 
nated by  the  name  of  '■'■doubling  methods"  or  methods  "  by  a  double  flap." 
Among  these  are  the  methods  of  Artaud,  of  Eigaud,  and  of  Sedillot.  They 
all  consist  in  cutting  a  penile  flap  and  a  scrotal  flap,  which  reciprocally  cover 
each  other,  and  fully  obliterate  the  fistula. 

Let  me  cite  still  the  method  of  Nelaton,  by  splitting  and  apposition  of  sur- 
faces. In  this  method  (Fig.  135'^  the  edges  of  the  fistula  are  freshened,  B^ 
transverse  incisions  are  made,  C  -D,  involving  the  skin  and  the  subcutaneous 
tissue  of  the  penis  beyond  the  superior  and  inferior  limits  of  the  perforation, 
and  to  a  distance  of  about  two  centimetres.     The  flaps  are  dissected  from 


1  See  Figures  1345  and  1346,  p.  495,  supra. 
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Fig.  1354. 


Nfelaton'8  method  of  urethroplasty. 


each  side  by  passing  a  blunt-pointed  bistoury,  F,  under  the  skin,  which  is 

loosened  all  around  the  fistula.     When  this  manoeuvre  is  executed,  there  is 

a  considerable  extent  of  skin,  having  at 

the  centre   the  cutaneous   orifice,  and  at 

each  extremity  two  bridges  limited  on  one 

side  by  the  fistula,  and  at  the  other  by  the 

transverse   incisions.     These   integuments 

are    brought    together    by   bringing    the 

freshened  surfaces  into  contact,  and  fixing 

them  by  the  twisted  or  the  shotted  suture. 

I  shall  pass  over  in"  silence  a  certain 
number  of  methods,  designed  for  special 
■cases,  and  which  might  accidentally  be  ap- 
plicable. I  think,  moreover,  that  in  the 
immense  majority  of  cases,  when  urethror- 
raphy  has  failed,  preference  should  be  given 
to  a  method  of  urethroplasty  exactly  analo- 
gous to  that  which  I  have  applied  to  the 
restoration  of  the  urethra  in  hypospadia — 
a  method  which  much  resembles  that 
which  Eeybard  has  described,  and  which 
consists  in  cutting  from  each  side  of  the 
fistulous  opening  two  small  flaps,  sufl&cient 
to  cover  the  former  by  their  reversal  in- 
Avards,  and  then  in  separating  the  skin  of 
the  penis  on  the  sides,  so  as  to  cover  in  the 
preceding  flaps;  As  to  suture,  I  recom- 
mend especially  tiie  shotted  suture  with  a  single  wire,  which  I  have  already 
■described. 

Finally,  when  the  various  methods  which  I  have  just  described  have  failed 
— since  one  of  the  most  active  causes  of  failure  resides  in  the  contact  of  urine, 
which,  in  mapy  cases,  neither  the  employment  of  the  retained  catheter  nor 
•  intermittent  catheterization  succeeds  in  preventing — recourse  may  be  had  to 
a  practice  first  recommended  by  Louis,  and  then  by  Viguerie,  Dieflenbach, 
and  especially  Segalas,  a  practice  which  consists  in  making  a  perineal  incision 
with  the  object  of  turning  aside  the  current  of  urine  while  cicatrization  of 
the  fistula  takes  place. 

It  is  for  the  same  purpose  that  some  surgeons  have  advised  to  dilate  a  con- 
■comitant  perineal  or  scrotal  fistula,  and  that  Malgaigne  proposed  puncturing 
the  bladder  with  a  canula,  which  was  to  be  allowed  to  remain. 

These  various  operations  evidently  should  not  be  made  a  general  method 
of  treatment,  but  they  constitute  very  useful  adjuvant  measures,  to  which  it 
may  be  proper  to  have  recourse  in  certain  especially  rebellious  cases. 

Urinary  Fever. — Under  the  names  of  urinary,  urethral,  urethro-vesical,  and 
■urcemic  fever,  and  of  urinary  intoxication,  resorption,  and  poisoning,  are  desig- 
nated febrile  accidents  of  variable  form  and  intensity,  which  may  occur  in  the 
•course  of  diseases  of  the  urinary  passages,  sometimes  without  apparent  cause, 
but  more  frequently  after  operations  even  of  the  most  simple  character,  such 
as  sounding. 

"Velpeau,  in  1833,  and  almost  at  the  same  time  Civiale,  pointed  out  for  the 
first  time  the  most  startling  of  these  accidents ;  they  brought  to  notice  the 
pathological  bond  which  unites  to  affections  of  the  urinary  passages  the  phe- 
nomena of  urinary  fever,  until  then  unknown  in  their  essence,  or  misinter- 
preted.    Since  then  this  affection  has  been  the  object  of  numerous  studies,  to 


518  INJURIES   AND   DISEASES   OF   THE   URETHKA. 

the  more  important  of  which  I  shall  refer  when,  after  having  described  the 
clinical  forms  of  urinary  fever,  I  shall  attempt  to  elucidate  its  pathogeny, 
which  is  still  obscure  in  a  certain  number  of  points. 

Symptomatology. — The  symptomatic  aspect  in  which  urinary  fever  pre- 
sents itself  is  extremely  varied,  and  the  multiplicity  of  shapes  which  the 
affection  may  assume  is  one  of  the  difficulties  of  its  clinical  study.  Urinary 
fever  is  not  a  unit ;  it  affects  multiple  clinical  forms.  Sometimes  it  shows 
itself  by  striking  phenomena,  breaking  out  suddenly,  and  generally  of  short 
duration :  this  is  the  acute  form.  Sometimes  it  takes  a  less  active  course, 
and  then  proceeds  slowly,  with  less  violent  manifestations,  sometimes  even 
hardly  appreciable:  this  is  the  chronic  or  slow  form.  But,  again,  in  each  of 
these  two  forms  it  is  necessary  to  recognize  different  types,  according  to 
the  appearance'  which  the  disease  assumes.  Thus  the  acute  foi-m  of  urinary 
fever  includes  three  types :  (1)  Type  with  frank  paroxysms ;  (2)  Type  with 
pernicious  paroxysms ;  (3)  Continuous-remittent  type.  The  chronic  or  slow 
form  is  characterized  by  a  febrile  state,  which  is  not  very  intense,  but  pei-ma- 
nent,  and  with  slight  variations  in  the  degree  of  the  fever ;  it  occurs  as  a  pri- 
mary affection,  or  follows  the  acute  form.  The  two  varieties, acute  and  chronic, 
may  coincide  in  a  single  patient,  and  nothing  is  less  rare  than  to  see  acute  phe- 
nomena break  out  in  a  patient  who  for  a  longer  or  shorter  time  has  shown 
symptoms  of  the  chronic  form.  It  is  likewise  common  to  both  forms  to  have 
phlegmons  in  peculiar  situations,  which  frequently  end  in  suppuration. 

Acute  Form  of  Urinary  Fever. — (1)  Fever  ivith  frank  -paroxysms. — In  this 
first  type,  urinary  fever  reveals  itself  suddenly  by  a  febrile  attack,  a  com- 
plete and  well-marked  paroxysm  comprising  the  three  classic  stages:  chill, 
fever,  and  sweating.  Excited  usually  by  a  catheterization  or  by  an  operative 
procedure,  or  even  appearing  spontaneously  in  an  individual  who  has  an 
affection  of  the  urinary  passages,  the  frank  attack  always  begins  with  a  chill. 
The  length  and  intensity  of  this  chill  are  variable.  It  may  last  from  some 
minutes  to  two  or  three  hours ;  usually  its  duration  varies  between  half  an 
hour  and  three-quarters  of  an  hour.  Its  intensity  is  almost  always  consider- 
able: simple  sensations  of  cold  are  rare ;  ordinarily  there  are  general  trembling 
and  chattering  of  the  teeth.  In  exceptional  cases  cyanosis,  coldness  of  the- 
extremities,  and  extreme  anxiety,  may  be  observed.  The  stage  of  chill  is 
immediately  followed  by  a  more  or  less  well-marked  stage  of  heat.  In  ordi- 
nary cases  the  eyes  are  brilliant,  the  skin  dry  and  burning ;  the  respiration, 
which  is  less  anxious  and  fuller  than  in  the  preceding  stage,  is  still  hurried. 
All  these  phenomena  diminish  gradually.  The  skin,  moist  at  first,  is  soon 
soaked  with  an  abundant  perspiration,  which  covers  the  entire  body  and  may 
inundate  the  bed.  This  is  the  stage  of  sweating,  which  always  terminates  a. 
frank  attack.  The  patient,  having  become  calm,  says  that  he  feels  well.  The 
attack  is  ended,  leaving  behind  it  only  a  little  fatigue,  which  disappears  after 
two  or  three  days.  From  the  outset  of  the  urinary  attack  the  thermometer 
mounts  suddenly  from  37°  to  40°  C.  (98.6°  to  104°  F.),  and  even  41°  C. 
(105.8°  F.) ;  when  the  attack  is  ended  it  sinks  rapidly  by  a  frank  deferves- 
cence, and  redescends,  in  twenty-four  hours  at  most,  sometimes  in  a  few 
hours,  to  37°  C.  However,  even  in  this  frank  attack,  things  do  not  always 
pass  so  simply :  there  are  certain  complications  which  supervene,  and  which 
give  the  frank  attack  a  special  physiognomy,  that  it  is  important  to  be  ac- 
quainted Math  in  order  not  to  go  astray. 

It  is  proper  to  place  in  the  first  rank  nervous  disturbances,  usually  manifest- 
ing themselves  in  the  form  of  delirium  :  this  delirium,  sometimes  wandering 
(sub-delirium),  sometimes  violent,  usually  begins  during  the  stage  of  chill, 
but  its  appearance  may  be  delayed  till  the  stage  of  fever.  It  is  without  great 
prognostic  importance.    The  frank  attack  of  urinary  fever  is  always  accompa- 
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nied  by  digestive  disturbances  :  the  tongue  is  broad,  and  covered  with  a  thict, 
furry  coat ;  the  mouth  is  sticky  and  bitter ;  there  are  nausea  and  almost  always 
one  or  two  vomitings  of  food  or  glairy  matter,  with  a  little  diarrhcea.  Some- 
times these  symptoms  are  exaggerated.  The  tongue  becomes  more  or  less 
dry,  the  saliva  is  acid,  and  explains  the  frequent  occurrence  of  thrush  in  the 
subjects  of  urinary  disorders  ;  the  vomiting  is  repeated  ;  the  stools  become  very 
abundant  and  fetid ;  there  is  a  veritable  gastro-intestinal  crisis.  The  oppres- 
sion, which  constitutes  a  part  of  the  attack,  goes  on  in  some  cases  to  an  intense 
dyspnea:  the  patient  complains  of  a  sensation  of  weight  upon  the  sternum, 
which  prevents  him  from  expanding  his  thorax ;  nevertheless,  nothing  is  dis- 
covered upon  auscultation.  Finally,  complications  may  arise  in  connection 
with  the  circulatory  system.:  the  pulse,  alvpays  accelerated  during  the  progress 
of  the  attack,  small  at  the  beginning,  full  and  strong  at  the  end,  very  frequently 
has  irregularities  and  intermittencies.  These  phenomena,  which  begin  with 
the  attack  or  a  little  before,  usually  cease  with  it,  but  may  persist  for  several 
days.  They  are  not  connected  with  cardiac  alterations,  for  auscultation  reveals 
no  abnormal  sound ;  they  appear  to  me  to  be  attributable  to  troubles  of  the 
capillary  circulation,  under  the  influence  of  the  badly  depurated  blood  which 
these  vessels  convey  at  the  times  of  the  attacks.  It  may  be,  also,  that  this 
blood  acts  upon  the  medullary  centres,  and  especially  upon  those  of  the  pneu- 
mogastric:  the  respiration,  indeed,  is  likewise  altered  in  its  rhythm,  but  the 
ear  detects  no  abnormal  sound,  either  in  the  lungs  or  in  the  heart. 

(2)  Fever  loith  pernicious  paroxysms. — In  this  second  type,  urinary  fever 
proceeds  also  by  paroxysms,  but  these  attacks  present  this  peculiarity :  that 
one  of  their  symptoms,  or  one  of  their  stages,  is  much  exaggerated  and  dom- 
inates the  scene :  the  proportion  between  the  different  stages  of  the  frank 
attack  is  broken  in  favor  of  one  of  them.  According  to  the  predominant 
phenomena,  th^re  may  be  observed :  (a)  A  fever  with  pernicious  paroxysms 
of  indeterminate  form,  in  which  are  found  the  three  stages  of  the  frank  attack, 
but  in  which  the  fever,  which  is  more  intense,  has  begun  with  a  more  violent 
and  longer  rigor ;  a  stage  of  very  high  fever  is  succeeded  by  abundant  sweats, 
and  the  patient,  worn  out,  having  no  more  strength  to  react,  succumbs  in 
from  twenty-four  to  thirty-six  hours  ;  (p)  A  fever  with  pernicious  attacks  of 
an  algid  type,  remarkable  by  the  intensity  and  the  duration  of  the  chill  or 
chills  with  which  it  begins,  and  by  the  exaggeration  of  the  ordinary  symp- 
toms of  the  first  stage — agitation,  anxiety,  cyanosis,  coldness  of  the  extremi- 
ties ;  reaction  does  not  take  place,  and  the  patient  succumbs;  (c)  An  asphyxia 
form,  characterized  by  suffocation  occurring  in  the  midst  of  the  stage  of  heat ; 
and  (d)  other  forms,  still — typhous,  tetanic,  choleriform,  etc.^ — -but  much  less 
clearly  defined. 

(3)  Hemittent-continuous  fever. — This  third  type  of  acute  urinary  fever  is 
characterized  by  repeated  paroxysms  of  a  form  varying  according  to  the 
individuals,  but  repeating  themselves  almost  always  in  the  same  form  in  the 
same  patient ;  a  more  or  less  marked,  continuous  febrile  state  fills  up  the 
intervals  of  the  exacerbations.  After  a  violent  and  long  chill,  the  hot  stage 
which  always  follows  it  in  frank  attacks  is  not  seen  to  come  on  ;  reaction 
takes  place  slowly  and  imperfectly  ;  the  patient  appears  to  have  difficulty  in 
coming  out  of  his  febrile  state,  and,  in  fact,  he  does  not  come  out  of  it ;  when 
finally  he  is  warmed  up  again,  he  is  burning  and  agitated,  for  it  is  unusual 
to  see,  on  even  a  few  points  of  the  body,  a  partial  perspiration,  instead  of  the 
abundant  sweats  which  terminate  the  frank  attack.  The  length  of  this 
attack  is  notably  longer  than  that  of  the  frank  attack.  The  thermometer 
oscillates  between  40°  and  41°  C.  (104°  and  105.8°  F.)— once  Guyon  saw  it  at 
41.6°  C.  (106.9°  F.),  in  a  patient  on  whom  he  had  performed  lithotrity ;  it 
does  not,  however,  rise  higher  than  in  the  frank  attacks,  but  it  does  not  fall 
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to  the  normal  point ;  and  the  tracing  taken  in  these  cases  shows  a  series  of 
summits  which  separate  more  or  less  deep  depressions.  Complete  apyrexia 
is  very  rare  in  this  form  of  the  affection. 

The  complications  of  this  third  type  are  analogous  to  those  mentioned  in 
connection  with  frank  attacks,  but  they  occur  almost  constantly,  and  have  a 
character  of  greater  gravity.  The  most  remarkable  are  those  which  occur  in 
the  digestive  apparatus :  the  tongue  becomes  red,  and  dries  rapidly,  as  like- 
wise does  the  throat,  of  which  the  patient  complains  ;'  the  saliva  is  thin  and 
acid ;  at  the  end  of  several  days,  when  the  condition  is  aggravated,  the 
tongue  is  covered  with  a  fuliginous  deposit,  and  becomes  dusky  and  crusted 
(parrot-tongue).  Thrush  appears  often  and  very  rapidly,  thick  patches  cover 
the  internal  surface  of  the  cheeks,  and  especially  the  pharynx  and  the  soft 
palate ;  it  has  not,  however,  according  to  the  observation  of  Guyon,  the  same 
prognostic  gravity  in  urinary  fever  as  in  other  affections.  Vomiting  and 
diarrhoea  are  usually  observed  ;  they  have  a  peculiar  character  of.  frequency 
and  severity.  Nervous  disturbances  may  be  seen,  and,  in  certain  cases,  the 
agitation  and  delirium  end  in  prostration  and  coma,  as  in  pernicious  attacks. 
Disturbances  of  the  respiration  and  of  the  circulation^  already  mentioned  among 
the  complications  of  frank  attacks,  are  found  also  in  this  form,  but  with 'a 
more  marked  character  of  tenacity  and  duration :  oppression  may  be  very 
pronounced ;  irregularities  and  intermittency  of  the  heart  are  usually 
observed,  and  although  at  the  beginning  the  cardio-pulmonary  disturbances 
are  not  accompanied  by  any  stethoscopic  phenomena,  it  may  be  feared  that, 
with  time,  pulmonary  congestion  with  its  numerous  subcrepitant  rales  will 
come  on,  or  even  true  pneumonia. 

Analysis  of  the  urine  shows  that  the  quantity  of  urea  contained  in  the 
urine  passed  at  the  moment  of  the  attack  is  below  normal ;  this  is  shown  by 
many  researches  which  I  have  undertaken,  and  to  which  I  shall  return  here- 
after. This  diminution  of  the  proportion  of  urea  is  absolute.  Indeed,  during 
the  attack,  the  quantity  of  urine  excreted  is  less  than  at  ordinary  times ;  but 
the  secretion  resumes  its  normal  quantity  and  composition  after  the-  fever. 
Quite  violent  renal  -pains  may  be  observed  in  some  cases,  but  this  symptom 
is  after  all  quite  rare.  Pain  caused  even  by  pressure  in  the  lumbar  region  is 
not  constant ;  Guyon,  having  carefully  sought  for  it  in  a  great  number  of 
patients,  met  with  it  in  only  a  third  or  fourth  of  the  cases. 

There  are  still  other  complications  which  are  not  met  with  except  in  this 
third  form  of  urinary  fever,  and  much  more  rarely  in  the  chronic  form:  these 
are  simple  pains,  and  phlegmonous  inflammations  which  may  end  in  suppura- 
tion, and  which  are  ordinarily  situated  in  the  skin,  the  subcutaneous  and  deep 
cellular  tissue,  the  joints,  the  muscles,  and  certain  organs.  Pustular  erup- 
tions of  the  skin,  mentioned  by  Civiale,  are  of  extreme  rarity.  Much  more 
frequent  are  alterations  of  the  subcutaneous  cellular  tissue.  They  usually 
appear  in  the  form  of  irregularly  circumscribed  and  spontaneously  painful 
indurations ;  they  occupy  one  or  more  points  of  the  upper  extremities 
especially  ;  the  skin  which  covers  them  is  red,  or  has  kept  its  normal  color  ; 
their  ordinary  termination  is  resolution  ;  they  suppurate  only  in  exceptional 
cases.  The  lower  extremities,  and  especially  the  calves  of  the  legs,  are  almost 
exclusively  the  seat  of  extremely  acute  pains,  analogous  to  the  pains  of  rheu- 
matism; they  occupy  the  depth  of  the  limb,  being  unaccompanied  by  swell- 
ing or  redness,  and  disappear  spontaneously,  to  reappear  at  longer  or  shorter 
intervals. 

In  addition  to  these  relatively  benign  complications,  there  are  others  more 
serious.  They  are  happily  less  frequent,  almost  rare  :  they  are  suppuration 
of  the.  soft  parts  (cellular  tissue  and  muscles),  and  of  the  articulations. 
According  to  Marx,  the  regions  where  these  absdlesses  of  the  cellular  tissue 
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and  of  the  muscles  have  been  observed,  may  be  thus  arranged,  following  the 
order  of  frequency :  leg,  thigh,  buttock,  hypogastrium,  forearm,  precordial 
region ;  there  is  on  record  only  one  case  of  abscess  of  the  iliac  fossa,  and 
likewise  only  one  of  retro-pharyngeal  abscess.  As  to  joint-suppuration,  it 
has  been  seen  in  the  knee,  in  the  shoulder,  in  the  ankle.  These  cases  are 
much  more  rare  than  those  of  phlegmon  of  the  soft  parts.  Finally,  parotiditis 
has  been  sometimes  observed,  coming  on  in  the  last  period  of  urinary  fever, 
and  having  the  same  characteristics  and  the  same  gravity  as  in  other  infec- 
tious diseases  in  which  it  is  customary  to  meet  witih  it. 

Duration  and  Termination  of  Acute  Urinary  Fever. — The  frank  attack,  which 
constitutes  the  first  type  of  the  acute  form,  may  last  from  one  to  three 
days ;  its  ordinary  duration  is  at  least  twenty-four  hours.  Pernicious  attacks 
may  be  very  quickly  fatal,  and  carry  oft"  the  patient  in  twenty-four  hours. 
It  is  much  harder  to  fix  an  exact  limit  to  the  duration  of  the  continuous- 
remittent  form ;  it  varies  between  these  two  extremes,  five  and  twenty  days. 

Death,  which  is  exceptional  in  the  first  type  and  frequent  in  the  second 
(pernicious  attacks),  is  quite  frequent  also  in  the  continuous-remittent  type. 
Most  of  the  patients  who  succumb  die  with  an  elevated  temperature ;  in 
others,  there  is  seen  at  the  moment  of  death  a  temperature  below  37°  C. 
(98.6°  F.).  A  happy  termination  is  announced  by  a  rapid  defervescence  in 
frank  attacks ;  hj  a  slow  defervescence,  which  becomes  progressively  more 
marked  for  several  days,  in  the  continuous-remittent  fever. 

Chronic  Form  of  Urinary  Fever. — The  chronic  form  is  characterized  by 
moderate,  continuous  fever,  the  tracing  of  which  shows  very  slight  oscilla- 
tions, but  which  is  susceptible,  either  spontaneously  or  under  the  influence 
of  surgical  interference,  of  being  replaced  by  one  or  a  number  of  grave  ex- 
acerbations. This  form  of  urinary  fever  may  succeed  the  continuous-remit- 
tent type  of  the  acute  form,  the  grave  exacerbations  of  which  disappear  for 
a  time,  leaving  in  their  place  a  continuous  and  not  very  intense  febrile  con- 
dition ;  or  it  may  be  established  from  the  first,  in  the  latter  case  its  beginning 
often  passing  unobserved  until  the  day  when  a  grave  exacerbation  occurs.  The 
febrile  state  is  usually  very  slight  in  the  chronic  form  of  urinary  fever,  the 
predominant  and  constant  symptoms  of  which  are  digestive  disturbances,  and 
a  -peculiar  alteration  of  the  general  condition.  The  appetite  is  much  diminished, 
digestion  is  laborious,  the  tongue  is  foul  and  covered  with  a  thick  coat,  the 
mouth  is  sticky  and  dry.  At  the  same  time  the  patient  grows  thin,  and  ac- 
quires a  yellowish,  cachectic  tinge,  but  not  icteric.  Upon  the  foundation  of 
this  slightly  febrile  and  principally  gastric  condition,  there  break  out,  at 
irregular  intervals,  moi'e  or  less  pronounced  exacerbations,  after  which  the 
fever  resumes  its  continuous  type,  and  so  on  to  the  recovery  or  death  of  the 
patient.  Although  in  this  slow  form  of  urinary  poisoning  suppuration  in 
the  limbs  and  in  the  joints  is  very  rarely  seen,  nevertheless  it  is  more  grave 
than  the  acute  form.  Death  usually  takes  place  by  a  return  to  the  acute 
state,  or  more  rarely  by  progressive  wasting  and  cachexia,  in  which  case  the 
patient  succumbs  with  a  reduced  temperature. 

Etiology  of  Urinary  Fever. — Urinary  fever  presents  itself  in  two  conditions : 
sometimes  it  appears  spontaneously ;  sometimes  it  follows  an  operation  or 
the  simple  use  of  a  sound.  It  is  hardly  ever  seen  in  frankly  acute  diseases 
of  the  urinary  passages.  These  diseases  (prostatitis,  urethritis,  and  even 
cystitis)  may  indeed  be  accompanied  by  a  very  pronounced  febrile  state,  but 
that  is  a  common  infiammatory  fever,  which  it  is  important  not  to  confound 
with  urinary  fever ;  the  first  has  a  regular  course,  in  which  defervescence 
rapidly  follows  surgical  intervention ;  the  second  is  irregular,  with  exacer- 
bations. The  distinction  is  usually  easy ;  it  may  be  made  even  when  the 
two  febrile  states  coincide — when,  for  example,  a  urinary  abscess  or  urinary 
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infiltration  has  developed  in  a  patient  with  old  urinary  disorder,  who  is 
being  consumed  by  the  slow  form  of  urinary  fever ;  but  the  diagnosis  is  very 
difficult  when  infiltration  of  urine  is  complicated  with  pysemic  manifesta- 
tions, the  febrile  type  of  pyagmia  bearing  a  very  strong  resemblance  to  that 
of  urinary  fever.     These  are  very  difficult  cases,  but,  hapjaily,  they  are  rare. 

(1)  Spontaneous  Fever. — Urinary  fever  is  seen  especially  in  chronic  diseases 
of  the  urinary  passages :  strictures,  prostatic  hypertrophy,  calculi ;  and  even 
then  it  does  not  appear  until  an  advanced  stage  of  the  malady,  when  trou- 
bles of  micturition  and  consecutive  lesions  of  the  urinary  apparatus  have 
come  on.  Thus  it  is  that,  in  patients  with  stricture,  and  in  those  with  pros- 
tatic disease,  it  appears  at  that  period  of  the  malady  in  which  the  bladder 
can  no  longer  empty  itself  completely.  Chronic  cystitis,  which  is  usually 
due  to  incomplete  retention,  constitutes  a  frequent  condition  of  urinary  fever. 
As  to  vesical  calculi,  their  influence  in  relation  to  the  production  of  urinaiy 
fever  varies  with  one  subject  or  another,  without  it  being  possible  to  fix  the 
reasons  for  these  variations.  Certain  calculi  remain  for  a  long  time  without 
febrile  complications,  others  soon  show  symptoms  of  fever  in  its  slow  form. 
As  to  neoplasms  of  the  urinary  organs  (fungus,  cancer,  tubercle),  it  is  the 
secondary  lesions  which  they  determine,  that  provoke  urinary  fever. 

(2)  Provoked  Fever. — All  operations,  even  the  most  simple,  may  provoke 
urinary  fever :  sounding,  or  simple  dilatation,  either  temporary  or  permanent, 
of  a  stricture  of  the  urethra,"  suffices  to  provoke  a  frank  attack  of  urinary 
fever ;  fruitless  efforts  to  pass  a  bougie  through  an  impassable  stricture,  too 
prolonged  or  too  rough  maniiDulations,  the  introduction  of  too  large  an  instru- 
ment, constitute  so  many  possible  causes  of  the  appearance  of  fever.  Frank 
attacks  are  the  consequence  of  internal  urethrotomy  in  a  third  of  the  eases, 
according  to  Guyoii ;  they  usually  break  out  between  the  second  and  third  day, 
in  the  twelve  or  eighteen  hours  which  follow  the  removal  of  the  catheter ; 
they  appear  more  frequently  when  no  retained  catheter  is  used  after  the  opera- 
tion. A  clumsy  or  brutal  evacuatory  catheterization  may  cause  an  attack, 
which  may  likewise  supervene,  although  more  rarely,  after  the  most  irre- 
proachable use  of  instruments.  Complete  evacuation  of  a  bladder  which  has 
been  long  distended  by  urine,  is  a  condition  quite  favorable  to  the  production 
of  an  attack.  In  lithotrity  urinary  fever  is  almost  constant,  especially  after 
the  first  two  sittings,  and  its  severity  is  genei-ally  proportioned  to  the  length 
and  difficulties  of  the  sitting ;  the  engagement  of  an  irregularly'  shaped  cal- 
culus in  the  urethra,  necessitating  great  eflforts  in  urinating,  may  very  rapidly 
provoke  the  appearance  of  an  acute  attack. 

Pathogenesis  of  Urinary  Fever. — Four  principal  theories  have  been  proposed 
to  explain  the  pathogenesis  of  urinary  fever.  Although  Velpeau,  after  having 
indicated  certain  urinary  accidents,  and  discovered  the  pathological  bond 
which  connected  them  with  alterations  of  the  urinary  apparatus,  attempted 
to  explain  them  "  by  the  re-entrance  into  the  current  of  the  circulation  of 
some  of  the  constituents  of  the  urine,"  he  was  not  followed  in  this  path,  and 
the  majority  of  surgeons  invoked,  with  Chassaignac,  phlebitis  of  the  very 
vascular  tissues  of  the  region.  At  a  somewhat  later  period,  Reybard  first, 
and  then  Bonnet,  of  Lyons,  struck  especially  by  the  symptoms  of  general 
exhaustion  and  of  depression  of  strength,  invented  the  theory  of  nervous  ex- 
haustion by  reflex  action,  analogous  to  the  theory  of  shock,  invoked  to  explain 
the  general  accidents  which  accompany  great  traumatisms.  The  third  theory, 
which  has  nowadays  a  great  number  of  partisans,  is  that  of  urinary  absorp- 
tion, expressed  for  the  first  time  by  Velpeau,  and  defended  in  the  thesis  of 
one  of  Ms  pupils.  In  his  woi'k,  which  reflects  the  opinions  of  his  master, 
Perdrigeon  plainly  attributes  the  febrile  manifestations  to  the  introduction 
of  a  cei'tain  quantity  of  urine  into  the  blood,  but  he  leaves  unsettled  the 
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point  of  determining  whether  this  vitiation  of  the  blood  is  produced  by  ab- 
sorption of  fully  formed  urine,  or  by  a  defect  of  elimination  in  the  work  of 
the  kidneys.     It  is  between  these  two  hypotheses  that  we  must  still  hesitate. 

Whilst,  by  the  works  of  Maisonneuve,  de  Saint-Germain,  Sedillot,  and 
Eeliquet,  the  theory  of  direct  absorption  of  wholly  formed  urine  by  a  point 
of  lesion  in  the  urinary  passages,  is  definitively  proved,  a  fourth  theory, 
already  vaguely  indicated  in  the  thesis  of  Perdrigeon,  is  coming  forward. 
This  is  the  renal  theory.  In  1856  Vei'neuil  found  lesions  of  the  kidneys  at 
the  autopsy  of  a  patient  who  had  died  of  urinary  fever  after  the  use  of  the 
sound,  and  he  inclined  to  refer  the  accidents  observed  during  the  life  of  the 
patient  to  the  functional  disturbance  of  the  kidney.  ]S"ot  long  after,  Bron'  re- 
jected entirely  direct  absorption  of  fully  formed  urine,  and  admitted  exclu- 
sively a  defect  in  the  depuration  of  the  blood,  by  a  disturbance  of  reflex  origin 
in  the  secretion  of  urine.  Civiale  (1860)  distinguished  between  urinary  fever 
independent  of  any  surgical  operation,  and  which  may  be  due  to  nephritis, 
and  that  other  urinary  fever  which  he  calls  urethro-vesical  fever,  which  is  due 
to  absorption  by  the  urethra  and  bladder  of  stagnant  and  more  or  less  altered 
urine.  In  the  works  of  Philips,  Mauvais,  and  especially  Marx,  the 
exclusively  renal  theory  predominates  ;  Dolbeau  (1864)  declares  himself 
thoroughly  convinced  of  it ;  Malherbe  (1872)  defends  it  resolutely  in  his 
thesis.  But  shortly  afterwards  Gosselin  and  Reliquet  affirm  again  the  direct 
absorption  by  torn  mucous  membranes,  and  Gosselin  insists  especially  upon 
the  part  played  by  alterations  of  the  urine. 

The  two  theories  of  phlebitis  and  of  nervous  exhaustion  belong  to  history, 
and  are  absolutely  untenable ;  there  remain  the  theory  of  direct  absorption 
and  the  renal  theory  ;  equally  rational,  equally  in  accord  with  recent  advances 
relative  to  the  pathological  physiology  of  fever,  they  both  make  urinary  fever 
the  result  of  a  systemic  intoxication  with  the  constituents  of  the  urine  ;  the 
first  admits  the  resorption  of  these  constituents  by  a  point  of  lesion  in  the 
urinary  passages,  the  second  maintains  their  non-elimination  by  a  chronically 
altered  kidney,  or  by  one  the  function  of  which  is  temporarily  disturbed  by 
a  passing  congestion  of  reflex  origin.  The  latter  has  on  its  side  the  experi- 
ments of  Claude  Bernard  and  of  Barreswill,^  showing  that  after  nephrectomy 
the  proportion  of  urea  increases  sensibly  in  the  blood,  and  that  the  increased 
gastric  and  intestinal  secretions  then  become  the  chatmels  for  its  elimination ; 
whence  the  gastric  symptoms,  the  digestive  disturbances,  the  diarrhcea,  and 
the  vomiting,  which  are  soon  observed  in  animals  which  have  undergone 
ablation  of  the  kidneys.  On  the  other  hand,  the  experiments  of  Kuss  and 
Susini'  have  proved  the  possibility  of  direct  absorption,  by  establishing 
clearly  that  if  the  vesical  mucous  membrane  is  devoid  of  all  absorbing  power 
in  the  state  of  health,  it  is  far  from  being  the  same  when  the  epithelium  is 
altered  or  destroyed. 

It  is  between  these  two  theories,  then,  that  it  is  proper  to  choose,  or  rather 
it  is  necessary  to  subject  them  to  the  clinical  test,  and  to  see  if  one  of  them 
can  explain,  to  the  exclusion  of  the  other,  the  various  occurrences  of  urinary 
fever.  The  acute,  frank  attack — that,  for  example,  which  follows  catheter- 
ization with  too  large  an  instrument,  or  an  ill-managed  one,  or,  again,  the 
passage  of  a  bougie  which  has  produced  an  abrasion  of  the  canal — can  hardly 
be  explained  by  direct  absorption.  How  is  it  to  be  supposed,  indeed,  that 
this  delicate  abrasion  has  been  able  to  become  the  door  of  entrance  to  so 
rapid  a  poisoning  by   the  urine,  even  if  this  were  altered,  alkaline  and 

1  Gaz.  MM.  de  Lyon,  p.  343  ei  seq.     1858. 

^  Leqons  sur  les  Liquides  de  I'Organisme,  p.  31  et  seq.     Paris,  1859. 

^  Snsini,  De  1' Impermeability  de  I'Epith^lium  Vesical.     These  de  Strasbourg,  1867. 
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ammoniacal,  when  it  is  hot  manifested  when  an  infiltration  of  urine  has 
extensively  invaded  the  cellular  tissue  ?  In  fact,  to  explain  the  penetration 
of  the  urine  into  the  tissues  by  so  small  a  door  of  entrance,  arguments  have 
been  founded  upon  the  efforts  necessitated  by  micturition  which  has  become 
difficult ;  or  again,  upon  the  permanent  presence  of  an  insti'ument  com- 
pletely filling  the  calibre  of  the  urethra ;  but  extravasation  of  urine  takes 
place  almost  without  hindrance  in  infiltration. 

Considering  that  it  has  been  possible,  in  some  cases  of  rapid  death,  to  de- 
termine the  presence  of  an  intense  congestion  of  the  kidneys,  which  presented 
here  and  there  small  hemorrhagic  foci,  and  that,  on  the  other  hand,  my 
researches  have  shown  that  there  is  a  considerable  diminution  in  the  pro- 
portion of  urea  in  the  urine  voided  at  the  time  of  an  attack,  at  the  same  time 
that  there  is  a  notable  augmentation  of  its  proportion  in  the  blood,  we  are 
led  to  the  conclusion  that  in  these  cases  the  renal  theory,  which  assumes  the 
intervention  of  a  vaso-motor  disturbance  of  reflex  origin,  is  the  only  one 
acceptable.  But  can  an  absolutely  healthy  kidney,  under  the  influence  of  so 
slight  an  excitation,  become  the  seat  of  a  reflex  congestion  intense  enough  to 
give  rise  to  the  frank  paroxysm  ?  I  have  some  doubt  in  regard  to  this,  all 
the  more  because  there  are  quite  a  number  of  cases  in  which  the  febrile  out- 
break does  not  occur,  although  the  same  cause  of  excitation  may  exist.  On 
the  other  hand,  the  explanation  does  not  appear  to  me  to  be  doubtful  in 
pernicious  attacks  which  are  produced  by  the  same  mechanism  acting  on  an 
already  altered  kidney. 

In  the  continuous-remittent  fever  which  constitutes  the  third  type  of  the 
acute  form,  the  febrile  state  is  continuous,  with  more  or  less  frequent  repeti- 
tions of  the  exacerbations.  These  exacerbations  often  come  on  without  surgi- 
cal provocation ;  they  sometimes  coincide  with  changes  or  excesses  of  diet. 
Absorption  pure  and  simple  cannot  be  invoked,  and  it  is  more  rational  to 
think  that  it  is  the  renal  lesions  that  keep  up  the  febrile  state,  or,  to  speak 
more  correctly,  the  continuous  state  of  urcemic  i7itoxication,  which  is  also 
demonstrated  by  the  various  phlegmasise  observed  in  the  course  of  this  type 
of  urinary  fever. 

The  pathogenesis  of  the  chronic  or  slow  form  is  more  complex :  here,  in- 
deed, there  coexist  almost  constant  renal  lesions  and  stagnation  of  urine,  in  a 
bladder  chronically  inflamed,  that  is  to  say,  which  has  become  permeable  and 
has  been  indued  with  absorbent  power.  The  disease  is  spontaneous,  almost 
apyretic,  characterized  specially  by  general  phenomena,  gastric  disburbances, 
and  progressive  emaciation.  Is  it  not  logical  to  think  that  there  is  in  such 
cases  a  veritable  urinary  poisoning  {urincemia),  produced  by  direct  absorption 
of  a  more  or  less  altered  urine  ?  And,  as  at  the  same  time  the  kidneys  are 
diseased,  let  any  excitation  whatever  supervene,  and  there  may  be  seen  to 
come  on  suddenly,  by  the  mechanism  of  renal  congestion,  the  gravest  acci- 
dents, and  sometimes  rapid  death. 

It  is,  therefore,  not  well  to  adopt  either  theory  to  the  exclusion  of  the 
other,  but  to  recognize  that  both  appear  to  be  necessary  to  explain  tvpo  very 
difterent  forms  of  urinary  fever. 

Treatment — Study  of  the  conditions  in  which  urinary  fever  is  developed 
shows  that  if  it  sometimes  appears  spontaneously,  it  is  oftener  provoked  by 
surgical  interference  ;  the  circumstances  in  which  it  is  apt  to  occur  have  been 
carefully  noted,  and  among  them  have  been  mentioned  certain  modifications 
of  the  general  condition,  it  results  from  these  considerations  that  the  surgeon 
ought  to  be  sure,  by  fulfilling  certain  medical  indications,  to  place  his  patient 
in  the  most  favorable  conditions ;  and  that,  on  the  other  hand,  he  should  avoid 
in  his  intervention  the  manoeuvres  and  procedui-es  which  have  appeared  to  be 
of  a  nature  to  favor  the  development  of  urinary  fever.     The  treatment  should 
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be  above  all  preventive,  and  medical  as  well  as  surgical.-  The  preventive  thera- 
peutic indicatioBS  ought  especially  to  attract  attention :  the  disease  once  de- 
clared, the  surgeon  has  hardly  anything  to  do  but  to  recommend  palliatives, 
or  to  gather  indications  for  operative  intervention. 

The  preventive  surgical  treatment  consists  essentially  in  adopting  measures  of 
prudence,  before,  during,  and  after  an  operation.  Before  operation  the  patient 
should  be  obliged  to  take  a  rest  of  several  days,  longer  or  shorter,  according 
to  the  nature  and  importance  of  the  operation  to  come.  A  simple  examina- 
tion of  the  urethra  may,  if  necessary,  be  made  off-hand,  but  a  minute  ex- 
ploration of  the  urethra,  and  still  more  one  of  the  bladder,  demands  prepa- 
ration on  the  part  of  the  patient.  The  time  of  resting  may  be  employed  in 
preparing,  by  the  introduction  of  bougies  with  a  progressively  increasing 
diameter,  the  organs  to  undergo  the  passage  and  contact  of  more  voluminous 
and  harder  instruments.  Civiale,  who  took  several  days  before  carrying  an 
instrument  all  the  way  into  the  bladder,  has  laid  down,  on  this  subject,  some 
very  wise  precepts,  which  may  be  summed  up  in  these  three  words :  slow- 
ness, patience,  gentleness.  It  is  unnecessary  to  say  that  force,  even  in  the 
very  smallest  degree,  ought  never  to  be  employed  to  cause  an  instrument  to 
pass.  The  rapid  passage  of  a  bougie  or  catheter,  besides  that  it  may  be 
injurious,  is  useless,  the  surgeon  not  having  time  to  recognize  the  sensations 
which  he  ought  to  get  from  his  instrument.  These  rules  should  be  even 
more  rigorously  observed  when  exploration  of  the  bladder  is  concerned. 

During  the  operation  the  same  rules  should  be  applied,  that  is  to  say,  pains 
should  be  taken  to  diminish  as  much  as  possible  the  duration  of  the  operative 
manoeuvres,  and  to  regulate,  with  jealous  care,  the  degree  and  duration  of  in- 
strumental contact  (Guyon).  Although  urinary  fever  cannot  be  attributed 
to  shock  of  the  nervous  system,  it  is  wise  to  diminish  or  to  completely  sup- 
press pain,  either  by  an  injection  of  morphia,  given  half  an  hour  before  the 
operation,  or  even  by  ansesthesia;  the  patient  will  come  out  less  fatigued 
from  an  operation  which  has  been  made  easier  by  means  of  the  anaesthetic 
sleep. 

.  After  the  operation  there  are  two  capital  indications :  (1)  to  avoid  chilling, 
which,  even  if  slight,  suffices  to  provoke  a  febrile  attack  ;  (2)  to  oblige  the 
patient  to  take  absolute  rest  in  bed  for  one  or  several  days.  Is  it  necessary 
to  add  that  the  practice  of  certain  specialists,  who  not  only  make  minute 
explorations  but  even  perform  operations  in  their  offices,  is  to  be  condemned 
in  the  highest  degree  ? 

At  the  same  time  that  he  takes  these  precautions,  the  surgeon  ought  to 
attend  to  the  medical  indications:  the  symptoms  in  the  digestive  canal,  so 
often  associated  with  the  beginning  of  urinary  intoxication,  should  be  com- 
bated, if  possible,  by  saline  purgatives  and  the  bitter  preparations;  the  reg- 
ular performance  of  the  function  of  the  skin  should  be  reestablished  by  warm 
baths  and  dry  frictions.  It  is  an  absolute  rule  to  examine  the  urine,  both 
as  to  its  quantity  and  as  to  its  quality ;  if  there  be  opportunity,  diluent  and 
very  slightly  diuretic  drinks  should  be  administered;  alkalinity  of  the  urine 
should  be  combated  with  boric  acid,  given  by  vesical  injection,  or  internally, 
in  doses  of  a  gramme  or  a  gramme  and  a  half,  if  the  condition  of  the  diges- 
tive canal  permit.  There  are  nervous,  cowardly  patients,  whom  the  sole  fear 
of  an  operation  puts  in  a  state  of  deplorable  agitation :  bromide  of  potas- 
sium in  large  doses  will  produce  the  necessary  sedation.  Exaggerated  sensi- 
tiveness of  the  genital  organs,  local  irritation — which  may  be  an  obstacle  to 
the  free  manipulation  of  instruments — may  be  advantageously  combated  with 
opium,  with  morphia  in  injections,  with  enemata  containing  laudanum,  or 
with  suppositories  containing  belladonna  or  chloral.  It  is  customary  to 
give  the  sulphate  of  quinia  in  larger  or  smaller  doses  in  the  course  of  the 
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fever :  it  is  also  givea  for  the  purpose  of  prevention,  the  evening  before  and 
the  day  of  operation.  This  is  an  excellent  practice,  which  has  not  perhaps 
all  the  anti-febrile  efficaciousness  which  has  been  attributed  to  it,  but  which 
it  is  well  to  continue,  if  it  be   only  to  act  on  the  morale  of  the  patient. 

Curative  Treatment. — When  urinary  fever  has  once  appeared,  its  treatment 
is  most  frequently  medical,  but  sometimes  surgical.  As  soon  as  a  frank  attack 
occurs,  it  is  necessary  to  warm  the  patient  up,  and  to  provoke  sweating  by 
making  him  take  stimulants ;  a  warm  infusion  rendered  slightly  alcoholic, 
and  especially  tea  with  a  little  rum  or  brandy  added.  The  sulphate  of  quinia, 
in  small  doses  frequently  repeated,  ought  always  to  be  employed.  When  the 
attack  is  over,  it  is  well  to  administer  a  saline  purge. 

In  the  continuous-remittent  form,  and  in  the  chronic  form  of  urinary  fever, 
the  treatment  varies  according  to  the  condition  of  the  digestive  tract.  It  is 
of  prime  importance  to  take  pains  to  sustain  and  feed  the  patient ;  milk  diet 
often  gives  good  results.  For  the  renal  pains  which  are  met  with  in  some 
cases,  cataplasms,  or  dry  or  cut  cups,  may  be  employed  with  success. 

The  appearance  of  one  or  more  paroxysms  of  urinary  fever  may  be  an 
express  indication  for  surgical  interference,  whenever  the  surgeon  judges  that 
interference  to  be  capable  of  suppressing  the  cause  of  the  fever.  These  con- 
ditions exist  in  cases  of  obstruction  to  the  voiding  of  urine — strictures,  tumors 
of  the  prostate,  etc.  Urethrotomy,  divulsion,  or  the  retention  of  a  catheter, 
may  then  cause  the  immediate  disappearance  of  the  febrile  paroxysms. 

Exclusive  of  these  conditions,  the  appearance  of  fever  is  often  a  contra- 
indication to  all  operative  acts ;  but  it  is  necessary  to  distinguish  between 
the  different  clinical  types  of  urinary  fever.  Frank,  acute  attacks,  or  the 
continuous-remittent  fever,  are  only  temporary  contra-indications,  which  only 
compel  the  surgeon  to  defer  the  time  of  operation  for  a  few  days.  But 
urinary  fever  in  its  slow  form,  indicating  advanced  alterations  of  the  kid- 
neys, may  be  an  indication  to  modify  the  method  of  operating  as — for  ex- 
ample, to  substitute  lithotomy  for  lithotrity — or  even  to  abandon  all  idea  of 
interfering,  when  the  duration  of  the  fever,  the  renal  pains,  the  alteration  of 
the  urine,  and  the  general  condition,  testify  to  an  already  advanced  degree 
of  the  renal  lesions. 
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Injuries  and  Diseases  op  the  Penis. 

Wounds  of  the  penis  are  to  be  treated  on  general  principles.  The  wound 
is  to  be  well  sponged  and  freed  from  clot,  dirt,  or  any  foreign  body,  the 
bleeding  stopped  by  means  of  fine  catgut .  or  other  ligatures,  or  by  torsion, 
and  the  edges  of  the  cut  placed  in  accurate  apposition  by  fine  sutures  not 
passed  too  deeply.  The  wound  may  be  superficial,  and  the  bleeding  but 
slight;  if,  however,  the  dorsal  vessels  be  divided,  it  may  be  free  for  the  time, 
but  is  easily  arrested  by  tying  the  vessels  and  dressing  the  wound.  Blood 
may  be  effused  under  the  skin  and  produce  a  dark-colored  swelling  like  a 
traumatic  aneurism.  If  the  body  of  the  penis  is  deeply  incised,  the  after- 
consequences  are  grave,  as  the  organ,  owing  to  the  substitution  of  fibrous  for 
the  firm  trabecular  tissue  of  the  part,  becomes  bent  in  erection.  The  case  is 
much  aggravated  if  the  urethra  be  injured  as  well  as  the  body  of  the  penis. 
M.  Baudens  recommends  an  incision  of  the  required  depth  to  be  made 
directly  Opposite  the  point  of  curvature,  in  order  to  procure  a  cicatrix 
capable  of  counterbalancing  the  evil  caused  by  the  injury. 

Incised  wounds  of  the  penis  are  made  longitudinally  by  the  surgeon  for  the 
division  of  strictures,  for  the  extraction  of  urethral  calculi  or  of  foreign  bodies 
introduced  from  without,  and  in  the  median  operation  of  lithotomy.  The 
bleeding  is  free  at  times,  when  the  tissue  of  the  bulb,  or  its  artery,  which  is 
readily  tied,  is  wounded.  The  most  common  direction  for  wounds  of  the  penis 
to  take  is  the  transverse  or  oblique;  theyare  at  times  inflicted  by  jealous  women, 
and  often  by  patients  themselves,  in  cases  of  monomania.  Owing  to  the  mo- 
bility of  the  part  and  the  toughness  of  its  fibrous  tissue,  and  possibly  to  the 
want  of  sharpness  of  the  instrument  used,  the  wound  is  very  irregular  and 
the  mutilation  imperfectly  performed. 

Monomaniacs  display  great  determination  in  committing  self-mutilation, 
and  often  eifect  the  separation  of  the  parts  with  singular  instruments.  My 
brother,  Dr.  John  H.  Bell,  met  with  the  following  case : — 

An  Irishman  castrated  himself  with  a  pair  of  blunt  nail-scissors  ;  the  hemorrhage 
was  great,  but  would  have  been  greater  had  a  sharper  instrument  been  used.  The 
whole  of  the  external  genitals,  including  the  scrotum,  penis,  and  testicles,  were  removed ; 
the  urethra  was  cut  straight  across  ;  there  was  a  clean  surface,  and  urine  was  retained  as 
before.  He  subsequently  grew  fat  and  sleek,  and  sank  into  a  state  of  satisfied  imbe- 
cility. 

(527) 
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In  India  it  is  the  custom  for  some  Mahomedans  to  be  made  eunuchs : — 

Young  boys  are  brought  from  their  parents,  and  the  entire  external  genitals  removed 
■with  a  sharp  razor.  The  bleeding  is  treated  by  the  application  of  herbs  and  hot  poul- 
tices ;  hemorrhage  kills  half  the  victims,  and  at  times  brings  the  perpetrators  of  the 
vile  proceeding  within  the  clutches  of  the  law. 

If  the  parts  have  been  completely  severed  and  the  wound  left  be  irregular, 
the  surgeon  should  trim  it  up,  adjust  its  edges  accurately  with  silver-wire 
sutures,  remove  any  foreign  material,  tie  all  the  vessels,  and  divide  the  lower 
wall  of  the  urethra  for  about  half  an  inch,  stitching  the  edges  of  the  mucous 
membrane  and  skin  together,  to  insure  a  patent  orifice.  It  is  necessary  care- 
fully to  compare  the  appearances  presented  by  the  wound  with  the  account 
given  of  the  mode  of  its  occurrence :  a  case  has  occurred  but  recently  where 
two  men  were  committed  to  prison  for  mutilating  a  man,  who,  in  the  sequel, 
was  proved  to  be  a  monomaniac,  and  to  have  committed  the  act  himself. 

If  there  be  a  wound  of  the  urethra,  its  edges  should  be  brought  together 
and  a  suitable  gum-elastic  catheter  retained.  In  some  instances  a  urinary 
fistula,  in  others  an  awkward  curvature  on  the  side  injured,  may  result.  If 
retention  of  urine  follow  an  injury,  a  catheter  must  be  used. 

Punctured  wounds  of  the  penis  are  very  rare,  and  may  result  from  pins, 
needles,  or  from  pointed  objects  introduced  into  the  urethra,  and  in  battle 
from  sword  or  bayonet  thrusts.  The  wound  is  attended  with  sharp  pain, 
and  may  eventually  produce  distortion  of  the  penis  like  an  incised  wound. 

Contused  wounds  are  caused  by  severe  pressure  from  a  blunt  body,  such  as  a 
cart-wheel,  by  a  blow  from  a  piece  of  timber,  or  by  the  kick  of  a  horse.  "When 
severe,  the  lesion  is  very  formidablej  as  the  urethra  is  likely  to  be  ruptured, 
and  there  is  extensive  swelling  from  extravasation  of  blood.  Analogous  to 
the  lesions  produced  by  a  contused  wound  is  that  due  to  strangulation : — 

A  young  man  has  been  known  to  tie  a  piece  of  string  around  his  penis  to  remedy 
nocturnal  incontinence  of  urine  :  the  organ  swells  during  sleep,  and  it  becomes  a  difficult 
matter  in  consequence  to  untie  the  string,  which  causes  oedematous  swelling  and  ulcer- 
ation, this  soon  opening  into  the  urethral  canal  and  giving  rise  to  a  distressing  fistula. 
It  was  only  after  a  very  careful  examination  'that  Mr.  Wormald  detected  and  removed 
a  constricting  foreign  body  which  had  become  deeply  buried  by  ulceration  in  a  boy's 
penis ;  the  boy  stoutly  denied  all  knowledge  of  its  presence. 

A  fistula  at  the  base  of  the  glans  is  sometimes  met  with  in  children,  which  appears  on 
examination  to  have  been  caused  by  the  constriction  of  the  detritus  of  clothing,  which 
has  become  matted  together  and  formed  a  cord. 

Mr.  Potts^  reports  the  case  of  a  man  who  applied  to  him  to  be  relieved  of  retention 
of  urine.  A  woman  had  passed,  a  few  hours  before  his  application,  a  ring  over  his 
penis.  The  organ  was  greatly  swollen  and  discolored,  the  glans  being  quite  black  ;  the 
ring  was  deeply  imbedded  in  the  tissues  about  two-thirds  of  the  distance  from  the 
orifice.  After  a  little  trouble,  a  fine  grooved  director  was  passed  under  the  ring,  which 
was  filed  across  and  removed.  The  ring  was  a  gold  "  keeper,"  and  had  on  its  inner 
surface  the  not  inappropriate  motto  "  No  separation  until  death."  The  man  immediately 
passed  a  large  quantity  of  urine,  and  suffered  no  ill  effects  afterwards. 

An  injury  to  the  penis  may  occur  during  coitus  and  be  followed  by 
extravasation.  Injuries  to  the  perineum  leading  to  rupture  of  the  urethra 
and  extravasation  of  urine  are  very  dangerous,  and  are  to  be  treated  by 
passing  a  catheter  at  once  into  the  bladder  before  extravasation  has  taken 
place.  The  same  care  is  necessary  in  the  treatment  of  injuries  of  the  urethra 
associated  with  fracture  of  the  pelvic  bones. 

Gunshot  wounds  of  the  penis  are  but  rarely  met  with  in  civil  practice. 
The  course  of  a  bullet  in  the  penis  is  as  eccentric  as  it  is  in  other  instances 

'  Trans.  Path.  Soo.  Lond.,  vol.  xy.  p.  155. 
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of  gunshot  injury.  The  glans  penis  may  he  removed,  or  the  ball  may 
traverse  the  body  of  the  penis  leaving  the  urethra  untouched,  or  the  whole 
organ  may  be  carried  away.  The  hemorrhage  is  not  excessive,  hut  inflam- 
mation and  suppuration  ensue,  and  cause  swelling  and  attacks  of  retention. 
As  in  other  parts  of  the  body,  the  ball  is  to  be  removed  and  the  wound 
dressed  with  a  mild  disinfecting  lotion.     Bullets  may  become  encysted. 

Lacerated  wounds  of  the  penis  are  very  severe,  and  may  be  caused  by  the 
penis  being  caught  between  two  revolving  cog-wheels  which  lacerate  the 
organ  and  the  parts  around.  They  are  attended  by  severe  inflammation  and 
suppuration.  Wounds  caused  by  the  bites  of  animals  are  peculiar,  as  often 
the  part  is  not  cleanly  bitten  through,  the  corpora  cavernosa  giving  way 
more  readily  than  their  tough  coverings ;  there  is  a  combination  of  tearing  and 
biting.     An  interesting  case  is  cited  in  Bryant's  Surgery: — 

The  patient,  a  man  aged  50,  when  19  years  old  had  his  penis  bitten  by  a  stal- 
lion ;  a  fleshy,  cylindrical  mass,  an  inch  and  a  quarter  long  and  one-third  of  an  inch  in 
diameter,  projected  from  tiie  orifice  of  the  urethra,  and  was  evidently  the  everted  end  of 
the  corpus  spongiosum,  the  main  part  of  which  terminated  abruptly  one  inch  behind  the 
glans  penis.     The  urine  flowed  by  the  side  of  the  protrusion. 

Fracture  op  the  penis  is  said  to  occur  when  the  organ  is  forcibly  bent 
when  in  a  state  of  turgescence.  It  may  occur  to  a  drunken  man  during 
connection,  by  his  "  missing  his  mark",  as  in  a  case  mentioned  by  Mr.  Bryant ; 
or  may  be  done  out  of  mischief,  and  in  some  cases  is  said  to  be  done  to  relieve 
a  ehordee — a  most  dangerous  proceeding  which  leads  to  organic  stricture. 
Rupture  of  the  penis  is  attended  by  a  distinct  sound,  the  organ  becomes 
flaccid,  and  extravasation  of  blood  takes  place  rapidly  and  profusely.  Dr. 
Valentine  Mott'  treated  two  cases  successfully  by  rest  and  the  application  of 
cold  to  the  part.  Van  Buren  and  Keyes^  recommend  a  stout  gum-elastic  cathe- 
ter to  be  retained  in  the  urethra  and  bladder,  firm  pressure  to  be  made  by  means 
of  adhesive  strapping,  or  collodion,  or  both,  and  cold  to  be  applied  locally. 
It  is  unadvisable  to  make  incisions  into  the  part,  as  they  will  lead  to  suppu- 
ration, but  they  must  be  made  antiseptically  should  suppuration  threaten. 
The  penis  is  left  in  a  damaged  condition,  owing  to  the  deposit  of  fibrous 
tissue. 

A  man,  aged  30,  struck  his  penis  during  coitus  against  his  wife's  pubes.  "When  seen, 
his  penis,  much  enlarged,  was  the  seat  of  an  extensive  extravasation  of  blood.  The  skin 
was  distended  to  such  an  extent  that  gangrene  threatened,  and  the  first  act  of  the  surgeon 
therefore  was  to  incise  it.  The  urine  was  drawn  off  with  difiiculty,  and  the  instrument 
was  retained.  A  portion  of  the  prepuce  and  sheath  of  the  penis  became  gangrenous, 
and  urirjary  abscesses  followed.  The  patient  recovered,  but  during  erection  the  penis 
was  very  awkwardly  bent.'  ^ 

Luxation  of  the  penis  is  a  very  rare  and  curious  accident ;  the  term  luxa- 
tion is  not  strictly  a  correct  one,  as  the  penis  does  not  articulate  with  any 
portion  of  the  body,  but  is  attached  to  the  pelvis  by  its  crura  and  by  strong 
ligaments.  M.  N^elaton  has,  however,  described  the  accident  under  the  above 
designation. 

There  are  a  cast  and  a  drawing  of  a  remarkable  case  of  the  kind  in  the  anatomical 
museum  of  King's  College.  The  scrotum  and  penis  are  from  a  well-developed  adult. 
The  penis  is  normally  situated,  but  is  wrinkled  and  shrunken,  looking  as  if  it  were 
without  the  corpora  cavernosa,  and  would  doubtless  feel  soft  in  the  living  subject, 

'  Transactions  of  the  New  York  Academy  of  Medicine,  1851. 

^  Treatise  on  the  Surgical  Diseases  of  the  Genito-Urinary  Organs,  etc.     New  York,  1874. 
'  Pilore,  Lo  Sperimentale,  Ottohre,  1881. 
VOL.  VI 34 
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owing  to  the  absence  of  those  bodies.     On  the  right  side,  In  front  of  the  right  testicle, 
the  scrotum  has  given  way  in  consequence  no  doubt  of  ulceration,  and  through  the 

Fig.  1355. 


Dislocation  of  the  penis.     F.  foreskin  and  skin  of  penis  ;     P.  penis  deprived  of  Its  prepuce  and  cutaneons 
covering,     (From  a  drawing  in  King's  College  Museum.) 

opening  a  well-formed  glans  penis  witli  its  urethral  orifice  is  to  be  seen,  and  behind 
it  the  body  of  the  penis.  The  glans  penis  is  devoid  of  prepuce,  and  the  body  of  the 
penis  of  its  natural  integumentary  covering.  Judging  from  the  appearances  presented 
by  the  cast,  one  would  say  that  the  cavernous  portion  of  the  penis  had  been  in  some 


Dislocation  of  tlie  penis.    At  0  is  seen  the  opening  of  a  sinus  through  which  the  nrine  was  discharged. 
(From  a  patient  under  the  care  of  Sir.  W.  Fergusson.) 

way  forced  out  of  its  cutaneous  envelope,  into  the  scrotal  cellular  tissue  on  the  right  side, 
and  that  there,  owing  to  extravasation  of  urine  or  the  irritation  caused  by  its  presence, 
sloughing  had  ensued  and  had  liberated  the  penis.     (Fig.  1355.) 
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The  case  illustrated  in  Fig.  1356  occurred  in  a  younger  patient,  a  boy  about  14  years 
of  age.  There  was  no  penis  to  be  seen,  but  some  irregularities  in  the  pubic  and  sub- 
pubic regions.  In  the  right  groin  was  a  small  opening,  about  the  size  of  a  probe,  through 
which  urine  was  passed.  On  careful  examination,  Sir  William  Fergusson  detected  the 
peculiar  gristly  sensation  communicated  by  the  presence  of  the  body  of  the  penis.  He 
■carefully  dissected  out  the  organ,  and,  having  covered  it  with  integument,  reinstated  it 
in  its  normal  position,  much  to  the  comfort  of  the  unfortunate  youth.  This  patient 
must  have  been  subjected  to  some  severe,  compressing  force,  which  stretched  and  injured 
1;he  skin,  and  forced  the  penis  subcutaneously  into  its  new  position,  where  a  fistula  for 
the  escape  of  the  urine  was  formed  at  a  later  date. 

These  cases  are  to  be  rectified  at  the  time  of  their  occurrence,  an  attempt 
being  made  by  means  of  a  director  to  slip  the  corpora  cavernosa  back  into 
their  normal  skin  envelope.  Incisions  are  to  be  made  wherever  the  surgeon 
may  deem  necessary,  in  order  to  replace  the  organ. 

Foreign  bodies  are  found  in  the  urethra ;  those  most  commonly  met  with 
come  from  within,  in  the  form  of  calculi,  which  may  become  encysted,  and 
gradually  increase  in  size  and  number,  being  facetted.  These  should  be 
removed  by  a  longitudinal  incision  over  their  resting  place,  as  the  force 
necessary  to  withdraw  them  through  the  urethral  canal  would  be  such  as  to 
injure  the  passage  and  set  up  violent  inflammation  and  sloughing  of  the 
penis.  Foreign  bodies  are  at  times  introduced  into  the  urethra  from  without 
by  the  patient  himself,  and  must  be  removed  by  suitable  means.' 

Preputial  calculi,  sometimes  in  great  numbers,  are  found  under  the 
foreskin,  where  they  are  moulded  on  the  surface  of  the  glans  penis.  The 
prepuce  is  much  enlarged,  and  being  contracted  at  the  orifice,  the  escape  of 
the  calculi  is  prevented.  The  diagnosis  is  easily  made,  as  the  stones  are 
.readily  felt  with  a  probe,  and  are  at  once  set  free  and  the  phimosis  removed 
by  slitting  up  the  foreskin.  In  some  instances  it  is  necessary  to  break  up 
the  calcareous  ring  which  surrounds  the  corona  glandis.  In  size,  the  stones 
have  varied  from  one  to  six  inches  in  circumference,  and  Sir  B.  Brodie  in 
•one  case  counted  as  many  as  sixty. 

In  cases  of  congenital  phimosis,  the  secretion  of  the  glandulse  odoriferse 
becomes  thickened  and  dried  on  the  surface  of  the  glans  penis,  which  it 
covers  like  a  cap.  The  foreskin  should  be  slit  up  or  circumcised,  and  the 
material  removed,  as  then  its  reaccumulation  will  be  prevented,  and  the  part 
-can  be  kept  properly  washed. 

Balanitis  and  Posthitis. — The  first  term  is  applied  to  inflammation  of  the 
glans  penis,  and  the  second  to  inflammation  of  the  mucous  membrane  lining 
the  foreskin  ;  the  two  conditions  are  often  associated.  The  most  common 
causes  are  want  of  cleanliness  owing  to  phimosis ;  the  contact  of  some  irri- 
tating secretion,  such  as  the  smegma  jirseputii,  or  gonorrhoeal  or  other  dis- 
charges ;  and  the  irritation  caused  by  incontinence  of  urine.  There  may  be 
a  thick  and  profuse  discharge,  but  there  will  be  no  scalding  on  making  water, 
as  in  gonorrhoeal  urethritis,  nor  will  there  be  chordee.  The  internal  surface 
of  the  prepuce  and  the  surface  of  the  glans  penis  can  be  seen,  the  ejjithelium 
being  stripped  off  in  places.  The  part  is  sore  and  itches,  and  the  urine  when 
it  passes  causes  some  smarting.  The  ulceration  is  merely  superficial,  and 
soon  yields  to  cleanliness  and  astringent  applications.  The  inguinal  glands 
may  enlarge  slightly,  but  are  not  likely  to  suppurate;  when  warts  are  present, 
there  is  a  profuse,  offensive  discharge,  which  acts  as  an  irritant  to  the  parts 

'  See  page  450,  supra. 
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around.i    Adhesions  after  ulceration  are  met  with  in  children,  but  not  after 
balanitis  in  the  adult. 

Inflammation  of  the  penis  (penitis)  is  said  to  follow  on  typhoid  fever.  The 
organ  is  painful,  red,  and  much  swollen,  and  there  is  constitutional  disturb- 
ance. The  complaint  terminates  by  resolution  or  by  the  formation  of  ab- 
scesses, or  even  by  the  sloughing  of  the  organ  ;  at  times  pysemia  may  ensue. 
Antiphlogistic  remedies. are  to  be  employed  at  the  onset,  and  incisions  and 
other  means  as  the  occasion  arises. 

Abscess  of  the  penis  may  occur  from  injury,  but  is  more  often  associated 
with  gonorrhoea.  A  small,  hard  lump  will  form,  generally  at  the  fossa 
navicularis  or  at  the  bulb  of  the  urethra ;  there  are  smarting  and  pain  on 
making  water.  As  soon  as  it  is  evident  that  pus  has  formed,  or  is  about 
to  form,  the  swelling  is  to  be  punctured,  and  then  fomented  and  poulticed, 
in  order  to  minimize  the  chance  of  the  formation  of  a  urinary  fistula. 
If  opened  early,  a  free  exit  is  given  to  the  pus  and  urine,  burrowing  of 
matter  and  extension  of  the  abscess  are  prevented,  and,  as  a  rule,  the  opening 
will  contract  and  heal.  In  some  cases  the  loss  of  tissue,  owing  to  the  size  of 
the  abscess,  is  of  consequence,  and  the  opening  into  the  urethra  is  free  and 
followed  by  an  obstinate  fistula ;  this  should  be  treated  by  touching  it  with 
a  red-hot  wire,  and  by  preventing  the  passage  of  urine  through  it  by  the 
constant  use  of  the  catheter. 

In  one  case,  after  the  use  of  a  strong  injection,  a  lacunal  abscess  formed  in  the  spongy 
part  of  the  urethra,  just  in  front  of  the  scrotum,  and  opened  externally.  It  healed  in 
due  course,  but  the  loss  of  spongy  tissue  was  attended  by  a  slight  bend  in  the  penis  when 
erect.  Cases  of  urethral  abscess  are  attended  by  an  indurated  condition  of  the  body 
of  the  penis,  probably  from  the  irritation  set  up  by  a  slight  extravasation  of  urine  int» 
its  tissues.  This  is  not  a  common  complication,  but  I  have  met  with  such  a  condition,  in 
an  aggravated  form,  after  immediate  dilatation  of  the  urethra  for  a  tight  stricture ;  the 
man  informed  me  that  his  penis  was  depressed  when  turgid,  instead  of  being  erect,  and 
that  copulation  was  thus  interfered  with. 

An  abscess  with  extensive  sloughing  of  the  skin  and  urethra  may  follow 
extravasation  of  urine,  and  the  same  result  may  follow  the  retention  of  a 
silver  catheter,  used  to  dilate  a  tight  stricture. 

A  severe  case  of  sloughing  of  the  urethra  and  skin  of  the  penis  was  sent  to  King's 
College  Hospital  from  the  country,  to  be  under  my  care.  The  history  given  was  that 
a  silver  catheter  had  been  passed  through  a  tight  stricture  at  the  bulb  of  the  urethra,  and 
had  been  tied  in  the  bladder.  In  a  day  or  two  sloughing  took  place,  and  destroyed  the 
urethra  and  skin,  leaving  a  large  opening  which  extended  along  the  perineum  from 
just  in  front  of  the  anus,  through  the  scrotum,  to  an  inch  and  a  half  in  front  of  it,  the 
opening  being  about  three  inches  and  a  half  in  extent.  The  patient  was  under 
treatment  for  many  months,  and  was  repeatedly  subjected  to  plastic  operations ;  I 
have  since  heard  that  he  is  quite  well.  The  mode  of  remedying  these  cases  is  treated 
of  elsewhere.''  This  case  teaches  us  that  caution  is  very  necessary  when  an  instrument 
is  retained  in  the  urethra.' 

Abscesses  in  the  penis,  especially  in  the  neighborhood  of  the  bulb,  are  gen- 
erally due  to  gonorrhoea,  but  may  follow  a  debilitating  attack  of  fever,  or  an 
injury  ;  the  abscess  must  be  opened  early  in  the  usual  way. 

Gangrene  of  the  Penis. — This  affection  fortunately  is  not  a  common  one ; 
the  constitutional  causes  which  give  rise  to  it  are  the  exanthematous  fevers — 

1  See  Volume  II.  page  589,  supra.  *  See  pp.  512,  515,  supra. 

'  Soft  gum-elastio  or  India-rubber  instruments,  frequently  changed,  cause  much  less  irritation 
than  silver  catheters. 
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especially  smallpox — poisoning  by  ergot  of  rye,  and  erysipelas.  Among  the 
local  causes  may  be  mentioned  phimosis,  paraphimosis,  balauo-posthitis,  in- 
flammation of  the  penis,  wounds,  strangulations  from  constriction,  foreign 
bodies  in  the  urethra,  and  other  injuries  of  the  penis,  with  or  without  fracture 
of  the  pelvis. 

The  late  Mr.  Partridge^  narrated  the  case  of  a  man  who  had  lost  his  entire  penis  from 
gangrene  occurring  with  typhus  fever.  He  was  a  sober  man,  aged  forty  years,  and 
had  been  delirious  and  unconscious,  and  indifferently  attended  for  a  week ;  the  whole  penis, 
as  far  as  its  root,  in  front  of  the  scrotum,  was  found  to  be  gangrenous,  with  a  distinct 
line  of  demarcation  between  the  living  and  dead  tissues  ;  the  mortified  part  was  black, 
half  dry,  and  collapsed,  and  looked  like  the  empty  finger  of  an  old  black  kid  glove.  The 
urine  dribbled  from  an  aperture  between  the  gangrenous  and  sound  parts  ;  the  orifice 
left  after  separation  of  the  slough,  seeming  to  be  disposed  to  contract,  was  slit  up  for 
one-third  of  an  inch,  and  its  mucous  lining  stitched  to  the  adjacent  skin. 

Mr.  Gay^  records  a  case  of  gangrene  of  the  entire  corpora  cavernosa  and  corpus  spon- 
giosum, probably  from  thrombosis  of  the  iliac  vein  consequent  on  rheumatic  phlebitis. 
A  cabinet-maker,  aged  thirty-one,  caught  cold,  his  temperature  became  100°  F.,  and 
he  had  pain  in  his  left  calf.  In  the  course  of  a  few  days  the  pain  in  the  calf  sub- 
sided, but  there  were  swelling  and  tenderness  over  the  external  saphena  and  femoral 
veins.  The  penis  now  became  distended  and  rigid,  the  glans  being  of  a  dusky  hue  ;  the 
integuments  were  oedematous,  but  of  their  natural  color.  The  glans  penis  became  black ; 
the  integument  of  the  organ  had  retained  its  vitality,  but  the  cavernous  and  spongy 
bodies  had  perished,  and  were  subsequently  removed  as  a  slough.  The  death  of  the 
penis  in  this  case  was  due  to  a  plug  in  the  internal  iliac  vein. 

The  blood-current  from  the  deep  structures  of  the  penis  has  no  outflow 
but  through  the  deep  or  systemic  veins,  so  that  obstruction  in  these  is  fatal 
to  the  deep  parts,  but  not  to  the  integument.  It  is  probable  that  an  injection 
Tvill  pass  from  the  superficial  to  the  deep  veins.  In  the  Transactions  of  the 
Pathological  Society'  is  given  the  drawing  of  a  young  soldier  who  had  lost 
the  whole  of  his  penis  from  syphilitic  phagedsena ;  an  aperture  remained  in 
the  scrotum,  which  looked  like  a  small  vagina. 

The  penis  when  attacked  by  gangrene  swells,  and  as  a  rule  the  skin  be- 
■comes  discolored,  red,  and  then  black ;  the  temperature  is  diminished,  and 
the  sensibility  of  the  part  abolished.  There  is  a  well-marked  line  of  demar- 
cation, a  deep  sulcus  forms,  the  living  portion  of  the  penis  presents  a  red 
circle  caused  by  granulations,  which  are  very  vascular,  bleeding  readily 
when  touched,  and  bathed  in  healthy  pus ;  the  urine  is  passed  through  an 
opening  in  the  sulcus,  the  slough  eventually  separates,  and  the  part  cicatrizes. 
In  cases  of  extravasation  of  urine,  the  appearance  of  a  black  spot  on  the  glans 
penis  is  a  bad  sign.  The  prognosis  in  these  cases  depends  on  the  cause  of 
the  gangrene:  if  local,  and  if  the  health  be  tolerably  good,  the  patient  will 
recover  with  loss  of  more  or  less  of. the  organ.  Generally  there  is  a  good 
•deal  of  constitutional  disturbance,  and  a  low  typhoid  condition.  The  patient 
is  to  be  treated  by  the  administration  of  stimulants,  tonics,  and  good  and  suit- 
able nourishment,  and  must  be  kept  jn  bed,  in  a  room  of  an  even  temperature. 
Locally,  fomentations  may  be  applied  and  difierent  kinds  of  disinfectants 
used ;  in  some  instances  a  charcoal  poultice  will  be  found  of  service.  When 
the  gangrenous  portion  has  separated,  the  resulting  wound  is  to  be  dressed 
according  to  its  condition,  and  the  lower  wall  of  the  urethra  and  skin  should 
be  divided  for  half  an  mch,  and  stitched  together  in  order  to  prevent  constric- 
tion of  the  orifice  should  this  threaten. 

Erysipelas  may  spread  to  the  penis  from  neighboring  parts,  or  may  arise 
from  some  abrasion  or  inflammation.     The  organ  is  red  and  swollen,  and  the 

'  Trans.  Path.  Soc.  Lond.,  vol.  xvi.  p.  192. 

s  Ibid.,  vol.  XXX.  p.  323.  '  Ibid.,  vol.  xii.  p.  141. 
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patient  suffers  from  pyrexia;  the  disease  runs  its  course;  resolution,  abscesses, 
or  gangrene,  may  ensue  as  in  ordinary  cases  of  erysipelas  elsewhere. 

Herpes  pr^putialis  is  brought  about  by  some  local  irritation  acting  on 
a  constitution  prone  to  herpes.  The  eruption  is  vesicular,  and  is  attended  by 
slight  inflammation  and  itching ;  the  ulceration  as  a  rule  is  very  superficial, 
but  at  times  is  said  to  cause  inflammation  and  sloughing  of  the  prepuce ;. 
relapses  are  common.  These  cases  should  be  treated  by  introducing  lint 
between  the  prepuce  and  glans,  and  by  keeping  the  parts  scrupulously  clean 
by  means  of  warm  vt'ater  and  some  astringent  lotion,  such  as  a  solution  of 
acetate  of  lead,  sulphate  of  zinc,  or  alum ;  tannin  and  glycerine ;  or  red  wash 
(R.  Zinci  sulph.  gr.  j ;  sp.  rosmarin.  "Ix;  sp.  limon.  Kx  ;  aquae  fSj.).  Powders 
of  zinc-oxide,  calomel,  iodoform,  etc.,  are  also  useful.  If  the  foreskin  be  long, 
it  must  be  well  syringed  out  by  means  of  a  properly  shaped  syringe.  Gouty 
remedies  are  often  of  use,  and  the  condition  of  the  secretions  is  to  be  looked 
to.  In  some  inveterate  cases  of  herpes,  the  seat  of  the  eruption,  the  lining- 
membrane  of  the  prepuce,  must  be  removed. 

Congenital  Defects  of  Penis. — Absence  of  the  penis  is  rarely  met  with^ 
but  in  cases  of  epispadia  and  hypospadia  the  organ  is  in  a  rudimentary  con- 
dition. 

M.  Bouteiller,  of  Rouen,  operated  successfully  on  a  child  born  apparently  without  a. 
penis.  On  careful  examination  he  found,  just  below  the  pubes,  a  movable  body  which 
felt  like  the  penis,  and  in  its  neighborhood  a  depression  through  which  urine  flowed. 
He  dissected  out  the  organ  and  placed  it  in  its  normal  position.  In  some  instances  tlie 
urine  is  discharged  at  a  distance  from  the  normal  site,  as  at  the  umbilicus,  or  the  canal 
for  the  urine  has  an  opening  common  to  it  and  the  rectum.  Nelaton  met  with  the  case- 
of  a  child,  born  without  a  penis,  who  had  a  properly  developed  scrotum  containing 
testicles,  and  who  passed  water  through  the  rectum.^     Goschler  reports  a  similar  case.* 

Dr.  J.  W.  Hicks  observed  a  foetus  in  which  both  bladder  and  rectum  were  without 
any  external  opening,  but  communicated  with  a  pouch  projecting  externally  in  the  posi- 
tion and  form  of  the  scrotum.  From  this  scrotal  pouch  a  narrow  canal  passed  upwards- 
with  two  openings,  one  into  the  bladder  and  the  other  into  the  rectum.  Both  testes- 
were  in  the  abdomen. 

Cases  where  the  penis  is  multiple  are  very  rare. 

A  case  is  recorded  by  Gore,  of  Boulogne;'  the  penis  was  double,  with  the  corpora 
cavernosa  placed  side  by  side ;  each  organ  was  provided  with  a  urethral  canal.  In 
Geoflfroy  Saint  Hilaire's  case  the  two  organs  were  also  separate,  but  one  was  placed 
above  the  other,  and  urine  or  semen  was  discharged  indifferently  by  one  or  the  other. 

Mr.  Ernest  Hart's  case*  is  fully  reported,  and  engravings  are  given ;  the  patient  was 
a  well-grown,  healthy  man,  who  had  between  his  thighs  a  third  limb,  formed  of  a  wasted 
thigh,  leg,  and  foot.  In  front  of  the  thigh  was  an  ill-developed  scrotum,  and  on  each 
side  of  it  a  well-formed  scrotum  inclosing  normal  testicles.  The  penis  was  double,  each 
organ  being  well  developed  and  normally  situated.  The  left,  the  one  most  in  use,  was 
longer  than  the  right.  Both  became  erect  under  excitement  and  discharged  urine  or 
semen  simultaneously.  Another  interesting  case,  unassociated  with  foetal  inclusion,  as 
in  Mr.  Hart's  patient,  is  narrated  by  Drs.  Van  Buren  and  Keyes.^ 

Mr.  Wood  found,  in  a  well-developed  man,  an  abnormal  urethra  an  inch  and  a  half 
long,  situated  above  the  true  urethra,  which  was  slightly  hypospadic.  The  false  urethra 
occupied  the  position  of  the  fossa  navicularis,  of  which  it  was  probably  a  backward 
development.  It  did  not  communicate  with  the  urethra,  a  double  fold  of  mucous  mem- 
brane separating  the  two  canals." 

1  Gaz.  des  H6p.,  28  Janv.  1854.  2  Vierteljahrschrift  fur  practlsche  Heilkunde,  1857. 

3  Compt.  rend.  Aoad.  des  Sciences,  1844.         •  Lancet,  June,  1866. 

»  Op.  cit.  °  Trans.  Path.  Soc.  Lond.,  vol.  x.  p.  201. 
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Congenital  Adhesion  and  Incurvation  of  the  Penis. — ^In  these  cases  the  penis, 
with  the  exception,  in  some  instances,  of  the  glans,  is  inclosed  within  the 
scBotum,  a  webbed  condition  of  the  organ  resulting.  The  urine,  instead  of 
being  projected  clear  from  the  body,  flows  over  the  scrotum,  and,  when  erection 
takes  place,  the  corpora  cavernosa  arch  forwards  under  the  skin,  and  any 
semen  emitted  flows  downwards,  the  patient  being  in  consequence  impotent. 
In  these  cases  the  surgeon  must  set  free  the  organ  by  dissection,  planning  his 
incisions  so  that  a  covering  for  the  liberated  penis  may  be  obtained  from  the 
loose,  abundant  skin  of  the  scrotum,  and  bearing  in  mind  that  the  covering 
must  be  ample,  as  the  skin  is  very  elastic  and  freely  shrinks  when  it  has  been 
dissected  up.  Mr.  Erichsen  liberated  a  man's  penis  by  cutting  through  the 
frsermm  which  tied  it  doM^n. 

Torsion  of  the  Penis  is  occasionally  noticed : — 

Mr.  John  Gay's  case  was  that  of  a  healthy  child,  aged  8  months.  The  penis,  which 
was  epispadia,  had  undergone  torsion  in  its  axis,  so  that  the  under  surface  presented 
upwards  and  to  the  left,  and  the  child  passed  his  urine  towards  or  even  over  the  left 
shoulder.  The  prepuce  was  ample,  and  hung  in  a  fold  from  the  penis,  which  looked 
as  if  during  foetal  life  it  had  passed  through  the  side  of  the  prepuce  some  third  of  an 
inch  behind  its  orifice,  which  had  been  preternaturally  closed ;  the  crura  of  the  penis 
could  not  be  traced.^ 

M.  Follin  reports  a  similar  case:^  the  boy  was  12  years  old,  had  complete  epispadia, 
and  the  body  of  the  penis  was  so  twisted  that  "  sa  face  superieure  regardait  en  haut 
et  a  gauche."     The  fraenum  had  a  long  prepuce  attached  to  it. 

M.  VerneuiP  and  M.  Guerlain*  narrate  cases  of  complete  torsion  of  the  penis,  in  which 
the  under  surface  became  uppermost,  and  the  urethra  occupied  the  antero-superior 
surface  of  the  organ. 

Hypertrophy  of  the  corpora  cavernosa  is  more  common  than  their  atrophy  or 
absence,  which  are  very  rare.  The  glans  penis  is  impervious  in  cases  of 
deficiency  of  the  corpus  spongiosum,  the  urethra  opening  on  the  anterior  sur- 
face of  the  scrotum.  When  erect,  the  organ  curves  with  its  convexity  up- 
wards. The  place  of  the  corpus  spongiosum  is  taken  by  a  firm  fibrous  band. 
This  fibrous  cord  may  be  divided,  and  the  condition  of  the  penis  improved, 
but  the  urethra  will  remain  as  before ;  the  patient  is  necessarily  impotent. 

In  some  cases  the  prepuce  is  over-developed,  and  in  others  it  is  congeni tally 
deficient  or  but  partially  developed ;  in  some  instances  it  is  cleft,  and  in 
others  adherent  to  the  surface  of  the  glans,  and  cases  have  been  met  with 
in  which  the  prepuce  was  adherent  to  the  orifice  of  the  urethra. 

Absence  of  the  prepuce  is  of  rare  occurrence,  but  nevertheless  an  operation 
has  been  proposed  and  practised,  which  has  for  its  object  the  covering  of  the 
glans  penis  with  skin,  in  order  to  increase  its  sensibility,  which  is  lessened 
by  the  friction  to  which  it  is  exposed  when  the  foreskin  is  wanting.  The 
prepuce  provided  by  surgical  skill  is  at  best  but  an  indifterent  one.  When 
the  prepuce  is  irregularly  developed,  it  may  hang  in  nodular  masses  of  integu- 
ment .above,  below,  or  at  the  sides  of  the  penis,  and  may  interfere  with  sexual 
intercourse.  It  is  a  simple  matter  to  remove  the  tags  of  skin  and  to  stitch 
the  margins  left  by  the  incisions  neatly  together. 

Congenital  division  of  the  prepuce  sometimes  exists.  The  simplest  treatment 
is  to  remove  the  triangular  portions  formed  by  the  cleft,  but,  if  preferred, 
the  edges  may  be  pared  and  brought  together  as  in  a  case  of  harelip. 

Other  Malformations  of  the  Penis. — The  urethra  may  fail  to  open  at  the  glans 
penis,  being  absent  or  blocked  by  a  membrane ;'  or  further  back  it  may  be 
converted  into  a  fibrous  cord.     When  atresia  is  present,  a  puncture  is  to  be 

'  Trans.  Path.  Soc.  Lond.,  vol.  xvi.  p.  189.  «  L'Union  Medical,  30  Sept.  1862. 

'  Bull,  de  la  Sooi6t6  de  Chirurgie,  1859.  *  Bull,  de  la  Soci^tS  Anatomique,  1859. 
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made  in  the  course  of  the  canal  with  a  trocar  and  canula,  and  the  newly 
formed  canal  kept  open  by  bougies.  When  the  urethra  is  altogether  absent 
and  there  is  no  escape  of  urine  through  an  abnormal  channel,  an  opening 
must  be  made  into  the  distended  bladder  either  through  the  perineum,  or 
better  still  above  the  pubis,  if  the  obstruction  of  the  urethra  be  likely  to 
prove  permanent.  The  formation  of  a  canal  in  the  normal  situation  may  be 
attempted  if  the  sui'geon  thinks  fit,  but  these  cases  are  very  unpromising, 
and,  when  established,  the  passage  must  be  kept  constantly  dilated  by 
means  of  instruments.  At  times  infants  are  born  with  imperforate  anus, 
the  bowel  opening  into  the  postei'ior  part  of  the  urethra,  through  which  some 
meconium  is  discharged.  A  case  of  this  kind  was  successfully  treated  by 
Sir  William  Fergusson,  by  passing  a  director  down  the  urethra  and  laying 
open  the  canal  and  rectum  in  the  perineum. 

Hypospadia  and  epispadia  are  considered  in  the  article  on  Ityuries  and 
Diseases  of.  the  Urethra.' 

Phimosis  and  Paraphimosis. — Congenital  phimosis  is  due  in  most  case^  to  an 
excess  of  development  of  the  foreskin,  the  orifice  and  mucous  lining  of  which 
are  tight.  The  foreskin  will  not  pass  backwards  and  uncover  the  glans,  even 
when  the  penis  is  flaccid,  and  owing  to  its  pressure  the  organ  is  but  ill- 
developed.  In  some  instances  the  orifice  of  the  prepuce  is  wanting :  the  urine 
then  collects  within  it,  causing  its  distention  ;  the  penis  becomes  erect  owing 
to  the  pressure  and  irritation  ;  and  the  child  is  in  great  distress.  If  allowed 
to  remain,  sloughing  would  eventually  take  place,  but  this  is  prevented  by  the 
surgeon,  who  slits  up  or  circumcises  the  foreskin  according  to  its  conformation. 
In  some  instances  the  foreskin  is  not  redundant,  but  presents  a  contracted 
orifice,  constituting  another  variety  of  congenital  phimosis,  to  which  the 
term  atrophic  has  been  applied.  The  foreskin  may  be  too  tight  to  be 
drawn  back  over  the  glans  when  the  penis  is  distended,  or  it  may  be  in  that 
dangerous  condition  which  admits  of  the  glans  being  uncovered  with  diffi- 
culty. In  these  cases,  on  connection,  the  foreskin 
Fig.  1357.  is  forcibly  retracted   over  the  glans  penis,  which 

rapidly   swells   and     prevents   reduction    by   the 
patient,  a  condition  of  paraphimosis  resulting. 

In  infants,  the  prepuce  is  normally  redundant, 
but  as  long  as  the  glans  penis  can  be  uncovered, 
all  will  come  right  when  the  organ  is  more  devel- 
oped. In  cases  of  atresia  prceputii,  or  when  the 
orifice  of  the  prepuce  is  smaller  than  that  of  the 
urethra,  and  the  prepuce  is  distended  whenever 
the  child  urinates,  circumcision  should  be  done. 
End  of  foreskin  removed  entire,    rpj^^  operation   is    performed    as   a  religious  rite 

and  distended.    The   pm-hole-like  ..i  t  t    ■  i  tt-i 

orifice  of  the  prepuce  is  well  siiown  auiongst  the  Jcws,  and  IS  rarely  attended  With  an 
at  0.  accident,  though  occasionally  a  child  dies  of  hemor- 

rhage or  erysipelas.  Owing  to  the  induration  of 
the  glans  penis,  masturbation  and  syphilis  are  less  rife  amongst  the  circum- 
cised than  the  uncircumcised. 

Acquired  phimosis  may  follow  inflammatory  attacks  due  to  gonorrhoea, 
balanitis,  or  chancroids  beneath  the  foreskin.  A  series  of  chancroids  or 
ulcers  around  the  orifice  of  the  prepuce,  when  healed,  will  give  rise  to  so 
much  contraction  that  a  well-marked  phimosis  will  result.     (Edema  of  the 

!)repuce  from  inflammation,  or  from  heart-disease,  will  cause  a  formidable- 
ooking  phimosis. 

•  See  pp.  487,  496,  supra. 
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An  old  man  was  admitted  into  King's  College  Hospital  under  Sir  Wm.  Fergusson's 
care,  with  thickening  of  the  foreskin,  contraction  of  its  orifice,  and  incontinence  of 
urine;  the  foreskin  was  removed,  and  the  man  was  relieved  of  his  vesical  symptoms. 

A  thickened  condition  of  the  integument  of  the  penis  and  foreskin  is  at 
times  associated 'with  chronic  and  repeated  attacks  of  cutaneous  syphilis ; 
this  condition  is  to  be  treated  with  anti-syphilitic  remedies.  When  the  phi- 
mosis is  due  to  some  inflammatory  cause,  the  best  treatment  is  to  remove 
the  inflammation  by  rest,  elevation  of  the  penis,  and  the  free  use  of  injections 
with  a  suitable  syringe.  It  is  not  advisable  to  operate  on  the  foreskin 
when  it  is  acutely  inflamed,  or  when  the  parts  are  very  oedematous,  as  the 
wounds  will  gape  a  good  deal  and  be  slow  to  heal.  In  such  cases  stitches 
are  of  little  value.  As  a  rule,  when  chancroids  are  concealed  beneath  the 
foreskin,  a  cutting  operation  is  not  advisable,  as  the  wound  would  take  on 
■chancroidal  action  and  heal  slowlj- .  In  cases  of  acute  inflammation,  however, 
when  it  is  evident  from  the  swelling,  pain,  and  redness,  and  from  the  offensive 
nature  of  the  discharge,  that  a  sloughing  chancroid  is  hidden  under  the  tight 
foreskin,  the  sooner  this  is  slit  up  or  circumcised  the  better,  as  the  tension 
caused  by  the  swelling  of  the  part  will  be  relieved,  and  the  sloughing  sore 
will  be  exposed  for  the  eflicient  application  of  suitable  remedies.  These  for- 
midable-looking cases  rapidly  get  well  when  so  treated.  When  the  foreskin 
sloughs  and  the  glans  penis  protrudes  through  the  opening,  the  prepuce  is  to 
be  removed.  The  foreskin  when  distended  with  warts,  due  to  gonorrhoea,  or 
with  calcareous  matter,  is  to  be  slit  up  and  the  offending  bodies  removed. 
At  times  the  warts  are  unfortunately  of  a  malignant  type,  this  kind  being 
generally  met  with  in  persons  with  long  foreskins. 

The  irritation  set  up  in  cases  of  phimosis  by  the  retained  smegma  prseputii, 
or  by  the  passage  of  urine,  may  cause  a  number  of  reflex  symptoms,  and 
may  induce  the  patient  to  masturbate.  The  difficulty  in  passing  water  pro- 
duces irritability,  of  the  bladder,  frequent  micturition,  a  tendency  to  rupture, 
prolapsus  of  the  rectum  from  straining,  and  all  the  symptoms  of  stone  in 
the  bladder.  In  some  cases  there  is  incontinence  of  ui'ine,  attended  with 
bsematuria.  Dr.  Sayre  has  published  some  cases  of  curvature  of  the  spine 
in  children,  suffering  from  priapism  due  to  adherent  foreskin.  Professor 
Erichsen  has  seen,  in  children,  general  spasmodic  affections  resembling  chorea, 
and  resulting  from  congenital  phimosis  ;  a;nd  has  attributed  to  the  same  cause, 
in  adults,  an  improper  retention  of  semen  during  sexual  intercourse.  A 
phimosis  M'ill  render  the  treatment  of  gonorrhoea  or  chancroids  tedious  and 
unsatisfactory. 

Treatment  of  Phimosis. — Dilatation  of  the  foreskin  has  been  effected  by 
means  of  tents  of  compressed  sponge  or  of  laminaria  digitata.  M.  Nelaton^ 
advocated  the  treatment  of  phimosis  by  forcible  dilatation  with  instruments, 
and  the  same  plan  has  also  received  the  advocacy  of  Cruise,  of  Dublin.^  After 
its  forcible  dilatation,  the  prepuce  is  drawn  back  behind  the  glans  penis  and 
retained  there. 

The  mucous  membrane  only,  of  the  foreskin,  has  been  divided  with  a  pair 
of  scissors.  The  sharp-pointed  blade,  the  upper,  is  to  be  thrust  into  the 
cellular  tissue  between  the  mucous  membrane  and  the  skin,  and  the  lower  or 
blunt-pointed  one,  between  the  mucous  membrane  and  the  glans.  M.  Faure 
arrives  at  the  same  result  by  drawing  the  foreskin  forcibly  back  towards  the 
base  of  the  penis,  and  making  a  succession  of  nicks  in  the  mucous  membrane 
until  the  glans  is  quite  uncovered.  The  plan  of  dividing  the  mucous  mem- 
brane only,  is  not,  in  my  judgment,  to  be  recommended. 

A  sliiting-up  operation  is  most  applicable  to  cases  of  atrophic  phimosis ; 

1  Gaz.  des  Hftp.,  1868.  ^  Dublin  Quart.  Jouvn.  of  Med.  Sci.,  vol.  xviii.  p.  482. 
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the  operation  is  usually  done  by  slitting  up  the  prepuce  in  the  middle  line,, 
on  the  dorsum,  but  Mr.  Liston  was  in  favor  of  dividing  it  on  one  side  of  the 
frsenum,  as  that  sufficed  to  correct  the  contraction  and  yet  allowed  the  pre- 
puce to  cover  the  glans.  Jobert  (de  Lamballe)  and  others  have  divided  the 
prepuce  on  both  sides  of  the  frsenum.  The  operation  is  to  be  performed 
with  a  sharp  pair  of  scissors,  or  with  a  director  and  a  sharp  bistoury  ;  care 
is  to  be  taken  to  divide  the  mucous  membrane  completely,  and  to  stitch  it 
carefully  to  the  cut  margins  of  the  skin.  Dr.  E.  W.  Taylor*  makes,  with  a 
strong  pair  of  scissors  devised  by  himself,  two  incisions,  one  on  each  side, 
exactly  in  the  middle  of  the  lateral  portion  of  the  prepuce.  Two  flaps,  an 
upper  and  a  lower,  are  formed,  which  enable  the  glans  to  be  completely  un- 
covered. If  the  flaps  prove  to  be  redundant,  they  may,  after  the  subsidence 
of  inflammation,  be  trimmed  to  suit  the  requirements  of  the  case.  Van 
Buren  favors  the  removal  of  the  foreskin,  in  adults,  by  making  two  cuts, 
one  on  the  dorsum  and  the  other  near  the  frsenum,  and  then  excising  the 
flaps  of  skin  on  each  side. 

Dr.  Hue,  of  Rouen,  divides  the  prepuce  by  passing  an  elastic  ligature 
through  its  dorsal  surface  by  means  of  a  large  needle;  the  elastic  cord  cuts  its 
way  out  in  three  or  four  days.  Circumcision  has  also  been  performed  with 
an  elastic  ligature.  This  method  is  tedious,  painful,  and  more  dangerous 
than  ordinary  circumcision.  In  some  cases  the  ordinary  or  the  galvanic 
ecraseur  has  been  used,  but  the  wound  left  is  a  highly  contused  one,  and  is 
liable  to  be  followed  by  suppuration  and  secondary  hemorrhage. 

Circumcision  performed  in  the  following  manner  will  give  good  results. 
Having  marked  the  situation  of  the  base  of  the  glans  penis  on  the  foreskin,, 
the  surgeon  seizes  the  prepuce  with  a  pair  of  catch-forceps,  at  the  junction  of 
the  skin  and  mucous  membrane,  draws  it  well  forward,  grasps  it  firmly  with 
a  phimosis-clamp  or  pair  of  dressing  forceps,  slanting  the  instrument  down- 
wards and  forwards  so  as  to  leave  the  frsenum  as  long  as  possible,  and  removes 
the  portion  in  fi*ont  of  the  clamp  with  a  straight  bistoury.  On  removing  the- 
clamp,  the  skin  will  slip  back  towards  the  base  of  the  glans,  leaving  it 
covered  by  the  mucous  membrane  as  with  a  cap ;  this  is  to  be  slit  up  in  the 
middle  line,  above,  as  far  as  the  corona  glandis.  The  vessels  which  are  found 
on  the  dorsum,  and  at  the  frsenum,  are  to  be  twisted  or  tied  with  fine  catgut. 
The  mucous  membrane  is  to  be  stitched  carefully  to  the  skin  by  the  requisite 
number  of  fine  catgut  sutures,  which  in  the  course  of  a  few  days  will  become 
absorbed;  or  a  continuous  silk  suture  may  be  used,  beginning  at  one  side  of 
the  frsenum  and  ending  on  the  other,  the  ends  being  fastened  together  so  that 
when  it  is  necessary  to  remove  the  suture,  it  will  come  away  when  one  por- 
tion is  cut  and  traction  made  on  the  ends.  The  parts  heal  so  very  rapidly 
in  children  that  with  them  it  is  unnecessary  to  introduce  sutures.  It  is  ad- 
visable to  give  children  an  ansesthetic,  but  in  adult  cases  it  is  better,  when  no 
adhesions  are  present,  to  freeze  the  part  in  front  of  the  clamp  with  a  freezing 
mixture  or  ether  spraj'.  The  patient  must  rest  in  bed  with  a  narrow  strip  of 
lint  wrapped  ai'ound  the  part,  which  is  to  be  supported  against  the  abdomen. 
In  some  cases  the  operation  is  rendered  more  severe  from  the  adhesion  of  the 
prepuce  to  the  glans ;  the  parts  are  to  be  separated  by  tearing  the  adhesions 
down,  or  by  dissection.  Sir  William  Fergusson  recommended  the  removal 
of  the  entire  foreskin  in  these  cases.  Adults  sutler  inconvenience  from 
erections,  which  cause  a  drag  on  the  sutures,  and  which  are  best  prevented  by 
using  a  hard  bed  with  light  covering,  and  by  applying  an  India-rubber  bag 
filled  with  ice  between  the  legs.  If  the  operation  be  performed  in  the  manner 
here  advocated,  too  much  skin  cannot  be  removed.    It  has  happened  that  the 

'  Am.  Journ.  Syph.  and  Derm.,  Oct.  1872. 
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prepuce  has  been  drawn  so  far  forward  that  a  circle  of  skin  has  been  removed 
from  the  body  of  the  penis ;  it  is  then  necessary  to  slit  up  the  mucous  mem- 
brane and  stitch  it  to  the  skin  which  remains.  If  too  little  of  the  foreskin  be- 
taken away,  it  will  contract  on  cicatrizing  ;  enough  must  be  removed  to- 
uncover  the  glans.  The  end  of  the  glans  penis  may  be  cut  if  the  operation 
is  done  without  a  clamp. 

Some  surgeons  circumcise  by  slitting  up  the  foreskin  on  a  director,  then, 
seizing  the  angles  and  trimming  oft'  the  rest  of  the  prepuce.  When  the 
parts  are  very  oedematous,  care  must  be  taken  not  to  pass  the  director  intO' 
the  urethra,  but  under  the  upper  part  of  the  prepuce,  where  it  is  made  to. 
project.  A  sharp-pointed  may  be  converted  into  a  blunt-pointed  bistoury  by 
placing  on  its  point  a  small  piece  of  beeswax,  which  will  be  left  behind  when 
the  point  of  the  knife  is  thrust  through  the  tissues. 

Professor  Humphry^  removes  the  entire  foreskin  in  cases  of  congenital 
phimosis.  A  circular  incision  is  made  through  the  skin  on  a  level  with  the 
corona  glandis,  and  the  prepuce,  having  been  slit  up,  is  removed  with  scissors 
just  in  front  of  its  attachment  to  the  base  of  the  glans.  The  cut  edges  of  skin 
and  mucous  membrane  are  sewn  together,  but  no  dressings  of  any  kind  are- 
employed  ;  the  patient  is  kept  in  bed,  and  if  suppuration  comes  on  a  poultice 
or  water-dressing  is  applied.  The  fraenum  ought  to  be  divided  when  it  is 
abnormally  short,  and  also  if  it  is  the  seat  of  a  small  chancroid,  which  is  apt 
to  ulcerate  into  the  artery  of  the  part,  and  cause  bleeding  at  an  inconvenient 
time.  Mr.  Howse  also  advocates  removal  of  the  frsenum  when  performing- 
circumcision,  to  prevent  the  oedema  and  chronic  swelling  which  sometimes^ 
follow.  Silver-wire  sutures  are  not  as  readily  manipulated  as  those  of  silk 
or  catgut,  and  are  more  apt  to  catch  in  the  dressings.  The  serre-fines  of  Vidal,. 
which  are  used  in  France,  are  as  painful  and  not  as  secure  as  stitches. 

The  contra-indications  to  operative  interference  are  few:  cases  of  hemor- 
rhagic tendency  had  better  be  let  alone,  or,  if  necessary,  the  part  may  be 
removed  slowly  with  the  galvanic  ecraseur.  An  operation  should  not  be 
recommended  unless  the  patient  were  in  a  good  state  of  health,  free  from 
albuminuria  or  diabetes,  and  with  healthy  surroundings. 

Paraphimosis  is  the  condition  brought  about  when  a  tight  or  contracted 
foreskin  is  drawn  above  the  glans  penis,  and  when,  owing  to  the  rapid  swell- 
ing of  the  glans  and  prepuce,  the  patient  is  unable  to  draw  the  latter  down 
again.  If  seen  at  once,  reduction  can  be  readily  eft'ected,  but  if  neglected^ 
the  swelling  increases  and  is  attended  with  much  pain.  On  examination,  the^ 
glans  penis  is  found  to  be  swollen  and  red ;  the  foreskin  is  very  cedematous,. 
and  forms  a  collar  around  the  glans,  on  depressing  which  the  tight  foreskin 
may  be  seen  in  the  sblcus  between  the  (Edematous  collar  and  a  second  one- 
formed  by  the  swollen  tissues  which  cover  the  body  of  the  penis. 

Treatment. — The  parts  may,  as  a  rule,  with  a  little  force  and  perseverance  on 
the  part  of  the  surgeon,  and  stoicism  on  the  part  of  the  patient,  be  reduced  ta^ 
their  natural  condition.  First  oil  the  parts  in  front  of  the  constriction,  then 
wrap  around  them  a  piece  of  lint  and  pass  the  two  forefingers  above,  and  the- 
two  middle  fingers  below  the  penis,  embracing  it  tightly  ;  the  two  thumbs 
then  press  forcibly  on  the  glans  penis  so  as  to  reduce  its  bulk  by  pressing- 
out  the  blood,  and  at  the  same  time  the  fingers  are  drawn  forcibly  forwards, 
when,  after  a  few  minutes,  the  glans  will  recede  and  the  foreskin  advance 
to  its  proper  place.  When  the  parts  are  cedematous,  reduction  M'ill  be  facili- 
tated by  puncturing  the  tissues  with  a  needle  and  bathing  them  with  hot 
water.     Ice  may  also  be  used  to  reduce  the  volume  of  the  swelling. 

Another  mode  of  reduction  (Mauriac's)  is  to  grasp  the  penis  with  the  left 

'  Holmes's  System  of  Surgery,  2d  edit.,  vol.  v.  p.  179. 
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hand,  compress  the  glans,  and  slip  the  right  index  finger  beneath  the  con- 
striction, between  it  and  the  dorsum  of  the  penis,  then  working  the  swelled 
foreskin,  which  is  between  the  glans  and  the  sulcus,  backwards,  under  the 
stricture,  and  drawing  at  the  same  time  the  constricting  foreskin  forwards. 
M.  Mercier  reduces  a  paraphimosis  by  grasping  the  penis  with  the  left  hand, 
and  by  placing  the  right  index  and  middle  fingers  longitudinally  along  the 
lower  surface  of  the  organ  ;  the  pulp  of  the  thumb  presses  against  the  glans, 
pushes  backwards  the  (Edematous  fold  of  the  mucous  membrane,  and  guides 
it  under  the  stricture  by  means  of  the  thumb-nail ;  the  left  hand  draws  for- 
. wards  the  prepuce  at  the  same  time. 

It  will  be  observed  that  the  constriction  is  caused  by  the  tight  orifice  of 
the  foreskin,  and  that  the  sulcus  is  well  marked  above  and  deficient  below ; 
a,nd  if  it  be  found  necessary  to  divide  the  baud  at  the  bottom  of  the  hollow, 
before  reduction  can  be  accomplished,  this  can  be  readily  done  by  dividing 
the  constricting  prepuce ,-  the  small  cut  will  instantly  gape,  and  if  the  part 
have  not  been  displaced  long  enough  for  efl'usion  to  have  taken  place,  mat- 
ting the  parts  together,  reduction  will  be  readily  accomplished.  If  not  re- 
lieved, ulceration  and  a  good  deal  of  thickening  and  distortion  will  ensue,  and 
.  recovery  be  retarded.  The  accident,  which  has  sometimes  happened  to  an 
unfortunate  man  on  his  wedding  tour,  is  likely  to  be  repeated,  and  it  is  there- 
fore well  to  slit  up,  or  better  still  circumcise,  the  foreskin,  and  so  prevent  the 
recurrence  of  the  annoyance.  In  weak  subjects  sloughing  may  take  place 
rapidly,  or  ulceration  may  ensue  in  front  of  the  stricture ;  but  as  a  rule  the 
stricture  itself  gives  way  by  ulceration.  After  the  reduction  of  the  paraphi- 
mosis the  patient  should  remain  in  bed,  and  should  ajjply  water-dressing  or 
lead-lotion  to  the  part. 

When  paraphimosis  from  neglect  has  become  chronic,  and  the  tissues  are 
ulcerated  and  indurated,  there  is  no  fear  of  strangulation,  and  the  parts, 
•owing  to  the  induration,  are  not  readily  reduced,;  it  will  then  only  be  neces- 
sary to  divide  the  stricture.  Paraphimosis  without  strangulation  may  be 
treated  by  compressing  the  penis  with  strips  of  plaster,  applied  longitudinally 
and  circumferentially.  The  condition  of  the  glans  penis  may  be  judged  of 
by  its  color :  in  the  normal  state  it  is  red  when  compressed,  the  color  going 
and  coming  under  pressure  of  the  finger,  but  when  there  is  strangulation  it 
is  dark-colored  and  cold,  and  loses  its  sensibility. 

It  may  be  desirable,  in  cases  of  tight  paraphimosis,  to  administer  an  anaes- 
thetic, as  reduction  is  a  painful  proceeding. 

Tumors  of  the  Penis. —  Vascular  tumors  are  formed  when  a  rupture  of  a 
vessel  or  of  the  body  of  the  penis  takes  place.  True  aneurisms  are  not  met 
with,  but  it  is  possible  for  a  false  aneurism  to  form  after  an  injury  to  an 
artery.  In  cases  of  cancer  of  the  penis  the  veins  may  become  enlarged  and 
tortuous,  but  varicose  veins  are  not  met  with  on  the  penis.  The  lymphatics 
may  inflame  on  the  dorsum  of  the  penis,  after  excessive  sexual  indulgence,  or 
after  inflammation  set  up  by  any  irritating  cause.  E,ed  lines  may  be  seen 
running  along  the  surface  of  the  organ,  and  hard  cords  may  be  felt  termi- 
nating in  a  gland  at  its  base. 

Serous,  sebaceous,  and  blood  cysts  are  found  in  connection  with  the  penis, 
the  most  common  variety  being  the  sebaceous  cyst. 

A  serous  cyst  removed  by  myself  from  the  lower  part  of  an  adult's  prepuce, 
was  as  large  as  a  marble,  and  transparent,  and  is  preserved  in  the  Anatomical 
Museum  at  King's  College.  A  similar  cyst,  only  much  larger,  was  removed 
by  the  late  Sir  W  illiam  Fergusson  and  presented  to  the  Hunterian  Museum. 
{No.  2590  A.)    The  cysts  are  readily  dissected  ont  from  the  cellular  tissue, 
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and  the  edges  of  the  incision  are  brought  together  with  fine  catgut  or  silk 
sutures. 

Fibroid  Tumors  of  Penis. — Mr.  Henry  Smith  drew  my  attention,  a  short 
time  back,  to  the  case  of  a  middle-aged  patient  who  had,  on  the  dorsum  of 
the  penis,  at  its  point  of  attachment  to  the  pubes,  a  saddle-shaped  deposit 
extending  rather  less  than  an  inch  from  before  backwards,  and  the  same  from 
side  to  side : — 

It  was  in  the  substance  of  the  penis,  beneath  its  fibrous  sheath,  and  permitted  the 
fingers  to  be  passed  just  under  its  lateral  portions,  but  not  under  it  either  in  front 
or  behind.  There  was  no  distinct  history  of  syphilis;  the  patient  seemed  in  good  health, 
was  free  from  gout,  and  had  a  number  of  healthy  children.  On  erection,  the  penis  curved 
a  little  at  its  base,  but  connection  was  not  prevented.  The  mass  was  hard,  and  felt  like 
a  small  saddle  of  cartilage. 

In  some  cases  the  deposits  are  said  to  be  multiple  and  to  resemble  ganglia ; 
they  cause  a  painful  curvature  of  the  penis  on  erection,  and  a  difiiculty  in 
micturition  when  the  corpus  spongiosum  is  aft'ected ;  the  skin  is  not  altered  in 
any  way,  and  glides  freely  over  the  deposit.  The  change  probably  is  due  to 
plastic  effusion  into  the  trabecular  tissue  of  the  penis,  which  prevents  the 
equable  distention  of  the  cells  when  erection  takes  place.  Van  Buren,  from 
cases  observed  by  himself,  says  that  the  prognosis  is  favorable,  as  the  indura- 
tion does  not  spread,  and  is  not  followed  by  degeneration  or  disorganization. 

Blisters,  mercury,  and  iodide  of  potassium  have  been  tried  without  effect  in 
these  cases ;  a  constant  current  of  electricity  has  been  recommended.  Gummy 
tumors  remain  stationary,  resolve,  or  soften  down,  and  respond  to  constitutional 
treatment.  In  one  of  Van  Buren's  cases,  the  induration  travelled  from  before 
backwards  to  the  root  of  the  penis,  and  the  curvature  of  the  penis  when  erect 
became  less,  rendering  intercourse  more  satisfactory.  In  some  cases  there  is 
a  history  of  injury.  Ricord  says  that  the  change  is  due  to  an  old  phlebitis,, 
to  a  slight  rupture  of  one  of  the  cavernous  bodies  of  the  penis,  or  to  constitu- 
tional syphilis.  It  has  also  been  attributed  by  Sir  P.  Hewett  to  thrombosis 
occurring  in  a  gouty  subject.  To  whatever  cause  due,  time  is  an  important 
element  in  the  treatment. 

The  pathological  museum  at  Vienna  possesses  a  remarkable  specimen  of 
ossific  deposit  in  the  substance  of  a  penis  ;  these  cases  are  very  rare  indeed. 

Elephantiasis  of  the  penis  is  generally  associated  with  elephantiasis  of  the 
scrotum,  and  in  these  cases  the  penis  may  attain  to  a  large  size  ;  in  others 
it  seems  to  be  lost  in  the  scrotal  swelling,  its  place  being  marked  by  a  de- 
pression like  an  umbilicus.  In  operations  on  elephantiasis  scroti,  the  penis 
is  to  be  preserved  under  any  circumstances,  but  Sir  Joseph  Fayrer  recom- 
mends that,  as  the  skin  is  likely  to  be  diseased,  none  shall  be  retained  to 
cover  the  organ.  Elephantiasis  of  the  penis  prevents  sexual  intercourse,  but 
the  ability  is  recovered  after  operation.  The  etiology  and  treatment  of  these 
cases  are  considered  in  another  portion  of  this  article. 

Warts  or  vegetations  are  often  associated  with  gonorrhoea,  and  are  found 
lining  the  prepuce,  or  in  the  furrow  between  it  and  the  glans  penis ;  if  not 
interfered  with,  they  grow  luxuriantly,  spreading  over  the  surface  of  the 
glans  penis,  and  invading  even  the  orifice  of  the  urethra ;  they  are  attended 
with  a  foul  discharge  and  cause  phimosis.  Small  warts  may  be  readily  re- 
moved with  scissors,  the  bleeding  points  being  touched  with  solid  nitrate  of 
silver.  In  more  formidable  cases  the  patient  should  have  an  ansesthetic,  or 
the  warts  may  be  frozen  with  ether-spray  if  the  patient  desire  it,  and  may  then 
be  shaved  oft"  with  a  knife,  the  bleeding,  which  is  free,  being  stopped  by  the 
actual  cautery  or  the  strong  liquor  ferri  perqhloridi.  The  growth,  if  preferred, 
may  be  removed  by  the  galvanic  ecraseur  or  by  caustics,  those  in  common  use 
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for  this  purpose  being  the  acid  nitrate  of  mercury,  fuming  nitric  acid,  and 
glacial  acetic  acid  ;  the  strongest  and  most  painful  is  chromic  acid.  It  is  de- 
sirable when  practicable,  before  removing  the  warts,  to  apply  to  them  for  some 
time  the  strong  liquor  plumbi,  which  will  cause  them  to  turn  white,  shrivel 
up,  and  become  brittle,  when  they  can  be  more  easily  and  thoroughly  removed ; 
the  parts  after  removal  of  the  warts  must  be  kept  dry,  and  nitrate  of  silver 
should  be  applied  if  they  show  a  tendency  to  return.  Hemorrhage  during  the 
performance  of  the  operation  may  be  controlled,  and  the  removal  of  the 
growths  rendered  easier  and  more  certain,  by  tying  a  piece  of  ordinary  elastic 
tubing  around  the  base  of  the  penis.  When  the  warts  are  removed,  the  surface 
of  the  glans  will  appear  unindurated  and  healthy,  and  its  cut  surface  will 
speedily  granulate  and  heal.  These  vegetations  are  not  venereal,  and  may 
be  in  some  instances  got  rid  of  by  observing  extreme  cleanliness,  and  by 
painting  them  with  corrosive  sublimate  dissolved  in  collodion,  in  the  propor- 
tion of  a  drachm  to  an  ounce,  or  by  dusting  them  with  calomel.  The  growth 
in  some  cases  is  so  extensive  that  the  foreskin  cannot  be  drawn  back,  and 
under  these  circumstances  it  is  necessary  to  slit  it  up  and  remove  the  warts 
without  delay.  The  growth  is  a  papilloma  due  to  an  excessive  development 
of  the  papillae.  The  condylomata  due  to  a  gonorrhceal  discharge  are  broad 
or  pointed.  Warts  on  the  penis,  as  elsewhere,  occasionally  enlarge  and  become 
■covered  with  hard,  dry,  epidermic  material,  forming  horns.  Excision  is  the 
proper  treatment. 

Carcinoma  attacks  the  genital  organs,  usually  assuming  the  form  of  epithe- 
lioma ;  the  other  kinds  are  rarely  met  with.  Epithelioma  may  invade  the 
prepuce,  or  the  whole  penis,  or  any  part  of  it.  The  most  common  age  for  its 
occurrence  is  fifty  years  or  over.  In  the  great  majority  of  cases  there  has 
existed  a  congenital  or  acquired  phimosis  prior  to  the  advent  of  the  disease. 
A  contusion  or  a  urinary  fistula  may  be  the  exciting  cause.  With  a  phimosis, 
the  parts  are  not  kept  clean,  but  the  gland  is  macerated  and  rendered  tender 
iind  excoriated  by  retained  secretions,  and  the  irritation  causes  an  epithelioma 
to  grow,  in  those  predisposed  to  the  disease,  as  is  found  to  be  the  case  when 
the  tongue  is  irritated  by  a  broken  tooth,  or  the  scrotum  by  the  presence  of 
soot  in  its  folds.  Syphilis  has  no  direct  influence  in  inducing  the  disease, 
but  a  syphilitic  chap  or  ulcer  may  be  the  starting-point  of  an  epithelioma. 
Two  kinds  of  epithelioma  affect  the  penis,  the  indurated  variety  and  the 
Tegetating  or  cauliflower-like  growth. 

The  growth  of  an  epithelioma  of  the  penis  resembles  its  growth  elsewhere. 
A  tubercle  forms,  becomes  indurated,  slowly  increases  in  size,  and  eventually 
becomes  painful.  The  growth  may  spread  superficially,  or  may  remain 
comparatively  stationary  on  the  surface  but  extend  into  the  deep  tissues. 
The  nature  of  the  disease,  in  either  the  pi'epuce  or  the  glans,  is  masked  by  a 
phimosis.  Thiersch  has  applied  the  term  superficial  or  flat  epithelial  cancer  to 
those  cases  which  afli'ect  the  surface  of  the  skin,  and  infiltrating  epithelial  cancer 
to  those  which  rapidly  penetrate  into  the  deeper  parts.  The  surface  of  the 
nodule  may  remain  hard,  or  its  centre  may  ulcerate,  giving  rise  to  a  deeply 
oxcavated  ulcer  with  indurated  edges.  Instead  of  commencing  as  a  nodule, 
the  carcinoma  may  start  as  an  indurated  papilloma  or  wart,  assuming  a  fun- 
gating  appearance  and  invading  the  tissues  at  its  base.  The  discharge  is 
offensive  and  ichorous.  The  growth  does  not  extend  along  the  skin  of  the 
penis,  but  surrounds  for  a  time,  and  eventually  invades,  the  corpora  cavernosa 
or  the  corpus  spongiosum.  When  the  ulcei'ating  form  of  the  disease  attacks 
the  prepuce,  it  destroys  the  mucous  membrane,  and  presents  an  excavated  and 
uneven  surface,  with  indurated,  sharp-cut  edges. 

A  man  was  admitted  into  King's  College  Hospital  for  retention  of  urine  due  to  an 
indurated  condition  of  the  penis.     The  anterior  fourth  of  the  organ  was  enlarged  and 
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of  a  stony  hardness,  the  glans  being  nodular,  but  not  fungating.  The  hardness  and  the 
general  appearance  were  such  that  it  was  uncertain,  until  a  microscopic  examination 
had  been  made,  whether  the  case  was  one  of  epithelioma  or  one  of  scirrhus.  The  penis 
was  amputated,  and  was  interesting  as  a  specimen,  as  the  disease  (epithelioma)  had 
evidently  invaded  the  corpus  spongiosum,  which  was  much  thickened,  and  had  spared 
the  corpora  cavernosa. 

The  -prognosis  in  these  cases  is  much  more  hopeful  than  in  epithelioma  in 
other  situations,  and  cases  are  recorded  in  which  patients  thus  affected  have 
lived  for  many  years.  Sir  "Wm.  Lawrence  operated  on  a  patient  who  was 
quite  well  twelve  years  afterwards,  and  Sir  Wm.  Fergusson  amputated  the 
penis  of  a  man  of  note  in  the  political  world,  who  lived  many  years  after  the 
operation  and  died  at  an  advanced  age.  I  assisted  Mr.  Henry  Smith,  on  two 
occasions,  to  remove  from  the  glans  and  from  just  below  the  urethra  of  a 
gentleman,  some  vegetations  of  a  cancerous  appearance.  The  growths  recur- 
red after  the  first  operation,  but  not  after  the  second,  which  was  performed 
more  than  ten  years  ago.  I  was  not  so  fortunate  myself  in  a  case  at  King's 
•College  Hospital : — 

A  respectable-looking,  married  man  applied  with  a  phimosis  attended  with  an  offen- 
sive discharge,  and  induration  of  the  glans  penis.  As  the  case  got  worse  under  the 
application  of  lotions,  instead  of  better,  I  slit  up  the  foreskin  and  discovered  that  the 
glana  penis  was  covered  with  vegetations  of  a  suspicious  appearance.  I  admitted  him 
into  the  hospital,  intending  to  remove  his  penis,  but  the  late  Sir  Wm.  Fergusson,  who 
kindly  saw  the  case  in  consultation  with  me,  advised  the  removal  of  the  growths.  I 
removed  the  tumors,  cutting  well  into  the  surface  from  which  they  grew.  The  man  was 
in  due  course  discharged  from  the  hospital,  but  soon  reappeared,  with  a  few  of  the 
growths  which  had  returned  in  the  old  situation.  These  were  kept  in  check  by  means 
of  caustics,  but  the  inguinal  glands  enlarged  with  great  rapidity,  the  skin  ulcerated,  and 
-a  fungus  hEematodes  resulted  and  soon  destroyed  the  patient.  This  case,  which 
seemed  a  favorable  one  for  operation  as  far  as  the  local  disease  was  concerned,  was 
rapidly  fatal  owing  to  the  glandular  affection. 

It  is  necessary  to  examine  the  case  carefully  before  deciding  upon  an  ope- 
ration, as  in  some  instances  the  tumors  can  be  removed,  whereas,  in  others  am- 
putation must  be  done.  When  the  prepuce  alone  is  involved,  it  must  be  freely 
removed.  In  these  cases  the  nearest  inguinal  glands  become  affected  only 
.after  the  disease  has  existed  for  some  time,  and  metastatic  formations  are 
rarely  found  in  the  internal  organs.  In  some  instances  the  disease  does  not 
extend  readily  through  the  tough  fibrous  tissue  which  forms  the  sheath  of 
the  corpora  cavernosa,  but  in  others  the  trabecular  tissue  is  extensively  invaded. 
The  operation  is  a  hopeful  one,  because  the  whole  of  the  disease  can  be 
effectually  removed.  In  some  cases,  however,  although  the  site  of  the  opera- 
tion remains  sound,  the  inguinal  glands  may  become  diseased.  The  patient 
then  becomes  cachectic,  and  dies  worn  out  by  pain,  hemorrhage,  and  the 
constant  discharge. 

Epithelioma  of  the  penis  has  to  be  distinguished  from  induration  due  to 
syphilis,  and  from  non-malignant  vegetations.  The  appearance  and  history 
of  the  j)atient  will  often  help  the  surgeon:  the  man  may  be  a  married,  middle- 
aged,  respectable-looking  man,  denying  that  he  has  been  exposed  to  contagion, 
although  the  nature  of  the  case  and  the  operation  necessary  for  its  cure  be 
put  clearly  before  him.  In  doubtful  cases,  local  and  constitutional  remedies 
must  be  carefully  tried  before  the  knife  is  resorted  to.  In  simple  vegetations 
the  surface  of  the  glans  is  of  its  normal  color,  smooth,  and  not  indurated; 
and  when  the  warts  are  removed,  the  cut  surfaces  granulate  healthily,  re- 
main smooth,  and  heal  soundly.  In  malignant  cases  the  pain  is  sharp  and 
the. general  health  suffers,  and  the  importance  of  an  early  operation  is  obvi- 
ous.    The  base  of  the  growths  is  hard,  and  the  discharge  is  very  offensive. 
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In  epithelioma  the  growth  is  in  the  tissues,  which  it  invades,  w^hereas  in  non- 
malignant  vegetations  it  is  on  the  surface,  from  which  it  may  be  readily  shaved 
oft"  with  a  knife.  Before  operation,  a  portion  of  the  growth  should  be  re- 
moved and  submitted  to  microscopic  examination. 

Amputation  of  the  Penis. — Of  this  operation.  Sir  William  Fergusson*^ 
writes  that  he  knows  of  no  amputation  which  has  been  more  successful  in  its 
primary  results,  but  that  in  general,  in  cancerous-looking  affections,  the  dis- 
ease has  returned,  either  in  the  organ,  or  more  frequently  in  the  glands  of  the 
groin,  and  has  ultimately  destroyed  the  patient ;  and  further,  that  if  certain 
sores  which  may  be  termed  pseudo-cancerous,  were  treated  by  excision  at  an 
early  date,  instead  of  by  improperly  directed  constitutional  means,  there  would 
be  a  better  account  of  these  diseases  of  the  penis  than  surgery  can  at  present 
boast  of.  He  had  seen  adrnirable  results  from  excisions — longitudinal  ampu- 
tations as  they  might  be  called — of  the  glans  penis. 

Mr.  A.  Pearce  Gould'  amputated  the  penis  of  a  man,  aged  75,  for  melanotic  epitheli- 
oma, a  very  rare  condition,  which  had  first  appeared  five  years  before.  Four  or  five 
raised  black  nodules,  the  size  of  peas,  were  ranged  along  the  corona,  while  further  for- 
ward on  the  dorsum  of  the  glans  was  a  much  larger,  black,  fungating  mass,  which  quite 
obscured  the  part.  Two  or  three  smaller  tumors  of  the  same  color  vcere  seen  higher 
up  the  penis,  not  projecting  from  the  surface.  No  glandular  enlargement  could  be 
detected.  A  few  deeply  pigmented  warts  and  molluscous  growths  were  scattered  over 
his  back  ;  these  were  congenital.  Under  the  microscope,  the  superficial  epithelium  could 
be  traced  growing  downward,  and  becoming  pigmented  and  continuous  with  the  tissue  of 
the  deeper  parts  of  the  tumor. 

In  Mr.  Marcus  Beck's  case  of  fibrous  tumor  of  the  penis,  the  growth,  which  recurred 
two  years  after  it  had  been  removed,  sprang  from  the  corpus  cavernosum  and  necessi- 
tated amputation  of  the  penis.  It  was  as  large  as  a  fowl's  egg,  irregular,  nodular,  very 
hard,  and  free  from  pain.     A  microscopic  section  showed  numerous  oval  nuclei. 

Amputation  hy  Ligature. — Amputation  has  been  proposed  and  practised 
by  tying  a  silk  cord  around  the  penis,  at  the  spot  selected  for  its  removal, 
behind  the  disease.  The  ligature  is  tightened  from  time  to  time  as  it  cuts 
through  the  tissue  and  becomes  loose.  This  operation  is  tedious  and  painful, 
and  is  attended  with  suppuration  and  the.  presence  of  a  sloughing  mass 
which  is  likely  to  cause  purulent  infection.  Hemorrhage  is  prevented,  but 
there  is  a  danger  of  cystitis. 

Amputation  by  the  JEcraseur. — A  sound  having  been  passed  into  the  bladder, 
the  wire  of  the  ecraseur  is  fixed  in  place  by  passing  it  behind  a  needle  thrust 
through  the  body  of  the  penis.  The  instrument  is  worked  slowly,  and  is 
made  to  cut  its  way  through.  The  strong  fibrous  sheath  of  the  penis  prevents 
the  wire  from  cutting  very  readily. 

Amputation  by  the  Actual  or  Galvanic  Cautery. — M.  Bonnet,  of  Lyons, 
amputates  the  penis  by  means  of  actual  cauteries  of  suitable  shapes.  He 
marks  the  penis  at  the  point  selected  for  operation,  and  divides  it  by  means 
of  the  cauteries,  which  burn  their  way  slowly.  There  is  no  bleeding,  as 
the  vessels  are  sealed  as  they  are  divided  by  the  hot  iron.  No  cystitis  or 
retention  of  urine  follows  the  operation.  The  lower  border  of  the  urethra  is 
divided  in  the  usual  way  at  the  time  of  the  amputation,  or  subsequently,  to 
prevent  its  contraction.  Paquelin's  thermo-cautery  is  at  once  an  elegant 
and  efficient  instrument  for  the  performance  of  the  above  operation. 

The  galva,nic  kraseur  may  be  used  to  divide  the  penis.  The  platinum 
wire  is  passed  around  the  penis  behind  a  stout  needle  thrust  through  its  body. 

'  System  of  Practical  Surgery,  5th  ed.,  p.  680. 
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The  end  of  the  instrument  pressing  against  the  side  of  the  penis,  connection  is 
made  with  a  battery,  the  wire  becomes  red  hot,  and,  as  it  burns  its  way 
through  the  part,  its  loop  is  tightened.'  Mr.  Erichsen^  uses  the  galvanic 
^craseur  with  great  success  in  the  removal  of  the  penis,  which  is  effected 
without  loss  of  blood.  A  full-sized  catheter  without  rings  is  first  passed  into 
the  bladder,  and  is  retained  there  during  and  after  the  operation.  A  narrow 
tape  is  then  tied  around  the  root  of  the  penis,  to  compress  the  vessels  and  to 
steady  the  skin.  The  wire  of  the  ecraseur  is  next  slipped  over  the  organ, 
behind  the  disease,  and  is  worked  until  the  tissues  are  divided  through  to 
the  catheter.  The  separated  portion  of  the  penis  is  then  slipped  oft"  over  the 
catheter,  which  is  tied  in.  By  performing  the  operation  in  this  manner  the 
difficulty  of  finding  the  orifice  of  the  urethra  in  the  burnt  mass  is  obviated, 
and  the  tendency  of  the  orifice  to  contract  is  prevented  by  the  retention  of 
the  catheter  during  cicatrization. 

Amputation  by  the  Knife. — Before  amputating  the  penis,  all  hair  should  be 
shaved  from  the  part.  Some  surgeons  remove  the  skin  by  drawing  it  forward, 
whilst  others  preserve  it  in  order  to  forni  a  hood  for  the  stump  formed  by  the 
corpora  cavernosa;  if  too  much  be  left,  it  impedes  the  free  escape  of  the  urine 
and  causes  irritation.  A  tape  or  elastic  cord  is  to  be  tied  around  the  base  of 
the  penis  to  pi'event  hemorrhage  and  to  fix  the  skin.  The  penis  is  to  be  put 
on  the  stretch  with  the  surgeon's  left  hand,  and  removed  with  one  stroke  of 
a  catlin,  taking  care  to  cut  free  of  the  disease.  The  vessels — which  are  found, 
two  in  the  dorsum,  one  in  each  corpus  cavernosum,  and  one  in  the  septum — 
are  to  be  tied,  as  also  any  bleeding  point.  The  cut  orifice  of  the  urethra,  which 
is  readily  seen,  is  seized  with  a  pair  of  forceps,  its  lower  or  free  wall  is  slit 
downwards  with  a  pair  of  scissors  or  knife,  for  about  half  an  inch,  and  the  cut 
margins  of  the  mucous  membrane  are  stitched  to  those  of  the  skin,  to  prevent 
subsequent  contraction  of  the  urethral  orifice.  Sir  William  Fergusson  ampu- 
tated a  penis  by  drawing  it  forward  and  removing  it  with  one  stroke  of  the 
bistoury,  an  assistant  steadying  the  skin  and  compressing  the  base  of  the 
organ  with  his  fingers.  All  bleeding  vessels  were  then  tied,  and  the  lower  wall 
of  the  urethra  was  slit  up  and  stitched  carefully  to  the  skin.  Some  surgeons 
recommend  that  the  corpus  spongiosum  should  be  cut  long,  either  before  or  after 
the  section  of  the  corpora  cavernosa,  and  left  to  project  like  a  spout.  When 
the  penis  is  divided  far  back,  under  the  pubis,  in  order  to  obviate  hemor- 
rhage, troublesome  to  control  owing  to  the  retraction  of  the  stump,  it  has 
been  recommended  to  divide  the  penis  from  above  downwards  to  the  corpus 
spongiosum,  and  not  to  divide  this  last  structure  until  the  vessels  have  been 
all  secured.  Others  securely  fix  the  penis  by  passing  a  stout  ligature  or  hare- 
lip pin  through  its  body  prior  to  its  division. 

The  operation  is  done  easily  and  with  little  loss  of  blood  by  clamping  the 
penis  at  its  base  with  Mr.  Henry  Smith's  hemorrhoidal  clamp,  which  is  pro- 
vided with  a  screw.  The  penis  is  removed  at  the  point  selected  ;  the  vessels, 
which  are  readily  seen,  are  ligatured ;  the  pressure  of  the  clamp  is  partly 
relaxed  by  slightly  unscrewing  it ;  any  bleeding  point  is  tied  ;  the  lower  wall 
of  the  urethra  and  the  skin  are  divided,  and  their  cut  margins  are  brought 
together  with  sutures.  Mr.  Erichsen  describes  an  operation  for  the  remo'val 
of  the  penis,  done  by  passing  a  full-sized  gum-elastic  catheter  into  the  blad- 
der, where  it  is  retained  during  and  after  the  operation ;  a  narrow  tape 
is  tied  around  the  base  of  the  penis,  which  is  then  amputated  behind  the 
diseased  part  by  cutting  through  the  catheter  at  the  same  time  that  the 
organ  is  divided.  In  some  instances  Professor  Humphry  cuts  the  urethra 
longer  than  the  stump  of  the  penis,  and,  having  perforated  the  skin  of  the 

'  Science  and  Art  of  Surgery,  7th  ed.,  vol.  ii.  p.  939. 
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perineum,  passes  the  spout-like  urethra  through  the  cut,  from  which  it  pro- 
jects for  about  half  an  inch.  In  othei'S  he  makes  a  circular  incision  through 
the  skin  behind  the  part  to  be  removed,  and  reflects  the  skin  for  about  half 
an  inch ;  he  then  cuts  through  the  spongy  body  on  the  level  of  the  first 
incision,  dissects  it  up  from  the  corpora  cavernosa  for  half  an  inch,  and 
divides  them  at  this  latter  point.  The  reflected  skin  is  united  over  the  cut 
ends  of  the  cavernous  bodies,  which  it  covers  like  a  cap,  leaving  the  spongy 
body  and  urethra  projecting  a  quarter  of  an  inch  or  more  beyond  the  surface 
of  the  wound.  It  remains  slightly  projecting,  and  with  a  freely  open  aper- 
ture, after  the  wound  has  closed.^  Sir  Joseph  Lister  makes  skin  flaps  and 
dresses  the  stump  of  the  penis  and  the  urethra  separately  with  boracic  lint. 
The  patient,  when  he  urinates,  removes  the  dressing  from  the  urethral  orifice, 
which  he  cleanses  with  boracic  lotion. 

Of  late,  very  extensive  operations  have  been  undertaken  for  the  removal  of 
.the  penis  when  infiltrated  with  epithelioma.  Mr.  Pearce  Grould  and  others 
have  divided  the  scrotum,  arid  dissected  away  by  means  of  a  scalpel  and  a 
raspatory  the  crura  of  the  penis  from  the  pelvic  bones ;  the  enlarged 
inguinal  glands  have  been  removed  at  the  same  time. 

An  ordinary  case  of  amputation  of  the  penis  is  the  simplest  amputation 
that  the  surgeon  is  called  upon  to  perform.     "With  regard  to  hemorrhage,  the 

vessels  spurt  briskly,  but  are  soon  seized, 
and  any  trouble  from  retraction  of  the  cut 
corpora  cavernosa  within  the  folds  of  skin 
is  obviated  by  .the  different  expedients 
already  explained. 

The  best  treatment  of  the  divided  ure- 
thra is  a  problem  of  great  interest.  When 
the  urethra  was  simply  divided  across,  it 
contracted  so  much  when  it  cicatrized  that 
a  formidable  stricture  was  produced. 
When  called  to  a  case  of  retention  of  urine 
caused  by  one  of  these  strictures,  the  sur- 
geon finds  considerable  difficulty  in  deter- 
mining the  exact  situation  of  the  orifice 
of  the  urethra,  the  parts  are  so  swollen 
and  tuberculated  from  the  irritation  caused 
by  the  dribbling  of  urine. 

Smyly  united  the  mucous  membrane  of 
the  divided  urethra  to  the  skin.  Earle,  of 
St.  Bartholomew's  Hospital,  incised  the 
mucous  membrane  of  the  canal,  leaving  the 
skin  intact.  Mr.  Teale,  of  Leeds,  recommended  the  division  of  the  mucous 
membrane  and  skin  at  the  posterior  wall  of  the  urethra,  and  the  union 
of  their  cut  edges  by  sutures.  This  plan  of  treatment  has  been  attended 
with  great  success.  Demarquay,  who  studied  this  subject  carefull}',  recom- 
mended that  the  urethra,  with  the  corpus  spongiosum,  should  be  cut  longer 
than  the  corpora  cavernosa,  and  should  be  divided  at  its  anterior  and  poste- 
rior walls,  the  divided  portions  being  turned  outwards  and  stitched  to  the 
margins  of  the  skin.  Some  surgeons  perform  a  perineal  section  behind  the 
point  at  which  the  urethra  is  divided. 

After  amputation  of  the  penis,  the  patient  passes  his  urine  downwards 
between  his  legs,  and  ought  to  be  pi-ovided  with  a  small  funnel  to  carr_f  it 
away  from  his  person. 


An  old  case  of  amputation  of  the  penis ;  on 
the  face  of  the  stump  is  seen  the  patent  ure- 
thral orifice. 


'  Holmes's  System  of  Surgery,  2d  edit.,  vol.  v.  p.  181. 
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Affections  of  the  Scrotum. 

Contusions  and  "Wounds  op  the  Scrotum. — "When  the  sci-otum  is  contused, 
there  is  extensive  extravasation  of  blood  and  much  discoloration,  the  tissues 
becoming  black  and  blue.  The  application  of  an  evaporating  lotion,  a  bag 
■of  ice,  or  a  cold-water  coil,  is  generally  successful  in  removing  the  effusion. 
Suppuration  rarely  follows  extravasation  of  blood,  but  when  it  does,  exit 
must  be  given  to  the  pus  by  incisions.  In  loounds  of  the  scrotum  the  testicle 
may  protrude ;  it  is  then  to  be  returned,  the  wound  being  enlarged  if  necessary, 
-and  the  divided  parts  brought  together  by  harelip  pins  or  sutures.  The 
wounds  heal  readily,  as  the  parts  are  vascular. 

Cutaneous  Eruptions. — The  different  kinds  of  prurigo  attack  the  scrotum, 
•and  cause  great  annoyance  and  want  of  rest  when  the  patient  becomes  warm 
in  bed.  Small  red  papules  appear  on  the  scrotum,  and,  owing  to  the  injury 
to  the  skin  done  by  the  nails  in  scratching,  the  parts  become  scarred  and 
deeply  pigmented  as  in  other  regions  of  the  body.  A  great  many  remedies 
have  been  tried  for  the  cure  of  the  disease,  such  as  tonics  by  day  and  seda- 
tives at  night  to  procure  sleep,  with  lotions  containing  perchloride  of  mer- 
cury, sulphur,  creasote,  vinegar,  lime-water,  or  prussic  acid,  and  ointments 
•of  aconitia  or  tar.  Dr.  Bowling,  of  Kentucky,  recommends  that  the  affected 
p)arts  should  be  sponged  for  a  minute  or  so  with  good  apple  vinegar,  and 
when  dry  smeared  over  with  the  unguentum  hydrargyri  nitratis.  Various 
kinds  of  baths  are  at  times  useful.  Diabetes  sometimes  leads  to  an  irritable 
•condition  of  the  scrotum.  The  skin  of  the  scrotum  is  normally,  in  some  cases, 
deeply  pigmented,  and  may  have  scattered  here  and  there  on  its  surface 
white  ■patches.  Pediculi  cause  a  good  deal  of  irritation,  and  may  be  seen 
-as  black  specks  attached  to  the  roots  of  the  hairs  ;  their  eggs  also  are  very 
■obvious.     Any  of  the  mercurial  preparations  will  soon  destroy  them. 

(Edema  of  the  Scrotum.— OEdema,  commencing  at  the  bottom  of  the  scro- 
tum, is  met  with  in  cases  of  dropsy.  Both  sides  of  the  scrotum  are  affected, 
becoming  much  swollen,  with  a  waxy,  smooth,  transparent  look;  the  part 
feels  thick  and  doughy,  and  pits  when  squeezed  between  the  fingers.  The 
testicles  cannot  be  readily  felt.  The  cellular  tissue  of  the  penis  is  also  dis- 
tended in  cases  of  general  anasarca,  and  the  foreskin  is  contorted  and  pro- 
jects beyond  the  glans  which  is  hidden  ;  at  times,  the  foreskin  having  been 
drawn  back  incautiously,  a  paraphimosis  results.  There  will  be  oedema  of  the 
legs  and  other  symptoms  of  visceral  disease.  A  temporary  oedema  may  be 
•caused  by  the  rupture  of  a  hydrocele  or  its  treatment  by  acupuncture,  which 
in  turn,  or  the  introduction  of  one  or  more  of  Dr.  Southey's  trocars,  will 
suffice  to  relieve  the  distention  if  interference  be  deemed  advisable.  CEdema 
of  the  scrotum,  or  anasarcous  hydrocele,  as  it  has  been  called,  may  occur  without 
the  presence  of  oedema  in  other  parts.  A  slight  excoriation  of  the  skin  may 
be  followed  by  inflammation,  which  generally  subsides  under  the  application 
of  starch-powder  or  fuller's  earth,  but  in  some  cases  erysipelas  comes  on,  the 
part  swells,  becomes  very  oedematous,  and  may  finally  slough  extensively. 
It  must  be  remembered  that  oedema  is  a  valuable  indication  of  deep-seated 
suppuration,  and  that  pain,  heat,  redness,  and  swelling  of  the  scrotum  may 
be  due  to  an  acute  suppuration  of  the  tunica  vaginalis,  a  condition  possibly 
at  times  overlooked — the  cause  of  death  being  assigned  to  erysipelas  or  to 
some  other  more  or  less  superficial  inflammation  of  the  part.' 

'  Lancet,  vol.  i.  p.  863.     1883. 


548  INJURIES   AND   DISEASES   OF   THE   MALE   GENITAL   ORGANS. 

Cases  of  diffuse  inflammation  of  the  scrotum  were  described  by  Mr.  Liston*~ 
as  acute  anasarca  of  the  scrotum.  Some  mild  cases  are  met  with  in  adults^ 
in  which  the  skiri  is  pinkish,  shiny,  tense  and  oedematous ;  there  is  slight 
fever.  The  redness  and  swelling  also  affect  to  "some  extent  the  penis  and 
groin.  Most  of  the  patients  are  in  a  debilitated  state  of  health.  In  some 
cases,  slight  abrasions,  sores,  or  eruptions  situated  in  the  groins,  genitals,  or 
insides  of  the  thighs,  or  fistulse  about  the  perineum  or  anus,  take  on  a  violent,, 
ei'ysipelatous,  inflammatory  action;  pus  is  formed,  which,  instead  of  becoming 
circumscribed  and  forming  an  abscess,  is  dift'used  throughout  the  cellular 
tissue  of  the  scrotum,  penis,  and  groins ;  the  constitutional  and  local  symptoms 
are  very  acute,  the  patient  being  attacked  with  nausea  and  vomiting,  and  having 
a  quick  pulse  and  high  temperature ;  locally  the  parts  are  painful,  red,  shining, 
and  (Edematous,  and  the  rugae  of  the  scrotum  are  quite  obliterated.  The  swell- 
ing, which  is  great,  passes  into  the  penis  and  abdomen ;  the  perineum  will  be  free 
from  swelling  when  no  extravasation  of  urine  has  taken  place,  and  a  full-sized 
catheter  can  be  passed.  When  extravasation  of  urine  is  pi'esent,  much  the 
same  symptoms  will  be  noted,  but  there  will  be,  in  addition,  a  brawny  swell- 
ing in  the  perineum,  and  a  history  of  injury,  or  of  stricture — such  as  difficulty 
in  passing  water,  or  retention  of  urine — when  a  catheter  will  demonstrate  the 
locality  of  the  lesion.  In  young  children  a  stone  may  be  impacted  in  the 
urethra,  and  give  rise  to  irritation,  retention  of  urine,  and  an  abscess  in  the 
perineum  with  scrotal  oedema.  A  sound  will  generally  detect  the  stone, 
which  must  then  be  removed  ;  but  when  sloughing  has  taken  place,  the  stone 
may  slip  into  a  pocket  and  elude  the  instrument. 

Mortification  of  the  scrotum  is  most  frequently  caused  by  extravasation 
of  urine  following  an  injury  to  the  penis  or  urethra,  or  from  ulceration  of  the 
urethra  due  to  a  stricture  or  to  an  impacted  calculus  ulcerating  its  way  out  to 
the  surface.  Mortification  is  a  sequel  of  diffuse  cellulitis,  when  severe,  and  is 
liable  to  follow  in  patients  debilitated  by  exhausting  illnesses.  The  symptoms 
of  diffuse  inflammation  become  exaggerated,  the  pai'ts  becoming  livid  and 
violet-colored,  and  covered  with  ash-colored  spots  which  are  associated  with 
an  ill-smelling  discharge.  The  scrotum  but  vei-y  rarely  suffers  from  morti- 
fication caused  by  a  frost-bite,  but  there  is  in  the  Anatomical  Museum  of  St. 
Thomas's  Hospital  a  cast  (No.  116)  of  a  testis  exposed  by  the  sloughing  of  the 
scrotum  after  this  accident ;  the  penis  was  much  swollen,  as  its  absorbents  were 
divided  by  ulceration.  Mr.  Curling  has  only  met  with  one  instance  of  frost- 
bite of  the  scrotum ;  the  case  was  not  a  severe  one ;  the  patches  of  mortification 
were  small  and  soon  healed  up.  The  most  important  point  in  the  treatment 
of  the  cases  we  have  been  considering  is  to  make  early  and  free  incisions 
into  the  affected  tissues.  The  patient  is  to  be  confined  to  bed,  the  affected 
parts  being  kept  well  elevated.  If  the  case  is  a  bad  one,  a  water-bed,  to  pre- 
vent bedsores,  is  most  desirable.  Carbonate  of  ammonium,  bark,  beef-tea, 
milk,  eggs,  brandy,  etc.,  are  to  be  given  freely.  Locally,  the  parts  are  to  be  fo- 
mented and  poulticed  ;  disinfectants,  such  as  charcoal,  carbolic  acid,  salicylic 
acid,  iodoform,  chloride  of  zinc,  etc.,  are  to  be  freely  used  ;  and  sloughs  are  to 
be  removed  as  soon  as  possible.  At  a  later  stage  of  the  case,  stimulating 
lotions  and  ointments,  and  nitrate  of  silver,  will  be  found  useful.  The  testi- 
cles become  satisfactorily  covered  when  denuded  of  their  envelopes  by  lacera- 
tion of  the  integuments,  or  after  their  loss  by  sloughing. 

Mr.  Alexander  Edwards''  met  with  a  case  in  which  the  whole  testicle  protruded 
through  an  opening  which  followed  a  scrotal  abscess.     The  testicle  was  returned,  a 

'  Med.-Chir.  Trans.,  vol.  xxii.  p.  288.  »  Edin.  Med.  Journ.,  November,  1860. 
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oavity  having  been  made  for  its  reception  in  the  scrotum,  which  was  brought  over  the 
gland  with  harelip  pins  after  the  edges  of  the  opening  had  been  pared. 

Pneumatocele  op  the  Scrotum. — If  the  swelling  be  caused  artificially  by 
the  introduction  of  air  for  the  purpose  of  deception,  there  will  be  the  crepi- 
tation which  is  so  characteristic  of  surgical  emphysema. 

Syphilitic  Induration. — In  some  cases  of  tertiary  sores  on  the  genitals, 
there  is  thickening  of  the  scrotum  and  penis,  which  yields  to  constitutional 
And  suitable  local  treatment. 

Elephantiasis  of  the  scrotum  is  met  with  in  two  forms  :  The  first 
variety  is  due  to  hypertrophy  of  the  tissues,  but  in  the  second  kind  the 
lymphatics  and  lymph  spaces  play  the  more  prominent  part,  and  to  this  the 
name  of  "  lymph-varix"  has  been  applied  by  Dr.  Carter,  that  of  "  nsBvoid 
■elephantiasis"  by  Sir  Joseph  Fayrer,  and  that  of  "  lymph-scrotum"  by  Dr. 
Manson.     The  following  cases  are  reported  by  Sir  Joseph  Fayrer : — ' 

A  native  of  India,  aged  25,  presented  a  tumor  which  was  of  three  years'  growth,  and 
which  had  been  associated  with  attacks  of  fever,  once  or  twice  a  month,  attended  by  a 
-copious  secretion  of  lymph  which  was  discharged  freely  when  the  skin  was  removed  by 
scratching.     The  tumor  was  of  the  naevoid  variety  and  weighed  eleven  ounces. 

An  Indian,  aged  30,  suffered  from  the  ordinary  or  firm  hypertrophy  of  the  scrotum, 
the  tumor  weighing  3^  pounds  and  being  of  two  years'  growth.  Both  patients  recovered 
rapidly  after  operations  performed  bloodlessly.      No  filarias  were  discovered. 

Elephantiasis  is  non-contagious;  it  is  endemic  in  intertropical  localities 
near  the  sea-coast,  where  malarial  diseases  are  prevalent,  its  geographical  dis- 
tribution being  coincident  with  that  of  the  mosquito  (Manson).  It  is  met 
with  in  dift'erent  members  of  the  same  family,  and  is  common  between  the 
-ages  of  twenty  and  forty,  but  rare  in  infancy  and  old  age.  K'o  race  exposed 
to  its  predisposing  causes  is  exempt,  and  it  attacks  men  three  and  a  half  times 
:as  often  as  women,  and  dark  more  often  than  fair  races.  An  attack  of  scrotal 
elephantiasis  is  ushered  in  by  severe  constitutional  and  local  symptoms :  the 
temperature  is  exalted ;  there  is  intense  pain  in  the  lumbar  region,  in  the 
groin,  and  in  the  testes,  which  become  swollen  ;  the  swelling  of  the  spermatic 
•cords  dilates  the  inguinal  canals,  predisposing  to  the  hernise  which  are  often 
met  with  in  these  cases.  Hydroceles  form,  often'  of  a  large  size.  The  sur- 
face of  the  integument  becomes  inflamed,  and  if  the  secretion  of  lymph  be 
•excessive,  it  exudes  freely ;  at  other  times  tliere  is  a  temporary  herpetic 
•condition  attended  with  an  acrid  and  ofiensive  serous  exudation.  The  attacks 
of  fever  recur,  and  are  attended  with  exudation,  which  leaves  the  parts 
enlarged  after  each  attack.  When  these  have  attained  a  large  size  the  febrile 
•disturbance  is  lessened,  and  the  patient,  as  a  rule,  enjoys  fair  health  in  the 
intervals  between  the  attacks ;  but  sometimes  the  malarious  i  nfluences  to  which' 
he  is  exposed  give  rise  to  diseases  of  the  liver  or  spleen,  which,  combined  with 
the  pain  and  inconvenience  of  the  local  malady,  debilitate  the  patient  to  the 
last  degree.  The  appearances  presented  by  the  disease  are  characteristic :  the 
tissues  of  the  scrotum  are  very  heavy  and  much  thickened,  and  in  a  rugose 
condition.  When  the  skin  of  the  penis  is  affected  that  organ  becomes  much 
■enlarged;  at  other  times  it  disapi^ears  within  the  mass,  its  position  being 
marked  by  a  depression  like  an  umbilicus.  Owing  to  the  local  conditions  and 
the  debility  caused  by  the  disease,  the  patient's  procreative  power  is  in  abey- 
ance, but  is  restored  after  the  removal  of  the  mass.     The  tumors  vary  in 

^  Tropical  Dysentery,  etc.     London,  1881 ;  Trans.  Path.  Soc.  Lond.,  vol.  xxx.     1879. 
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weight  from  a  few  ounces  to  over  one  hundred  pounds.  The  operation  for 
the  removal  of  these  enormous  tumors  has  been  very  successful :  at  the  Med- 
ical College  Hospital,  Calcutta,  out  of  193  cases,  158  recovered  and  35  proved 
fatal.  Richards  s;ives  the  average  duration  of  life  as  eleven  and  a  half  years^ 
and  says  that  the  alfection  has  Tittle  tendency  to  shorten  life  when  unassoci- 
ated  with  visceral  disease. 

Microscopical  Appearances.— 1  am  indebted  to  Dr.  Heneage  Gibbes,_  whose- 
name  is  well  known  in  connection  with  his  i-esearches  on  the  Bacillus  of 
Tubercle,  and  other  work,  for  the  microscopic  sections  which  have  furnished 
the  illustrations  (Plate  XXXIV.,  Figs.  3  and  4),  and  which  were  obtained  from 
a  large  specimen  of  elephantiasis  scroti  in  King's  College  Museum. 

The  first  section  shows  under  the  microscope,  at  the  spot  selected  for  demonstration, 
papillse  running  up  to  the  surface  of  the  section  and  infiltrated  with  small  cells,  which  re- 
semble leucocytes,  and  which  are  deeply  stained  with  logwood.  The  normal  connective- 
tissue  of  the  cutis  vera  appears  to  have  been  separated  into  small  fibres  by  the  action  of 
fluid.  In  spaces  between  the  bundles  are  a  number  of  oval  cells,  like  small  leucocytes,, 
which  are  probably  plasma-cells.  Deeper  in  the  cutis  there  is  enormous  hypertrophy  of 
the  muscular  tissue.  The  bundles  run  in  every  direction;  many  of  them  are  cut  across- 
transversely,  and  are  seen  to  be  surrounded  by  fibrous  connective  tissue.  This  portion 
of  the  tumor  is  very  vascular,  being  abundantly  supplied  with  capillary  bloodvessels. 
The  lymphatics  appear  to  be  normal  in  structure,  but  are  larger  than  usual.  Through- 
out the  section  are  to  be  seen  aggregations  of  small  cells,  very  deeply  stained,  forming- 
lymphoid  tissue. 

The  second  preparation  is  made  to  show  the  deeper  part  of  the  tumor,  which  con- 
sists for  the  most  part  of  fibrous  tissue,  separated  by  the  action  of  fluid  into  small  fibres. 
Here  and  there  are  a  few  masses  of  lymphoid  tissue  and  bundles  of  unstriped  muscular 
fibres.  The  small  arteries  are  seen  associated  with  these  lymphoid  masses.  Here  and 
there  are  larger  bundles,  which  are  stained  more  deeply  and  might  be  taken  for  filariaj. 
In  the  intestines  are  a  large  number  of  cells,  many  of  which  are  probably  plasma-cells. 

Dr.  Thin,'  in  a  case  of  elephantiasis  of  the  penis,  found  under  the  microscope- 
no  appearance  of  a  multiplication  of  cells  by  division,  and  infers  that  the 
whole  of  the  cells  present  are  derived  from  the  white  corpuscles  of  the  blood.. 

Of  late  years,  Manson,  Lewis,  and  Bancroft  have  done  most  valuable  work 
in  pointing  out  that  these  cases,  if  not  caused^ by,  are  frequently  associated 
with,  the  presence  of  a  parasite,  the  "  filaria  sanguinis  hominis." 

Embryo  filarisB  were  discovered  by  Dr.  Wucherer  (Bahia),  in  the  urine  from  a  case  of 
hsemato-chyluria,  in  1866  ;  in  the  blood,  in  1872,  by  Dr.  Lewis  (India),  who  gave  them 
the  name  of"  filaria  sanguinis  hominis."  Dr.  Manson  (China)  made  the  important  dis- 
covery that  the  fllaria's  intermediary  host  was  the  mosquito,  and  described  the  periodicity 
of  filarial  migration.''  Dr.  Bancroft  (Australia)  was  fortunate  enough  to  discover  an  adult 
filaria  with  microscopic  progeny  (Dec.  21, 1876).  On  March  22, 1877,  he  removed  from 
a  hydrocele,  by  tapping,  four  adult  worms  which  moved  freely  in  the  hydrocele  fluid,  but 
became  quiescent  in  water.  Dr.  Cobbold'  gave  a  description  and  drawings  of  the  worm,, 
and  called  it  "  Filaria  Bancrofti"  out  of  compliment  to  its  discoverer.  Dr.  Lewis*  found 
an  adult  worm  in  a  scrotal  tumor  which  he  had  amputated.  Dr.  Bancroft  has  suggested 
the  injection  of  water  into  the  tumor,  or  the  application  of  electricity,  as  a  method  of 
treatment.  He  found  filarise  present  in  five  cases  of  orchitis ;  in  four  cases  of  hydro- 
cele, one  of  which  contained  chylous  fluid  ;  in  one  case  of  varicocele;  and  in  one  case 
of  commencing  elephantiasis  scroti.  The  embryo  is  inclosed  within  a  tubular  sheath, 
within  which  it  elongates  and  shortens  itself;  its  diameter  is  about  that  of  a  red  blood- 
corpuscle,  being  -^^Vf  i"ch,  and  its  length  -^^  inch.  Its  movements  are  rapid.  The 
female  is  from  2  to  3  inches  long,  and  reproductive  organs  can  be  distinguished.  The 
ova  are  oval,  ^^^  x  y^^  inch  in  size,  and  when  crushed  give  exit  to  inactive  embryos. 

'  Trans.  Path.  Soo.  Loud.,  vol.  xxxi.     1880. 

2  Dr.  Stephen  Mackenzie,  Ibid.,  188]. 

8  Lancet,  July  14,  and  Oct.  6,  1877.  «  Ibid.,  Sept.  20,  1877. 
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Dr.  Lewis  says  that  the  immature  animal  does  not  burst  its  chorional  envelope,  but 
that  it  stretches  this,  so  that  after  a  time,  and  before  it  escapes  from  the  vagina  of  the 
parent,  its  shell  becomes  its  sheath.  Dr.  Hanson's  theory  is  that  if  from  some  cause 
or  another  the  embryonic  filaria  sanguinis  hominis  is  hurried  prematurely  into  the 
lymph  before  the  stretching  of  the  chorion  commences,  the  consequence  to  the  human 
host  will  be  serious.  In  its  unextended  condition,  tiie  ovum  measures  zris"  ^  T5Tr"» 
its  smallest  diameter  being  thus  five  times  as  great  as  that  of  the  fully  formed  outstretched 
embryo.  It  passes  along  with  the  lymph-stream  until  it  is  arrested  in  a  lymphatic  too 
small  to  allow  it  to  pass,  when  it  blocks  the  tube,  effectually  damming  up  the  lympli. 

Dr.  Manson^  discovered  the  parent  worm  in  the  scrotum  from  a  case  of  lymph-scrotum, 
from  which  exuded  a  thin,  clear,  straw-colored  fluid  which  showed  that  there  had  been 
no  regurgitation  through  glands  ;  and,  as  no  embryos  could  be  found  in  the  blood,  but 
only  in  the  lymph,  they  must  have  come  from  a  parasite  on  the  distal  side  of  the 
inguinal  glands,  probably  in  the  scrotum.  Dr.  Manson  thinks  that  all  the  phenomena 
of  elephantoid  disease  may  be  explained  by  the  theory  that  the  parent  parasite  is  the 
prime  cause,  premature  birth  of  the  worm  the  second,  and  infarction  of  the  lymphatic 
glands  by  the  ova  the  immediate  cause.  In  this  case  the  parasite  was  found  in  situ  i» 
a  lymphatic  vessel. 

Treatment. — The  febrile  attacks  are  to  be  treated  on  general  principles,  with 
salines,  etc. ;  at  a  later  period,  tonics,  especially  quinine  and  arsenic,  have  been 
given,  as  also  iodine ;  but  the  most  potent  prescription  is  a  change  of  climate. 
Operative  interference  removes  at  once  a  distressing  local  condition,  and  a 
mass  w^hich  keeps  np  constitutional  irritation.  Sir  Joseph  Fayi'er  removes 
the  tumor  by  incisions  along  the  course  of  the  cords  and  the  dorsum  of  the 
penis.  The  cord,  testicles,  and  penis  are  turned  out  by  a  few  touches  of  the 
knife,  and  are  then  reflected  and  held  up  on  the  abdomen,  while  the  mass  of 
the  tumor  is  rapidly  swept  away  by  a  few  bold  incisions  in  the  perineum.  All 
bleeding  points,  whether  arterial  or  venous,  are  to  be  tied.  E"o  integument 
is  to  be  saved,  as  it  is  unnecessary,  and  is  likely  to  give  rise  to  a  recurrence  of 
the  disease.  Antiseptic  dressings  are  to  be  used,  and  in  a  few  months  the 
wounds  will  have  cicatrized.  Esmarch'a  elastic  bandage  and  constricting  cord 
are  of  the  greatest  value.  Compression  of  the  abdominal  aorta  by  Sir  Joseph 
Lister's  abdominal  tourniquet,  or  by  Mr.  Eichard  Davy's  aortic  lever,  is  to  be 
used.  Before  the  operation,  care  must  be  taken  to  reduce  any  rupture  that 
may  be  present,  to  elevate  the  part,  to  make  pressure  on  it  by  the  elastic  band- 
age, and  to  apply  ice.  The  part  has  been  clamped  in  some  instances  before 
removal ;  the  ordinary  or  galvanic  ecraseur  may  be  found  useful  in  some 
cases,  but  the  operation  described  above,  when  rapidly  performed,  is  very 
satisfactory.  The  penis  is  always  to  be  preserved,  and  the  testicles  in  all 
but  very  large  tumors  ;  the  introduction  of  Esmareh's  bloodless  method  of 
operating  facilitates  their  preservation. 

Lymph-scrotum  much  resembles  elephantiasis  scroti,  and  is  caused  by  the  same 
conditions.  The  local  changes  are  due  to  an  enlargement  of  the  inguinal  glands, 
arresting  the  circulation  through  the  lymphatics,  and  causing  a  varicose  and 
dilated  condition  of  these  vessels.  Eindfleisch^  considers  lymph-scrotum  to 
be  a  variety  of  elephantiasis,  and  calls  it  "pachydermia  lymphangiectatica." 
The  vesicles  are  cavities  in  the  uppermost  layers  of  the  cutis  itself,  are  caused 
by  partial  ampulliform  dilatation  of  the  superficial  subpapillary  network  of 
lymphatic  vessels,  and  are  lined  with  characteristic  endothelial  cells.  The 
unstriped  muscular  fibres  are  developed  in  excess,  and  hinder  the  circulation 
of  the  lymph  in  the  substance  of  the  corium  proper. 

1  Lancet,  Jan.  1881;  China  Customs  Med.  Eep.,  20th  issue;  Trans.  Path.  Soc.  London,  vol. 
xxxii.  1881. 

2  Rindfleisoh,  Manual  of  Pathological  Histology,  etc.,  New  Syd.  Soc,  vol.  i.  p.  380. 
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Tumors  of  the  Scrotum. — A  lipoma,  or  steatocele,  may  develop  in  the 
scrotum.  A  scrotal  fatty  tumor  was  removed  successfully  by  Mr.  Birkett,' 
without  injury  to  the  testicles,  but  it  does  not  always  happen  that  the  surgeon 
is  so  fortunate ;  he  may  find  that  the  testicle  is  so  intimately  connected  with 
the  tumor  that  both  have  to  be  removed.  In  a  case  of  this  kind,  Mr.  Lane, 
of  St.  Mary's  Hospital,  removed  a  large  fatty  tumor  together  with  the  left 
testicle  which  was  embedded  in  it.^  A  fatty  tumor  starting  in  the  tissues  of 
the  cord  will  by  its  weight  tend  to  gravitate  downwards  into  the  scrotum. 
These  cases  are  not  easily  diagnosed :  the  mass  would  feel  soft  and  doughy, 
resembling  the  feel  of  a  piece  of  omentum:  there  would  be  no  impulse 
on  coughing ;  the  most  characteristic  sensation  would  be  that  given  by 
a  fat-lobule.  An  exploratory  incision  would  be  harmless,  and  would  clear  up 
the  diagnosis.  The  removal  of  the  tumor  before  it  has  attained  a  large  size 
isvery  desirable.  M.  Pelletan  described  a  fatty  tumor  of  the  spermatic  cord 
and  upper  part  of  the  scrotum  under  the  title  of  "  hernie  graisseuse."  Sir 
Henry  Thompson  removed  a  large  adipose  mass  from  a  man  65  years  old.* 
The  tissues  of  the  scrotum  were  thickened,  and  contained  the  fat,  which 
invaded  not  only  the  cellular  tissue  of  the  scrotum  but  that  of  the  penis  also. 

Fibroma  of  Scrotum. — Fibrous  tumors  of  the  scrotum  are  hard,  lobulated, 
and  inclosed  in  capsules,  are  not  translucent  nor  fluctuant,  and  are  freely 
movable  under  the  skin,  which  is  normal.  When  examined  under  the 
microscope,  the  section  shows  a  fibrous  or  fibro-cellular  structure.  In  some 
cases  the  tumors  recur,  resembling  the  recurrent  fibroid  tumors  which  are 
encountered  in  other  parts  of  the  body.  These  tumors  have  been  met  with 
of  large  size,  especially  in  old  men.  They  occur  also  in  young  people,  and 
should  be  removed  at  an  early  date,  before  they  have  become  adherent  to  the 
testicle.  Sir  James  Paget*  mentions  several  _cases,  occurring  in  old  men,  in 
which  the  tumors  were  of  slow  growth  and  of  lai'ge  size,  weighing  as  much 
as  24  pounds. 

Mr.  C.  Heath*  removed  a  fibrous  tumor  with  the  left  testicle  from  a  man  who  had 
been  troubled  with  the  growtli  for  thirteen  years.  He  had  become  reduced  by  loss  of 
blood,  and  by  discharge  from  an  ulcerated  track  which  extended  from  the  skin  to  the 
interior  of  the  tumor,  now  become  hollowed  out  and  sloughy.  The  growth,  which  was 
in  the  areolar  tissue  of  the  cord,  was  closely  attached  to  the  back  of  the  epididymis 
and  tunica  vaginalis. 

Dr.  Mott  removed  an  enormous  mass  from  a  man  aged  73 ;  the  scrotum  was  from  twelve 
to  fifteen  times  its  ordinary  bulk,  and  was  filled  with  tumors  of  a  stony  hardness,  from 
the  size  of  a  nutmeg  to  that  of  a  large  pea  ;  the  tumors  had  all  a  very  white  appearance; 
the  integument  over  two  or  three  of  the  largest  had  ulcerated,  and  discharged  fetid  pus 
and  a  substance  like  mortar.  The  disease  had  lasted  for  twenty  years ;  the  operation 
was  successful.* 

In  the  King's  College  Museum  are  two  interesting  representations  of  fibroma  of  the 
scrotum.  One  is  a  water-color  drawing  of  a  large,  irregular,  fibro-recurrent  growth 
occupying  the  left  side  of  the  scrotum,  which  was  removed  several  times  by  Sir  William 
Fergusson.  The  other  is  a  somewhat  picturesque,  pedunculated  tumor,  about  the  size 
of  a  large  lemon,  the  inside  of  the  tumor,  as  seen  in  section,  being  very  white  and 
fibrous,  and  contrasting  strongly  with  the  skin  of  the  scrotum  which  covers  it,  and 
which  is  deeply  pigmented.  (Fig.  1359.)  Examples  of  the  above  kind  of  tumor  are 
found  growing  from  the  labia  of  women,  and  by  traction  become  pedunculated. 

'  Hunterian  Museum,  No.  2468.  '  Lancet,  vol.  ii.  p.  724.     1865. 

3  Trana.  Path.  Soo.  Loi.d.,  vol.  vi.  p.  232. 

'  Lectures  on  Surgical  Pathology,  vol.  ii.  p.  112. 

6  Trans.  Path.  Soo.  Lond.,  vol.  xvi.  p.  183. 

«  Philadelphia  Journal  of  Medical  and  Physical  Sciences,  vol.  xiv.  p.  335. 
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Cartilaginous  and  bony  tumors  of  the  scrotum  are  rare.  Dr.  Kerr'  excised 
a  dense,  hard,  slowly  growing  scrotal  tumor,  weighing  five  pounds  and  con- 
sisting of  numerous  cartilaginous  lobes,  in  which  large  quantities  of  bone 
were  deposited.  The  microscope  proved  one  compact  plate  to  be  of  genuine 
bone. 

Fig.  1359. 


Pedunculated  fibrous  tumor  of  scrotum  ;  surface  corrugated  and  daik-colorod,  contrasting  strongly  with 
smooth,  firm,  white  surface,  presented  hy  section. 

Cystic  Tumor  of  the  Scrotum. — Mr.  Curling"  narrates  an  interesting  case  of 
«ystic  tumor  of  the  scrotum,  and  gives  illustrations  of  the  case  both  before 
and  after  removal : — 

The  patient,  when  about  8  years  old,  had  two  or  three  small  cysts  in  the  scrotum, 
which  were  of  the  size  of  a  horse-bean  and  situated  teneath  the  integuments.  The 
cysts  increased  in  size  and  number,  in  spite  ot  the  use  of  mercurial  and  iodine  oint- 
ments, tapping,  and  graduated  pressure.  The  testicles  were  healthy,  and  below  them 
and  behind  a  portion  of  the  scrotum  which  was  inflamed  and  painful,  a  number  of 
cysts  could  be  felt.  The  whole  of  the  diseased  mass  was  successfully  removed  when 
the  patient  was  twenty-two  years  old ;  the  cysts  were  of  various  sizes  and  contained 
a  transparent  fluid.     The  specimen  resembled  a  cystic  sarcoma  of  the  breast. 

Dr.  Bauchet'  removed  from  the  scrotum  of  a  man  aged  thirty,  a  cyst  which  had 
slowly  grown  to  the  size  of  a  small  hen's  egg.  The  cyst,  which  was  quite  distinct  from 
the  testicle,  was  transparent,  being  filled  with  a  viscid  yellow  fluid,  and  on  removal 
was  seen  to  have  originated  in  an  obstructed  sebaceous  follicle.  Dr.  Fleming*  removed 
from  a  boy's  scrotum,  by  means  of  a  ligature,  a  cyst  which  had  followed  a  contusion. 


'  North  Amer.  Med.-Chir.  Rev.,  Jan.  1858. 
2  Areh.  Gin.  de  Mfid.,  Janvier,  1858. 


'  Diseases  of  the  Testis,  p.  623.    London,  1878. 
'  Dublin  Hospital  Gazette,  vol.  iv.,  1857. 
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Vascular  tum-ors  of  the  scrotum  are  congenital,  and  may  be  removed  by 
means  of  ligatures ;  or,  if  made  up  of  vessels  and  fibrous  tissue,  may  be  dis- 
sected off,  and  the  bleeding  vessels  tied. 

Malignant  Disease  of  the  Scrotum.. — Epithelioma  is  the  kind  of  cancer  usually 
found  in  the  scrotum,  and  it  most  often  attacks  chimney-sweeps ;  but  Mr. 
Craven,'  of  Hull,  removed  the  scrotum,  and  with  it  the  testicles,  in  a  case  of 
medullary  cancer  of  its  cellular  tissue.  Sir  James  Paget  examined  the  sub- 
stance of  a  tumor,  removed  by  Mr.  Stanley,^  and  found  no  epithelial  cells, 
but  bodies  similar  to  those  exhibited  by  scirrhus  of  the  mamma. 

Epithelioma  of  the  scrotum,  or  "  soot-wart"  as  it  is  popularly  named, 
is  well  illustrated  by  the  prepai-ations  to  be  found  in  the  London  Medical 
Museums.  Before  the  introduction  of  the  modern  method  of  sweeping 
chimneys,  this  disease  was  common  enough.  The  persons  usually  afiected 
were  the  adult  sweeps,  who  had  been  exposed  to  the  action  of  soot  on  the 
skin  for  many  years,  but  a  few  cases  are  on  record  in  which  boys  engaged  in 
the  trade  have  been  attacked.  The  disease  is  not  met  with  in  France,  where 
wood  is  used  for  fuel  instead  of  coal,  and  was  said  by  Mr.  Syme  to  be  rare 
in  Edinburgh.  It  is  not  prevalent  in  the  J^ew  World,  and  is  becoming  a 
curiosity  in  this  country. 

Mr.  Henry  Smith  has  recently  removed  from  a  man,  s,aged  68,  at  King's  College 
Hospital,  a  well-marked  epithelioma  of  the  scrotum,  which  projected  more  than  usual 
from  the  surface,  and  the  presence  of  which  was  attributed  to  the  irritation  of  tar,  with 
which  his  trousers  were  constantly  saturated.  Paraffin  also  causes  irritation  and 
epithelioma. 

Fig.  1360. 


Chimney-sweep's  cancer  of  scrotum  ;  shows  thickened,  indurated,  overhanging  edges  of  epithelial  growth. 

The  irritation  of  the  soot  causes  enlai'gement  of  some  of  the  papilla  of 
the  scrotum,  when  a  soot-wart  forms  which  is  attended  with  swelling  and 
hardness;  the  parts  when  felt  are  indurated,  the  surface  is  uneven  and 
covered  with  warty  growths.  There  is  an  exudation  from  the  surface  of  the 
mass,  which  is  rendered  dark-colored  by  the  admixture  of  blood  ;  this  may 
dry  and  cake  on  the  surface,  or  the  surface  may  be  moist  from  a  free  dis- 


•  Medical  Times  and  Gazette,  voL  xx.  p.  287. 


Curling,  op.  cit.,  p.  629. 
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Fig.  1361. 


charge  which  is  yery  offensive.     In  some  instances  horn-like  projections  are 
formed.     At  times  the  warts  are  numerous,  becoming  branched  at  their  free 
portion,  and  forming  a  cauliflower-like  mass.    The  cellular  tissue  becomes  infil- 
trated, at  times  to  a  considerable  extent ;  the  skin  gives  way,  and  ulcers, 
form,  which  are  characterized  by  being  attended  with  pain  and  presenting  a 
surface  which  is   irregular ;    the   sore 
may  be  more  or  less  excavated,  having 
thick  raised  edges ;  its  surface  exudes 
thin   offensive  pus,  and   is   devoid  of 
healthy    grarulations,   the    ulceration 
spreading  anl  showing  no  tendency  to 
heal.     The  dsease  varies  in  extent ;  at 
times  the  whle  of  the  skin  and  cellular 
tissue  of  the  erotum  is  converted  into  a 
thickened,  idurated  mass,  forming  a, 
sort  of  cuirss  inclosing  the  testicles,^ 
which  remai  healthy.     The  irritation  5 
of  the  diseas  causes   enlargement   of; 
the  inguinal  lands  which  may  subside  ] 
after   operatin.     If  an   operation   he] 
declined,  theglands  in  the  groin  be- 
come infiltraid  with  cancer-cells,  en- 
large, often  s'ten,  and  ulcerate  exten- 
sively.    In  cusequence  of  great  pain, 
free  dischargeand  repeated  bleedings, 
the    patient  lecomes    cachectic    and 
gradually  sinl.     Free  removal  of  the 
disease   is  th  only  treatment   to  be 
recoramended.nd  this  is  fortunately 
attended   witlmuch   success,  as   the 
lymphatic  gMs  are  affected  late  in  the  disease ;  if  not  much  implicated^ 
they  should  bdissected  out  at  the  time  of  the  operation.     When  the  case  is- 
not  one  suitedbr  ojDerative  interference,  opium  is  to  be  exhibited  freely  to- 
relieve  pain,  ai  various  antiseptic  applications  may  be  made  to  correct  the- 
fetor.     The  ws  are  not  unlike  those  met  with  under  other  circumstances,, 
but  the  canceells  infiltrate  the  surrounding  tissues,  which  ulcerate,  and. 
the  disease  ext:ls,  affecting  the  skin  superficially  and  showing  no  tendency 
to  heal.     The  ipearance,  occupation,  and  history  of  the  patient  must  he- 
carefully  consioed  in  arriving  at  a  diagnosis. 

Mr.  Curling  nates  a  case  of  subcutaneous  tumor,  probably  developed  in  one  of 
the  follicles  of  tlwrotum,  which  was  the  size  of  a  hazel-nut,  and  wholly  composed  of 
epithelial  cancer^ue,  the  skin  covering  it  being  unbroken,  though  adherent  to  the 
growth. 

Sir  James  P^*  says  that  soot  does  not  determine  the  growth  of  cancers,. 
but  produces  aate  of  skin  which  provides  an  apt  locality  for  epithelial 
cancer  in  persoof  a  cancerous  diathesis. 

On  microscopexamination  of  scrotal  epithelioma,  masses  of  large  cells 
are  seen,  some  them  containing  epithelial  nests.  In  some  are  sections 
of  hairs,  very  ah  enlarged  and  altered.  Between  the  masses  of  large 
epithelial  cells,  re  is  a  fibrous  stroma  containing  round  cells.  The  speci- 
men from  whicthe  drawing  (Plate  XXXV.,  Fig.  8)  is  taken  has  been 
doubly  stained  ;e  masses  of  large  epithelial  cells  have  taken  one  color 
(red),  while  the  s  in  the  stroma  have  taken  another  (green). 

'  Op.  cit.,  vol.  ii.  p.  465. 


Epithelial  (cLimney-sweep's)  cancer  of  scrotniD  ; 
early  stage. 
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The  disease  has  been  met  with  in  several  members  of  the,same  family. 

Sir  James  Earle'  operated  on  a  patient  whose  grandfather,  father,  and  one  brother 
had  all  perished  from  the  effects  of  the  disease.  Mr.  Hawkins'  states  that  a  father 
and  son  were  in  St.  George's  Hospital  at  the  same  time  suffering  from  the  affection. 

Chimney-sweep's  cancer  may  attack  other  parts  of  the  body  besides  the 
scrotum.  In  one  instance  a  gardener  who  had  carried  a  pot?iilled  with  soot 
hung  over  his  left  wrist,  was  affected  by  the  disease.  .  \ 

Sir  William  Lawrence^  writes  that  he  had  had  occasion,  in  a  fiw  instances,  to 
remove  chimney-sweep's  cancer  from  other  parts  of  the  body,  for  instance,  before  and 
behind  the  ear  ;  the  swelling  was  not  hard,  but  solid  and  firm,  nearly  equi  in  size  to  the 
last  phalanx  of  the  thumb,  and  without  breach  of  surface. 

In  a  remarkable  case  of  chimney-sweep's  cancer  in  the  axilla,  Mr.  G  orgs  Lawson* 
ligatured  the  axillary  artery  and  amputated  the  arm  at  the  shoulder-joint    The  patient 
aged  61,  a  sweep,  had  begun,  long  before,  to  suffer  from  "  soot-wart,"  bt  it  had  o-iven 
little   trouble  for  fourteen  years,  and  had  been  operated  on  several  times  there  was  no 
glandular  enlargement  in  the  axilla  or  neck. 

The  disease  has  been  encountered  in  persons  who  were  not  sueps,  and  in 
others  who,  having  been  sweeps  in  their  youth,  had  for  many  =ars  quitted 
the  occupation.  After  removal,  the  disease  may  appear  in  a  frei  part  of  the 
scrotum,  the  cicatrix  remaining  quite  sound. 

The  prognosis  is  favorable  in  these  cases,  as  the  disease  fe  superficial 
and  can  be  thoroughly  removed  M'hen  taken  in  time  ;  the  iiliinal  glands 
are  not  affected  till  late  in  the  disease. 

Mr.  Curling  narrates  an  interesting  case  of  a  sweep,  aged  51,  whokad  been  ope- 
rated on  five  times  in  twenty-two  years.  The  glands  in  one  groin  becai  affected  and 
ulcerated  only  a  few  months  before  his  death.  No  trace  of  internal  Jease  could  be 
detected,  the  cancer  being  strictly  limited  to  the  scrotum  and  groin  oipne  side.  Sir 
Wm.  Lawrence^  removed  the  scrotum  and  both  testicles  from  a  patienwho  was  alive 
and  well  thirty  years  after  the  operation. 

Treatment. — The  diseased  parts  are  to  be  included  betweenwo  elliptical 
incisions,  and  freely  removed  from  the  surrounding  parts.  The  enlaro-ed 
inguinal  glands  may  be  dissected  out,  if  their  enlargement  I  due  to  can- 
cerous deposit,  and  their  removal  be  deemed  advisable. 

Melanosis  of  the  scrotum  is  a  rare  affection.  Mr.  Curling  gife  the  particu- 
lars of  a  case  which  occurred  in  his  practice : — * 

A  man,  aged  32  years,  had  in  Nov.  1842  a  pedunculated  scrotal  twr  of  the  size  of 
a  small  walnut,  which  was  dark-colored,  and  had  an  irregular,  granuhinrface.     It  had 
been  three   months   growing,  and   had  increased   rapidly  of  late,  buas  not  painful. 
The  glands  were  not  enlarged.     On   section  the   fungus  appeared  ipring  from  the 
outis.     Its  base  was  hard,  but  the  projecting  part  was  friable  ;  sma'  lack  spots  were 
.scattered  through  the  section  of  the  tumor.     The  wound  healed  well  t  the  tumor  re- 
appeared near  the  cicatrix,  and  the  glands  in  the  groin  became  indi  id.     In  March 
1844,  there  was  a  firm  indurated  mass  about  the  size  of  an  almond  in  scrotum,  impli- 
cating the  cicatrix,  and  an  enlargement  of  the  inguinal  glands  forming  )mor  of  the  size 
of  an  orange,  and  a  smaller  swelling  the  size  of  a  hen's  egg.     He  died   848,  four  years 
subsequently,  from  repeated  hemorrhage  from  the  rectum,  having  li  six  years  from 
the  first  appearance  of  the  disease.     The  induration  in  the  scrotu  as  tinged  with 
pigment,  and  the  glands  in  the  groin  were  soft  and  brain-like  ;  the   )ar  glands  were 
filightly  enlarged,  and  quite  black  on  section. 

•  Med.-Chir.  Trans.,  vol.  xii.  p.  305. 

2  Lectures  on  Tumors,  London  Med.  Gaz.,  vol.  xxi.  p.  842. 

'  Lectures  on  Surgery,  p.  668.  *  Trans.  Clin.  Soo.  Lond.,  kv.  p.  165. 

6  Op.  cit.,  p.  567.  6  Op.  cit.,  p.  643. 
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Cleft  Scrotum. — The  scrota]  variety  of  hypospadia  is  the  most  interest- 
ing to  the  surgeon,  and  the  most  formidable  to  the  patient.  The  scrotum  is 
cleft  and  presents  a  cul-de-sac,  lined  with  a  smooth  membrane,  at  the  bottom 
of  which  is  the  opening  of  the  urethra.  The  penis  is  undeveloped,  and  the 
glans  imperforate  ;  the  prepuce  is  voluminous  above  but  wanting  below,  giving 
the  organ  the  appearance  of  a  large  cUtoris  ;  the  scrotal  folds  extend  from  the 
upper  surface  of  the  penis  downwards  on  each  side,  and  the  parts  resemble 
at  fii'st  sight  the  vagina  and  labia  of  a  female  (Fig.  1362).  This  condition 
is  often  associated  with  the  absence  of  testicles  from  the  scrotal  folds,  and  the 
presence  of  inguinal  rupture.  When  passing  water,  the  patient  has  to  stoop 
in  order  to  prevent  it  from  running  down  his  legs.  When  the  testicles  are 
present  the  patient  has  erections,  but  is  unable  to  have  fruitful  intercourse. 

Fig.  1362. 


Cleft  scrotnm. 


P,  ill-developeJ,  clitoris-like  penis ;  0,  oriflce  of  genito-urinarj  sinus ;  5,  5",  cleft  scrotum  contain- 
ing small  but  normal  testicles. 


The  condition  called  hermaphroditism  is  said  to  exist,  but  must  be  exceed- 
ingly rare ;  in  these  cases  the  unfortunate  must  possess  the  genital  organs  of 
both  sexes.  The  sex  of  some  of  these  patients  with  scrotal  hypospadia  is  diffi- 
cult to  determine  during  life,  unless  the  sexual  characteristics  are  well  marked, 
and  the  testes  are  present  in  the  scrotal  folds  ;  and  many  cases  have  been  met 
with  in  which  the  sex  of  the  individual  has  been  mistaken.  The  error  is' 
often  discovered  and  rectified  on  the  advent  of  puberty.  A  man  with  this 
deformity  passed  as  a  woman  until  his  father's  death,  but  then  discarded 
his  petticoats,  and  claimed  a  son's,  instead  of  a  daughter's,  share  of  his 
father's  estate.  An  endeavor  must  be  made  to  discover  the  testicles  in  the 
cleft  scrotum,  if  the  patient  incline  to  the  male  sex ;  or  the  uterus  must  be 
sought  by  introducing  a  sound  into  the  bladder  and  a  finger  into  the  rectum, 
and  feeling  for  it  between  the  two,  if  the  patient  be  of  the  female  sex. 
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Mr.  John  Wood  showed,  at  the  Pathological  Society  of  London,  the  pelvis  and  geni- 
tal organs  of  a  so-called  adult  hermaphrodite.  This  epicene  individual  was  aged  60 
jears,  then  passed  as  a  woman,  and  had  been  married  to  and  deserted  by  a  man.  The 
general  appearance  of  the  body  was  that  of  a  female,  5  feet  9  inches  in  height,  with  long 
iron-gray  hair  and  rather  strongly  marked  features.  There  was  some  dark-colored 
■down  upon  the  upper  lip,  and  there  were  a  few  long  straggling  hairs  about  the  chin.  The 
skin  was  soft,  smooth,  and  tolerably  fair;  the  mammae  were  woman-like,  with  fairly  de- 
veloped, prominent  nipples ;  the  left  weighed  2|  oz.,  the  right  2^  oz. ;  the  hairs  in  the  axilte 
and  on  the  pubes  were  few  and  scattered.  An  imperforate  penis,  about  the  size  of  the 
organ  in  a  boy  of  ten  years,  simulated  a  very  large  clitoris,  and  was  provided  with  an  oval 
glans  about  |  of  an  inch  in  diameter.  The  prepuce  formed  a  perfect  fold  or  hood  above, 
but  was  split  below,  where  it  ended  on  each  side  in  a  well-formed  labium  minus,  which 
passed  down  and  was  finally  lost  in  a  sort  of  posterior  fourchette.  An  indication  of  a 
flattened  and  imperfect  frsenum  was  seen  below  the  glans.  About  f  of  an  inch  below 
this  was  the  oval  opening  of  a  cul-de-sac,  in  the  situation  of  the  vagina,  admitting 
a  bougie  f  of  an  inch  in  diameter  to  the  extent  of  fully  two  inches  ;  the  cul-de-sac  was 
lined  with  a  smooth  membrane  quite  free  from  rugse.  The  labia  majora  were  very 
voluminous,  and  hung  free  from  the  perineum  like  a  split  scrotum,  meeting  by  a  fold  of 
skin  or  fourchette  behind  and  below  the  vaginal  opening.  Within  each  was  easily  seen 
and  felt  a  full-sized,  plump,  and  well-formed  testicle,  suspended  by  a  cord  and  covered 
with  all  the  usual  coverings  of  the  latter  ;  the  crura  penis  were  well  formed,  fair  sized, 
and  provided  with  an  erector  penis  muscle.  The  bulb  or  semibulb  of  the  spongy  body 
was  of  quite  the  adult  male  size,  and  lay  upon  and  covered  each  side  of  the  vaginal  tube. 
Upon  it  lay  the  half  of  the  accelerator  urinse  muscle  of  the  same  side,  and  below  and 
behind  was  a  well-marked  broad  transversus  perinei  muscle.  The  triangular  ligament 
and  the  deep  compressor  urethrse  muscles  lay  deep  behind  and  above  the  vaginal  pouch, 
and  supported  a  prostate  gland.  The  vasa  deferentia  and  vesiculse  seminales  were 
•quite  normal.  The  prostate,  situated  above  the  false  vagina,  inclosed  the  urethra, 
which  opened  about  one  inch  from  the  orifice  of  the  cul-de-sac?- 

In  another  case  the  patient  during  life  had  passed  as  a  woman.  The  organs,  on  post- 
mortem examination,  did  not  exhibit  simply  an  arrest  of  growth,  but  showed  that  the 
deviation  from  the  normal  standard  had  taken  place  in  the  direction  towards  the  male 
sex  ;  thus,  not  merely  were  there  a  want  of  vagina,  a  small  uterus,  and  an  imperfectly 
developed  single  ovary,  but  the  enlargement  of  the  clitoris,  the  long  urethra,  and  the 
prostate,  approximated  in  character  to  the  organs  of  the  male.^ 


Hydrocele. 

Common  Vaginal  Hydrocele. — By  the  tenn  hydrocele  is  meant  an  accumu- 
lation of  serous  fluid  in  connection  with  the  testis  or  cord.  When  the  tunica 
vaginalis,  which  covers  the  testicle  and  lines  the  scrotum,  is  aflected  with 
acute  or  chronic  inflammation,  it  secretes,  like  other  serous  membranes,  a 
quantity  of  serous  fluid  which  causes  a  distension  of  the  tunic,  and  the  con- 
dition known  as  the  common  or  vaginal  form  of  hydrocele.  The  inflammation 
may  be  acute,  but  it  is  more  often  chronic  and  unattended  by  marked  symp- 
toms. At  times  the  elFusion  is  caused  by  secondary  cysts  contained  within 
the  tunica  vaginalis,  by  loose  bodies,  by  varicocele,  by  operations  implicating 
the  vaginal  tunic ;  and  of  late  it  has  been  ascribed  in  some  cases  to  the  pre- 
sence of  the  Filaria  Bancrofti.^ 

Mr.  Curling's  valuable  table  exhibits  the  diflierent  varieties  and  compli- 
cations of  hydrocele  :* — 

'  Trans.  Path.  Soo.  Lend.,  vol.  xxiii.  p.  169.  '  Ibid.,  vol.  xi.  p.  158. 

'  Ibid.,  vol.  xxix.  *  Op.  oit.,  p.  96. 
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Hydrocele 


Of  the  testicle, 


Of  the  spermatic 
cord, 


Complications  of  - 


(  Of  the  epididymis, 

(  Of  the  tunica  albuginea. 


Of  the  hernial 
sac, 


f  Common, 
Vaginal,  -<  Inguinal, 

(  Congenital. 

Encysted, 

Diffused, 
Encysted, 
Congenital. 

Vaginal  hydrocele  combined  with  encysted  hydro- 
cele of  the  testicle, 
Vaginal  hydrocele  combined  with  encysted  hydro- 
cele of  the  cord. 
Vaginal  hydrocele  combined  with  diffused  hydro- 
cele of  the  cord. 

'  Vaginal  hydrocele  combined 
with  inguinal  hernia, 
Oscheo-hydrocele,     ■{  Encysted  hydrocele  of  the 
cord   combined   with   in- 
guinal hernia. 


f    True, 
\    Spurious. 


Fig.  1363. 


In  recent  cases  the  tunica  vaginalis  is  transparent  and  smooth,  but  the 
■connective  tissue  becomes  thickened.  In  cases  of  long  standing  there  are 
evidences  of  inflammation ;  membranes  of  newly  formed  tissue  which  are 
sometimes  vascular,  sometimes  non-vas- 
cular, are  deposited  in  layers  on  the  surface 
of  the  parietal  and  testicular  layer  of  the 
serous  membrane.  These  deposits  become 
dense  and  tough  like  similar  deposits  seen 
in  cases  of  pleurisy  and  pericarditis,  and 
are  formed  of  parallel  layers  of  connective 
tissue  separated  from  one  another  by  flat 
cells;  between  these  layers  and  the  connec- 
tive tissue,  efl'usion  of  blood  may  take  place. 
Small,  dense,  pearl-like  bodies  occasionally 
become  free  in  the  serous  cavity,  in  the 
same  manner  that  false  cartilages  do  in 
joints.  The  tunica  vaginalis  may  be  so 
thickened,  and  so  indurated  by  the  deposit 
of  calcareous  salts,  that  it  cannot  collapse  on 
the  testicle,  which  may  become  atrophied 
in  consequence.  In  cases  of  recent  inflam- 
mation, the  eft'used  lymph  is  soft  and  glues 
together  the  parietal  and  visceral  layers 
of  the  tunica  vaginalis.  When  the  tunica  vaginalis  is  inflamed  the 
epididymis  is  also  liable  to  be  attacked,  as  the  inflammation  is  propagated 
by  the  cellular  tissue  connecting  these  parts,  whereas  the  testicle  is  protected 
by  the  tough  tunica  albuginea.  Inflammation  of  the  tunica  vaginalis  is  very 
rarely  followed  by  suppuration.  Hydroceles  are  often  secondary  to  syphilitic 
disease  of  the  testicles,  to  elephantiasis  scroti,  and  to  malignant  disease. 

Nature  of  the  Fluid. — The  fluid  drawn  oft'  from  a  hydrocele  is  generally  yel- 
lowish, has  a  specific  gravity  of  1024,  and  becomes  solid  on  the  application  of 
heat  and  nitric  acid.  At  times  it  has  a  brownish  tinge  from  the  admixture 
of  blood,  but  it  may  be  of  a  dark  greenish-brown  color,  and  so  loaded  in  old 
cases  with  cholesterin,  the  crystals  of  which  sparkle  in  the  fluid,  that  this 
condition,  combined  with  a  somewhat  thickened  sac,  prevents  the  transmission 


Relation  of  parts  in  vaginal  hydrocele :  the 
dotted  lines  show  the  oblique  direction  to  be 
taken  by  the  trocar  in  tapping,  in  order  to  avoid 
the  testicle. 
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of  light.  Sufficient  blood  may  be  eflused  after  the  swelling  has  been  tapped, 
to  render  the  fluid  quite  dark-colored  and  the  swelling  non-translucent.  Dr. 
Marcet's'  analysis  of  1000  grains  of  this  fluid,  of  the  specific  gravity  1024.3, 

Fig.  1364. 


Transverse  section  of  vaginal  hydrocele.     The   testis,  which  is  normal,  is  seen  behind,  covered  by  the  tunica 
vaginalis,  which  is  much  dilated  and  thickened  ;  the  constituents  of  the  cord  are  seen  above. 

gave  80  grains  of  solid  matter  (animal  71.5  ;  saline  8.5).  The  serum  of  the 
blood  (sp.  grav.  1025-1030)  contains  more  animal  matter  than  the  hydrocele 
fluid. 

In  the  Anatomical  Museum  at  King's  College,  is  an  interesting  specimen  of  fluid 
which  was  removed  from  a  hydrocele  by  the  late  Sir  William  Fergusson.  At  the 
present  time  it  looks  like  semi-solid  mutton-fat.  It  was  shown  at  the  Pathological 
Society  of  London,  and  reported  on  by  Dr.  Harley  and  Mr.  Mason,"  who  found  that  the 
white  milky  appearance  was  due  to  fat-globules.  No  spermatozoa  were  discovered. 
The  fluid  was  taken  from  the  hydrocele  of  a  healthy  German,  aged  42,  who  was  tapped 
three  times  in  twelve  months,  fluid  of  this  peculiar  character  being  drawn  off  each  time. 
The  swelling  fluctuated,  but  was  not  examined  in  regard  to  transparency.  M.  Vidal  (de 
Cassis)  met  with  a  case  of  non-transparent  double  hydrocele  containing  a  similar  fluid, 
and  in  his  treatise  on  surgery  gave  the  name  of  Galactocele  to  this  condition  ;  a  name 
not  strictly  accurate.  Another  case  is  quoted  from  Sichel's  Thesis  (Zurich,  1833). 
The  sp.  grav.  was  1019,  whereas  that  of  milk  is  1030-1034.  This  variety  of  hydrocele 
fluid  contains  albumen  and  sugar,  and  the  white  color  is  due  to  large  granular  cells  and 
oil -globules,  which  dissolve  in  ether  and  leave  the  fluid  clear.  Stellate  crystals  of  mar- 
garic  acid  form  after  a  time.  The  presence  of  fat-globules  in  hydrocele  fluid  is  con- 
sidered by  Klebs  to  be  due  to  a  fatty  degeneration  of  the  endothelial  cells.  The-fluid 
is  of  a  chylous  nature,  and  is  frequently  associated  with  filari»  in  the  fluid  and  blood ; 
which  is^explained  by  the  parent  parasite  being  located  in  the  lymphatics  of  the  cord, 

•  Medioo-Chir.  Trans.,  vol.  ii.  p,  372. 

2  Trans.  Path.  Soo.  Loud.,  vol.  xvi.  p.  184. 
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or  in  glands  situated  higher  up  the  lymph  circulation.  This  explains  the  double  en- 
largement of  the  inguinal  glands  in  one-sided  elephantiasis,  and  the  so-called  metastasis 
of  the  disease. 

Fig.  1365. 


Vaginal  hydrocele  with  disease  of  testis :  A,  testicle  enlarged  and  containing  cheesy  matter  ;  B,  epididymis  also 
showing  strumous  softening ;  at  C,  C,  the  hydrocele  appears  to  have  been  partitioned  off  into  separate  cysts,  or  to 
contain  small  cystic  hydroceles. 

The  quantity  of  fluid  removed  from  a  hydrocele,  varies  a  good  deal ;  about 
ten  ounces  is  an  average  quantity,  when  the  hydrocele  is  of  a  good  size.  Mr. 
Cline  is  said  to  have  removed  from  Gibbon,  the  historian,  vs^ho  sufiered  from 
an  enormous  hydrocele,  as  much  as.  six  quarts.  Mr.  Curling  questions  the 
existence  of  multilocular  hydroceles  formed  by  the  eflt'usion  of  fluid  into 
cysts  caused  by  adhesions,  such  as  have  been  described  by  some  authors.  Mr. 
Curling  has  called  attention  to  a  kind  of  sac  or  pouch  often  met  vi'ith  in 
hydroceles,  situated  on  the  inner  side  of  the  testicle,  and  the  opening  intg 
which  is  to  be  found  on  the  outer  side,  between  the  body  of  the  testicle  and 
the  middle  of  the  epididymis. 

As  seen  by  museum  specimens,  the  tunica  vaginalis  is  very  much  thickened ; 
the  parts  around,  as  in  cases  of  old  standing  hernise,  in  consequence  of  the 
weight  which  they  have  to  support,  also  become  thickened.  The  cremaster 
muscle  is  hypertrophied,  or  spread  out  over  the  tumor  and  ■  thinned ;  the 
tunica  vaginalis  is  also  thickened  where  it  covers  the  testicle,  which,  how- 
ever, remains  healthy. 

The  disease  occurs  at  all  ages,  but  is  most  frequent  in  infancy  and  middle 
life,  and  is  found  generally  on  one  side  only,  though  it  may  be  double.  Most 
VOL.  VI. — 36 
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observers  say  that  the  left  side  is  the  one  most  commonly  affected,  but  the 
difference  is  but  slight ;  in  about  ten  per  cent,  of  all  cases,  the  hydrocele  is 
double. 

Any  cause  that  induces  a  flow  of  blood  to  the  testicle,  or  prevents  its  return, 
may  cause  a  hydrocele  to  form.  In  tropical  climates  the  disease  is  frequent, 
and  Sir  Joseph  Fayrer  found  that  in  India  it  was  often  to  be  ascribed  to  a 
malarial  cause.  Dr.  Manson  suggested  that  the  disease  in  China  was  at 
times  produced  by  slight  obstructions  in  the  lymphatic  vessels,  owing  to  the 
presence  of  filarise.  Dr.  Bancroft  has  discovered  microscopic  filarise  in  the 
chylous  fluid  removed  from  a  hydrocele.  He  has  also  found  adult  filarise 
(Filarife  Bancrofti)  in  clear  fluid.' 

Injuries  or  strains  at  times  give  rise  to  hydrocele.  In  cases  of  dropsy,  the 
scrotum  and  penis  are  much  distended  with  fluid,  but  the  tunica  vaginalis  is 
empty ;  in  one  case,  owing  to  a  communication  existing  between  the  tunica 
vaginalis  and  the  peritoneal  cavity,  the  former  was  much  distended  by  the 
ascitic  fluid.  In  some  instances  a  loose  body  in  the  tunica  vaginalis  will 
cause  a  hydrocele  which  is  difficult  to  cure.  Relapses  after  operation  also 
occur  when  the  hydrocele  is  associated  with  chronic  orchitis,  a  condition  of 
things  to  which  the  term  hydro-sarcocele  has  been  applied.  The  irritation 
set  up  by  tubercle,  or  by  simple  or  malignant  tumors  of  the  testicle,  causes 
effusion  into  the  tunica  vaginalis,  which  adds  to  the  difficulties  of  diagnosis. 

Symptoms. — In  general  there  is  no  difficulty  in  diagnosing  cases  of  vaginal 
hydrocele,  which,  owing  to  the  absence  of  pain,  are,  as  a  rule,  of  some  size 
before  they  attract  the  patient's  attention.  The  swelling  first  shows  itself  at 
the  lower  part  of  the  scrotum,  and  gradually  makes  its  way  upwards  towards 
the  inguinal  canal ;  it  is  pyriform  in  shape,  with  the  apex  or  stalk  of  the 
pear,  formed  by  the  spermatic  cord,  upwards ;  the  cord  usually  can  be  easily 
felt.  On  balancing  the  tumor  in  the  hand,  it  is  found  to  be  much  lighter 
than  its  size  would  seem  to  indicate,  and  on  squeezing  it,  if  it  be  not  very 
tense,  the  fluid  can  be  shifted  from  one  part  of  the  swelling  to  another;  on 
tapping  it  sharply  with  the  middle  finger  of  the  right  hand  on  its  front 
aspect,  as  it  rests  in  the  palm  of  the  left  hand,  the  vibrating  thrill  so  charac- 
teristic of  fluctuation  will  be  readily  perceived.  In  most  cases  the  swelling  is 
transparent,  as  can  be  demonstrated  in  several  ways.  The  swelling  may  be 
made  as  tense  as  possible  by  grasping  it  above  and  behind  with  one  hand; 
the  ulnar  side  of  the  other  hand  and  the  little  finger  are  then  placed  along 
the  front,  convex  surface  of  the  tumor,  and,  the  room  having  been  darkened, 
a  light  supplied  by  a  taper  or  wax  match  is  placed  so  as  to  illuminate  the 
swelling  and  the  back  of  the  hand.  If  the  swelling  be  transparent  a  red  glare 
will  be  seen,  and  the  situation  of  the  testicle  will  be  marked  by  the  dark 
shadow  caused  by  its  want  of  transparency.  For  the  purposes  of  class  de- 
monstration, the  use  of  the  darkened  ophthalmic  room  is  convenient. 

The  electric  incandescent  coil  contained  in  a  small  glass  globe,  which  has 
been  devised  for  the  examination  of  throats,  is  likely  from  its  brilliancy  of 
illumination  and  convenience  of  application,  to  be  useful  in  demonstrating 
the  transparency  of  a  swelling,  especially  in  cases  of  encysted  hydrocele  of  the 
cord,  where  the  application  of  a  naked  light  is  awkward. 

On  taking  a  patient  into  the  ophthalmic  room  for  the  purpose  of  ex- 
amination, or  rather  for  demonstration,  for  I  had  tapped  the  man  some  time 
previously  for  hydrocele  and  had  also  demonstrated  on  that  occasion  its  trans- 
parency, I  was  surprised  to  find  that  the  swelling  was  no  longer  transparent ; 
fluctuation  was,  however,  very  evident,  so  that  I  introduced  a  trocar  and 
canula,  and  drew  off  some  blood-stained  fluid.     The  man,  who  was  a  shoe- 

'  Trans.  Path.  Soc.  Lond.,  vol.  xxiv.     1878. 
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maker,  informed  me  that  he  had  struck  the  part  shortly  before  coming  the 
second  time,  and  had  so  caused  the  early  reappearance  of  the  tumor  and  its 
want  of  transparency.  When  the  extravasation  of  blood  is  extensive,  a 
hsematocele  will  result.  It  is  sometimes  convenient  to  illuminate  one  side 
of  the  swelling,  and  to  look  through  it  by  means  of  a  stethoscope  applied  to 
the  opposite  side.  It  is  of  importance  to  ascertain  the  position  of  the  testicle. 
This  is  generally  situated  two-thirds  of  the  way  down  the  tumor,  at  its 
posterior  part,  but  at  times,  owing  to  adhesions  between  the  visceral  and 
parietal  layers  of  the  tunica  vaginalis,  or  to  the  displacement  of  the  testicle 
owing  to  the  condition  known  as  inversion  of  the  testicle,  the  organ  is  found 
at  the  front  part  of  the  swelling,  at  the  point  usually  selected  for  tapping. 

Dupuytren,  having  satisfied  himself  of  the  transparency  of  a  hydrocele,  made  a 
puncture  towards  the  anterior  and  lower  part;  but  the  testicle  was  there,  and  was 
pierced  through  by  the  trocar.  Having  withdrawn  the  trocar  from  the  canula,  he 
injected  the  tunica  vaginalis ;  the  patient  recovered  without  further  accident.  As  a 
rule,  it  would  be  safer  not  to  inject  under  similar  circumstances. 

In  the  few  cases  of  the  kind  which  have  come  under  my  notice,  I  have  felt  the  vas 
deferens  running  in  front  of  the  other  constituents  of  the  cord,  instead  of  behind,  as  it 
generally  does.  In  one  case,  a  youth  was  suflFering  from  acute  gonorrhoeal  epididymitis 
associated  with  the  effusion  into  the  tunica  vaginalis ;  the  testis  and  epididymis  were  in 
front,  the  hydrocele  being  situated  behind.  In  the  second  case,  a  young  man  presented 
a  medium-sized,  slightly  tense  hydrocele;  the  testis  was  to  be  felt  distinctly  in  front  of 
the  swelling,  and  the  vas  deferens  ran  up  the  front  of  the  cord. 

The  symptom  of  transparency,  which  is  so  valuable  when  present,  is  absent 
when  the  contents  of  the  sac  are  dark-colored  from  the  presence  of  choles- 
terin  or  blood,  or  when  the  tunica  vaginalis  is  much  thickened  ;  M.  Gosselin 
has  found  that  swelling  of  the  testicle  also  will  cause  transparency  to  be 
absent,  but  the  reason  for  this  is  not  apparent. 

It  has  been  stated  by  Arnaud  and  Teale  that  the  sac  of  a  scrotal  enterocele 
may  be  so  distended  as  to  become  transparent ;  it  would  also  be  tympanitic. 

M.  Duval^  narrates  the  particulars  of  a  case  of  subacute  blennorrhagic  epididy- 
mitis which  came  under  M.  Nicaise's  care,  and  which  exhibited  a  tolerably  abundant 
effusion  into  the  tunica  vaginalis,  accompanied  by  total  translucency.  This  was  the  more 
remarkable,  since  by  palpation  the  dimensions  of  the  testis  and  epididymis,  which  were 
considerable,  were  easily  ascertained.  The  fluid  removed  scarcely  equalled  in  volume 
the  solid  mass  that  remained  in  the  scrotum.  In  an  infant  the  hydrocele  was  com- 
pletely transparent.  M.  Duval  finds  that  this  occurrence  is  chiefly  but  not  exclusively 
confined  to  idiopathic  hydrocele.  M.  Nicaise  says  that  it  is  due  to  the  complete  reflec- 
tion which  takes  place  from  the  unaltered  serous  surface  of  the  tunic  bathed  in  the  liquid  ; 
a  solid  tumor  with  liquid  may  appear  to  be  almost  entirely  liquid,  or  more  liquid  than 
it  really  is. 

The  gland  will  be  best  avoided  by  ascertaining  its  exact  position  by  illumi- 
nation and  palpation.  By  carefully  pressing  on  the  different  parts  of  the 
swelling,  the  patient,  when  the  testicle  is  reached,  will  experience  what  is 
termed  testicular  sensation,  that  is,  the  peculiar  sickening  feeling  caused 
whenever  the  testicle  is  roughly  squeezed ;  and  the  part  M'ill  feel  firm  instead 
of  fluctuant.  At  times  the  swelling  is  not  of  a  regular  pyriform  shape, 
but  is  constricted  like  an  hour-glass. 

Last  season,  a  boy  sixteen  years  of  age  presented  himself  at  King's  College  Hospital 
with  a  double  vaginal  hydrocele ;  the  swellings  were  very  transparent,  that  on  the 
right  side  being  larger  than  that  on  the  left ;  they  were  both  of  the  hour-glass  shape,  and 
presented  an  interesting  exemplification  of  this  condition,  which  was  due  to  the  unequal 

'  Gaz.  des  H6p.,  Juin,  1868. 
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expansion  of  the  lower  and  larger  part  of  the  tunica  vaginalis,  contrasting  with  the 
upper,  smaller,  constricted  portion  which  runs  up  towards  the  cord. 

When  inflammation  has  taken  place,  the  hydrocele  may  be  of  an  irregular 
shape,  owing  to  adhesions.  The  most  interesting  cases  of  hydrocele,  from 
a  diagnostic  point  of  view,  are  those  in  which  the  tumor  runs  up  the  cord 
and  makes  its  way  into  the  abdomen,  presenting  a  swelling  which  obscures 
the  cord,  and  has,  like  hernia,  an  impulse  transmitted  to  it  on  coughing. 

Vaginal  hydroceles  not  only  reach  to  and  distend  the  external  abdominal 
ring,  but,  when  a  hernia  is  present,  may  act  as  a  plug  and  keep  the  rupture 
within  the  abdomen,  and  it  is  interesting  to  note  that  cases  of  hydrocele, 
generally  of  the  cord,  which  pass  into  the  abdomen  through  the  inguinal 
canal,  are  not  associated  with  a  rupture,  and  do  not  give  rise  to  one  when 
cured  by  operation. 

Sir  Joseph  Lister'  has  reported  an  interesting  case  in  which  a  vaginal  hydrocele 
passed  through  the  inguinal  rings  into  the  abdomen,  where  it  formed  a  swelling  in  the 
hypogastric  and  iliac  regions,  and  assumed  in  consequence  an  hour-glass  shape.  It 
differed  from  a  hernia  in  that  it  fluctuated ;  it  was  only  partially  reducible,  and  there 
was  an  interchange  of  size  between  the  internal  and  the  external  swelling  when  they 
were  alternately  pressed  upon.  After  death  an  hour-glass  shaped  tumor,  formed  by  a 
single  cyst — the  left  tunica  vaginalis — which  passed  over  to  the  right  side,  was  removed. 
The  lower  part  of  the  hydrocele  was  somewhat  stomach-shaped,  with  a  large  projection 
above  connected  to  it  by  a  narrow  neck  which  passed  through  the  left  inguinal  canal, 
and  a  small  one  on  the  right  which  projected  over  to  the  right  external  ring.  The 
tumor,  which  was  partially  distended  with  cholesterin-bearing  fluid,  vvas  beneath  the 
peritoneum  lining  the  iliac  fossa  and  the  lower  part  of  the  anterior  wall  of  the  abdomen. 
It  was  lined  with  a  smooth  serous  membrane,  and  the  testicle,  smaller  than  usual,  pro- 
jected into  the  cavity,  covered  by  its  lining  membrane. 

An  interesting  example  of  hydrocele  with  hour-glass  contraction  is  described  by 
Dupuytren.  A  portion  of  the  tumor  occupied  the  scrotum,  whilst  the  other  part  was 
in  the  abdomen,  and  spread  itself  above  the  ring  which,  by  its  constriction,  caused  the 
tumor  to  assume  an  hour-glass  shape.  When  the  patient  stood  up  the  visible  portion 
of  the  tumor  filled,  and  it  became  distended  when  he  coughed  ;  but  it  became  emptied, 
on  the  other  hand,  when  he  was  in. the  horizontal  position  or  when  it  was  pressed.  The 
abdominal  portion  of  the  tumor,  and  the  right  iliac  region,  then  became  raised  and  dis- 
tended.    Incision  was  the  method  of  treatment  adopted. 

Dr.  Kocher,"  of  Bern,  calls  special  attention  to  a  form  of  hydrocele  in  children,  in 
which  the  fluid  is  forced  by  pressure  into  an  intra-abdominal  sac,  and  not  into  the 
peritoneal  cavity.     Dr.  Kocher's  cases  were  cured  by  iodine  injection. 

Treatment- — Spontaneous  cure  is  common  in  cases  of  infantile  hydrocele^ 
but  is  very  rare  in  the  adult,  although  a  few  cases^  are  on  record.  In  infants 
it  is  only  necessary  to  apply  a  piece  of  lint  which  is  kept  well  saturated  with 
a  muriate-of-ammonium  and  spirit  lotion.  If  this  fail,  the  tunica  vaginalis 
may  be  punctured  in  a  few  places  with  a  needle  (acupuncture),  and  should 
further  treatment  be  necessary,  a  few  threads  of  silk  passed  through  the 
swelling,  and  allowed  to  remain  for  a  few  hours,  will  drain  the  hydrocele 
and  set  up  enough  irritation  to  bring  about  a  cure.  But,  as  a  rule,  the  use  of 
the  lotion,  or  the  application  of  weak  tincture  of  iodine  or  collodion  to  the 
scrotum,  as  recommended  by  Mr.  Curling,  will  suffice.  In  the  adult,  stimu- 
lating applications  and  blisters  are  of  so  little  use  that  it  is  a  waste  of  time 
to  attempt  a  cure  by  their  means. 

When  a  hydrocele  has  accidentally  burst,  a  large  swelling  ensues  from 
extravasation  of  the  fluid  from  the  tunica  vaginalis  ;  this  becomes  absorbed, 
but  collects  again  in  the  tunica  vaginalis,  the  rent  in  which  heals  in  due  time. 
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If  inflammation  were  to  attack  the  tunica  vaginalis,  a  cure  would  result,  but 
not  otherwise.  Sir  A.  Cooper  performed  the  usual  operation  for  hydrocele 
in  a  case  where  the  sac  had  been  ruptured. 

The  'palliative  treahnent  of  hydrocele,  by  tapping,  is  adopted  daily,  and  is, 
as  a  rule,  free  from  danger.  The  operation  is  such  a  simple  one,  that  the 
accidents  which  do  occur  usually  arise  from  want  of  care.  Having  ascer- 
tained that  the  swelling  is  a  hydrocele,  the  surgeon  places  the  patient 
with  his  back  to  the  wall,  or  on  a  couch,  and,  having  carefully  detei'mined 
by  palpation  that  the  swelling  fluctuates  at  the  point  selected  for  punc- 
ture, and  that  the  testicle  is  absent  from  that  spot,  he  makes  the  swelling 
very  tense  by  placing  it  in  the  palm  of  his  left  hand  and  grasping  it 
firmly,  making  his  fingers  and  thumb  encircle  the  spermatic  cord,  and  then 
thrusts  a  sharp,  well-oiled  trocar  and  accurately-fitting  canula  obliquely 
upwards  into  the  swelling,  taking  care  to  avoid  any  vein ;  as  soon  as  it  has 
entered  the  tunica  vaginalis,  the  trocar  is  withdrawn,  and  the  canula  is 
pushed  in  up  to  its  guard.  The  most  convenient  spot  for  the  puncture  is  at 
the  front  part  of  the  hydrocele,  a  little  below  its  centre.  The  palliative  treat- 
ment of  tapping  is  most  applicable  to  large  hydroceles,  in  order  to  reduce 
their  bulk  prior  to  the  radical  cure,  and  to  hydroceles  occurring  in  old  rrien, 
which  may  be  tapped  periodically.  After  the  operation,  the  patient,  if  old 
and  feeble,  should  remain  quiet  in  order  to  avoid  accidents.  Sir  A.  Cooper 
lost  an  old  gentleman  from  gangrene  of  the  scrotum  after  this  simple  opera- 
tion, because  he  did  not  keep  quiet.  Mr.  Green  also  lost  an  aged  patient. 
No  dressing  is  required  for  the  wound,  which  heals  in  a  few  hours.  It  is 
«afer  to  evacuate  the  fluid  with  a  trocar  and  canula  than  with  a  lancet,  which 
is  liable  to  wound  a  vessel.  Acupuncture  has  been  used  to  evacuate  a  hydro- 
cele; the  fluid  is  eftused  into  the  cellular  tissue,  where  it  causes  a  swelling, 
but  soon  becomes  absorbed.  The  hydrocele  re-forms,  but  more  slowly,  it  is 
said,  than  after  tapping. 

Radical  Cure  of  Hydrocele. — (1)  Incision  is  an  old  plan  of  treatment ;  the  hy- 
<lrocele  is  completely  laid  open  by  an  incision,  and  the  testicle  is  exposed  ;■ 
suppuration  soon  takes  place,  and  is  encouraged  by  stufling  the  wound  with 
lint,  or  by  dusting  the  sac  of  the  tunica  vaginalis  with  flour.     Severe  local 
and  general  symptoms  follow  the  operation. 

(2)  Excision  has  been  performed  in  some  cases  in  which  it  has  been  found 
that  simple  incision  of  the  hydrocele  has  failed  to  cure.  Sir  A.  Cooper  says 
of  both  methods  that  they  are  too  dangerous  and  too  cruel  for  so  trifling  an 
inconvenience. 

(3)  Caustics  used  to  be  employed  in  some  cases  ;  potassa  fusa  was  applied  to 
the  front  of  the  scrotum,  till  an  eschar  the  size  of  a  sixpence  was  formed. 
This  caused  consolidation  of  the  tissues  around,  and  an  opening  in  the  tunica 
vaginalis ;  inflammation  and  granulations  followed,  and  joined  the  parts 
together.  The  remedy  was  found  to  be  uncertain  and  dangerous  to  life,  as  a 
specimen  in  the  Hunterian  Museum  demonstrates. 

(4)  Tent  and  Seton. — Baron  Larrey,  having  made  an  opening  into  the  tunica 
vaginalis,  used  to  leave  in  the  cavity  a  gum-elastic  catheter  as  a  tent.  Monro 
retained  the  canula  in  situ.  Other  foreign  bodies  have  been  introduced. 
The'  seton  was  much  used  by  Mr.  Pott.  Having  tapped  the  hydrocele 
with  a  trocar  and  canula,  he  withdrew  the  former  and  introduced  through 
the  latter  a  stylet  four  inches  and  a  half  long,  with  a  triangular  point  at  one 
end  and  an  eye  at  the  other,  through  which  some  threads  of  silk  were 
passed.  This  stylet  was  thrust  through  the  tissues  from  within  outwards, 
and  drawn  out  leaving  behind  it  the  seton.  The  tunica  vaginalis  and  testicle 
became  swollen  in  twenty-four  hours ;  the  seton  was  gradually  removed,  a 
few  threads  at  a  time,  beginning  about  the  tenth  or  twelfth  day.     Drs.  Young 
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and  Grillespie  have  tried  the  effect  of  silver-wire  setons  instead  of  silk,  but  a 
good  deal  of  inflammation  is  thus  set  up.  I  have  tried  this  plan  myself,  hut 
have  given  it  up  as  causing  too  much  irritation ;  the  wounds  made  by  the  wire 
heal  slowly.  Mr.  Curling  carries  a  double  silk  thread  through  the  skin 
and  tunica  vaginalis  with  a  curved  needle,  leaving  a  space  of  an  inch  or  an 
inch  and  a  half  between  the  ends  of  the  threads,  which  are  withdrawn  on  the 
third  or  fourth  day.  Setons  are  now  but  rarely  used,  owing  to  their  uncer- 
tain action,  but  are  reserved  for  cases  of  cystic  hydrocele,  and  for  others  which 
have  resisted  the  ordinary  methods  of  treatment. 

(5)  Injection. — The  treatment  of  hydrocele  by  injection  was  known  to  the 
ancients.  Celsus  recommended  a  solution  of  nitre.  Monro,  Sharp,  and 
others  employed  the  method,  but  used  so  strong  a  solution  that  much  pain 
and  irritation  ensued.  Sir  James  Earle  revived  the  operation  for  the 
radical  cure  of  hydrocele  by  means  of  injection,  in  1791.  Port  wine  and 
water  was  the  favorite  fluid,  and  spirit  was  also  tried  ;  but  as  these  solutions 
varied  a  good  deal  in  strength,  a  solution  of  sulphate  of  zinc,  in  the  propor- 
tion of  one  drachm  to  a  pint  of  water,  was  found  to  be  more  reliable.  A 
syringe  capable  of  holding  from  eight  to  sixteen  ounces  was  used.  Sufli- 
cient  fluid  was  thrown  into  the  sac  of  the  hydrocele  to  distend  it  to  its 
original  size ;  after  retention  of  the  fluid  for  a  few  minutes,  it  was  allowed  to 
escape  through  the  canula,  and  then  some  fresh  fluid  was  injected  in  the 
same  manner  as  before.  The  operation  of  injecting  a  hydrocele  is  attended 
with  pain,  which  runs  up  the  spermatic  cord  to  the  lumbar  region ;  the 
degree  of  pain  varies  in  difterent  cases,  and  is  no  test  of  the  success  or 
failui'e  of  the  operation. 

Sir  Eanald  Martin  recommended  the  use  of  tincture  of  iodine,  one  part 
to  three  of  water ;  a  small  syringeful  of  the  fluid  was  to  be  thrown  in  and 
allowed  to  remain.  Out  of  2393  cases,*  failure  is  said  to  have  been  met  with 
in  only  one  per  cent.  Mr.  Curling  uses  the  following  solution :  lodi,  5ij  ; 
Potassii  lodid.  3ss  ;  Sp.  Vin.  Eect.  fgj.  Inject  fSi-ij,  and  allow  the  injection 
to  remain.  In  young  persons  it  may  be  used  of  half  the  strength.  Sir 
William  Fergusson  injected  the  simple  tincture  of  iodine,  diluted  as  recom- 
mended by  Sir  Ranald  Martin,  and  used  for  this  purpose  a  small  glass  syringe 
with  a  platinum  nozzle,  which  fitted  accurately  into  the  canula,  and  held 
about  a  drachm  or  two  of  fluid,  a  quantity  sufficient  for  the  cure  of  the 
largest  hydrocele. 

Having  tapped  the  hydrocele  in  the  usual  way,  the  surgeon  withdraws  the 
trocar,  pushes  the  canula  up  to  the  guard,  carefully  draws  off  all  the  fluid, 
and  throws  in  the  injection.  The  liquid  is  dift'used  throughout  the  tunica 
vaginalis  bj^  shaking  the  sac,  and  the  canula  is  then  withdrawn ;  the  patient 
remains  in  bed  after  the  operation,  or,  if  the  inflammation  be  not  too  severe, 
he  may  walk  about  the  house.  Generally  in  a  day  or  two  the  swelling  is 
almost  "as  large  as  it  was  before  the  operation,  but  it  soon  subsides,  and  as  a 
rule  a  cure  results.  Mr.  Curling  thinks  well  of  the  suggestion  of  Dr.  Ayres, 
and  has  applied  strapping  after  tapping  and  injection,  and  in  some  instances 
within  an  hour  of  the  operation.  The  size  of  large  hydroceles  should  be 
reduced  by  repeated  tappings  before  injection. 

After  a  hydrocele  has  been  tapped,  and  before  it  is  injected,  a  careful 
examination  of  the  testicle  should  be  made ;  the  gland  is  often  enlarged,  and 
if  it  be  aft'ected  with  syphilitic  orchitis,  suitable  anti-syphilitic  remedies 
should  be  administered.  At  times  a  cystic  hydrocele  is  found  coexisting 
with  a  vaginal  hydrocele,  and  in  some  cases  loose  bodies  will  be  found  in  the 
tunica  vaginalis.     If  two  hydroceles  coexist,  they  may  both  be  tapped  and 
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injected  at  the  same  time,  as  tlie  operation  is  a  mild  one.  When  the  hydro- 
cele cannot  be  cured  by  injection,  the  more  severe  plan  of  passing  a  seton  may 
be  resorted  to,  or  better  still  the  antiseptic  incision. 

A  man  aged  fifty-one,  under  Professor  Billroth's  care,  presented  a  tumor  in  the 
scrotum,  which  had  existed  for  ten  years  and  was  the  size  of  a  fist  and  of  almost  bony 
hardness.  The  tunica  vaginalis  had  to  be  laid  open  with  bone  pliers,  as  its  inner  sur- 
face was  covered  with  layers  of  calcareous  deposit;  most  of  these  were  removed,  and  the 
rest  were  thrown  off  by  subsequent  suppuration. 

Mr.  Jacobson^  reports  that,  of  forty-four  cases  which  had  been  injected  with 
iodine  at  Guy's  Hospital,  the  treatment  failed  in  eight  cases,  and  in  two  it 
failed  twice.  The  causes  to  which  failure  to  cure  a  hydrocele  may  be  most 
commonly  attributed,  are  excessive  thickening  of  the  tunica  vaginalis,  which 
is  unable  to  collapse;  syphilitic  disease  of  the  testicle;  and  the  presence  of 
cystic  hydrocele  of  the  testicle,  and,  on  some  very  rare  occasions,  loose  bodies 
in  the  tunica  vaginalis.  It  is  necessary  to  empty  the  sac  thoroughly  and  to 
use  a  solution  of  iodine  of  sufficient  strength  ;  fewer  failures  will  follow  the 
use  of  a  strong,  than  that  of  a  weak  tincture. 

Nitrate  of  silver  has  been  introduced  into  the  tunica  vaginalis  for  the  radical  cure  of 
hydrocele  by  M.  Maisonneuve.  This  may  be  done  by  passing  a  silver  probe  coated 
with  the  salt  through  the  canula  before  its  withdrawal,  and  touching  the  membrane 
freely ;  or  a  director  carrying  a  little  powdered  nitrate  of  silver  in  its  groove  may  be 
passed  through  the  canula  and  made  to  deposit  the  powder  within  the  cavity.  Iodo- 
form has  been  introduced  for  the  cure  of  hydrocele  much  in  the  same  way,  and  has 
proved  successful.  M.  Monod,^  having  withdrawn  a  small  portion  of  the  fluid,  injects 
a  little  alcohol.  Carbolic  acid  has  been  much  lauded  by  Dr.  Levis,^  of  Philadelphia, 
because  he  finds  that  it  produces  just  the  proper  degree  of  inflammation  necessary  to 
cause  the  deposition  of  plastic  lymph,  and  because  it  is  less  painful  than  the  injection  of 
iodine.  After  tapping  in  the  usual  way,  Dr.  Levis,  by  means  of  a  syringe  having  a 
nozzle  sufficiently  long  and  slender  to  reach  entirely  through  the  canula,  injects  about 
one  drachm  of  crystallized  carbolic  acid,  maintained  in  a  liquid  state  by  a  five  or  ten 
per  cent,  addition  of  either  water  or  glycerine.  No  more  fluid  is  to  be  used  for  dilution 
than  is  absolutely  necessary,  but  liquefaction  by  heat  will  not  answer.  As  soon  as 
the  carbolic  acid  has  been  introduced,  it  is  diffused  throughout  the  sac  by  freely  shaking 
the  scrotum.  A  sense  of  warmth  is  produced,  which  is  quickly  followed  by  a  decided 
numbness.  The  patient  may  walk  about  and  attend  to  his  duties  for  twenty-four 
hours,  after  which  he  should  keep  quiet.     No  toxic  effects  have  followed  this  injection. 

At  times  bleeding  follows  immediately,  or  soon  after  the  operation  for 
hydrocele,  and  converts  the  case  into  one  of  hsematocele. 

A  short  time  back  I  tapped  the  hydrocele  of  a  man  over  seventy  years  of  age,  whom 
I  had  tapped  periodically  for  fourteen  years  for  the  complaint.  No  mishap  of  any 
kind  took  place  at  the  operation.  The  man  remained  quiet  at  his  son's  house  for 
twenty-four  hours,  and  then  went  home  by  tram-car,  as  he  lived  a  short  distance  from 
London.  I  was  requested  in  a  few  days  to  see  him  at  his  house,  and  found  that  he  had 
been  shivering  and  was  feverish,  with  a  dry  tongue  and  quick  pulse;  he  was  restless  in 
consequence  of  severe  pain  in  the  scrotum,  which  was  much  swollen,  very  red,  and 
cedematous.  I  drew  oif  with  a  somewhat  large  trocar  and  canula  the  contents  of  the 
swelling,  which  consisted  of  blood-stained  fluid,  soft  blood-clots,  and  lymph.  I  then 
slit  up  the  sac,  which  was  much  thickened,  and  like  wash-leather  in  appearance,  but 
rotten,  as  it  gave  way  when  a  ligature  was  applied.  The  man  attributed  the  accident 
to  two  violent  jolts,  which  had  caused  acute  pain  in  the  part,  received  when  riding 
home  in  the  tram-car. 
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Suppuration  of  the  sac  of  a  hydrocele  rarely  occurs,  but  Mr.  Doboon,  of 
the  Bristol  Greneral  Hospital,  met  with  a  case  after  simple  tapping.'  Mr. 
Jessop,^  surgeon  to  the  Leeds  General  Infirmary,  has  recorded  several  cases 
of  sloughing  of  the  scrotum  after  tapping  for  hydrocele. 

An  out-patient  aged  25  was  tapped  and  sent  home.  Three  days  afterwards  he  said 
that  he  had  had  rigors,  had  lost  his  appetite,  and  was  feverish.  On  admission,  a 
gangrenous  patch,  the  size  of  half-a-crown,  was  seen  at  the  site  of  the  puncture,  and  it 
was  evident  that  the  tunica  vaginalis  had  suppurated ;  the  sloughing  spread,  the  whole 
of  the  scrotum  was  lost,  and  both  testicles  were  exposed.  Eventually  granulations 
formed  which  drew  down  the  skin  of  the  abdomen  and  covered  the  testicles.  A  second 
case,  that  of  a  man  aged  71,  was  not  so  fortunate,  as  in  spite  of  stimulants  and  a  generous 
diet  he  died  of  exhaustion  from  gangrene  of  the  whole  anterior  part  of  the  scrotum. 

Sir  A.  Cooper  states  that  he  has  known  fatal  cellulitis  follow  the  injection 
of  an  irritating  fluid  into  the  cellular  tissue  instead  of  into  the  tunica 
vaginalis.  Should  such  an  accident  happen,  free  incisions  should  be  made. 
Baron  Dupuytren  was  called  upon  to  treat  a  case  of  this  kind,  in  which  the 
inflammation  was  very  severe.  M.  Pelletan  once  saw  tetanus  ensue  after  the 
operation  for  hydrocele  by  injection. 

(6)  Antiseptic  incision  has  been  strongly  recommended  of  late  years  for  the 
radical  cure  of  hydrocele  by  Prof.  Volkman,'  Prof.  Lister,^  and  Mr.  Jacobson.' 
It  difiiers  in  its  effect  from  the  old  operation  of  incision  and  the  introduction 
of  flour,  lint,  or  other  irritating  substances,  as  it  is  unattended  by  any  rise  of 
temperature  or  constitutional  disturbance,  being  free  from  suppuration.  An 
anaesthetic  having  been  given,  the  pubes  and  scrotum,  which  have  already 
been  shaved,  are  well  washed  with  carbolic-acid  lotion  (1-20)  or  some  other 
suitable  antiseptic.  The  penis  is  also  to  be  carefully  washed.  Several  carbol- 
ized  silk  threads  may  be  introduced  through  the  skin  and  tunica  vaginalis 
from  side  to  side,  and  at  some  little  distance  apart,  at  the  lower  and  front  part 
of  the  swelling.  An  incision  two  inches  long  is  then  made  over  the  threads, 
down  to  the  tunica  vaginalis,  which  is  not  opened  until  all  bleeding  vessels 
have  been  tied  with  fine  carbolized  catgut.*  Having  incised  the  tunica  vagi- 
nalis for  two  inches,  the  silk  threads  are  hooked  out,  and  the  surgeon  then 
examines  the  interior  of  the  sac  to  ascertain  the  condition  of  the  testicle 
and  the  presence  or  absence  of  cysts  or  loose  bodies,  washes  it  out  with 
the  carbolic-acid  solution,  stitches  the  cut  edges  of  the  tunica  vaginalis  to 
those  of  the  integument  by  means  of  the  silk  sutures  already  mentioned,  and 
introduces  a  suitable  drainage  tube.  If  the  sac  be  sclerosed,  a  small  portion  of 
it  may  be  removed.  The  operation  is  to  be  done  under  the  spray,  but  the 
wound  may  be  dressed  with  any  reliable  antiseptic  dressing.  As  carbolic  acid 
is  at  times  apt  to  produce  local  or  general  disturbance,  eucalyptus  gauze  may 
be  used,  the  first  piece  applied  over  the  strip  of  protective  having  been 
dipped  in  the  carbolic-acid  lotion  (1-20).  The  pleasant  fragrance  of  the 
eucalyptus  dressing  shows  that  it  is  properly  charged  with  the  drug.'  The 
penis  is  to  be  drawn  through  a  hole  cut  in  the  middle  of  the  dressing  and  its 
water-proof  covering,  taking  care  to  stuff  well  the  cleft  between  the  thigh 
and  the  scrotum.  The  dressings  are  best  kept  in  place  by  a  double  spica 
and  a  roller  going  in  a  figure-of-eight  form  between  the  upper  parts  of  the 
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»  Berlin,  klin.  Woch.,  No.  3,  1876. 

<  Reported  by  Mr.  J.  Pollard  (Brit.  Med.  .Tourn.,  June  25,  1881). 

6  Lancet,  Sept.  1,  1877, 

"  Instead  of  cutting  on  the  silk  threads,  two  long  threaded  needles  may  be  used,  not  being 
drawn  through  until  the  incision  has  been  made  on  them. 

'  The  sublimate  gauze,  but  recently  introduced  to  the  notice  of  the  profession  by  Sir  J.  Lister, 
is  also  a  soft  and  comfortable  dressing. 
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thighs,  and  by  the  use  of  the  elastic  bandage.'  The  operator  may  also,  having 
applied  the  protective  and  a  piece  of  eucalyptus  gauze  dipped  in  the  carbolic- 
acid  lotion,  freely  dust  the  part  with  iodolbrra,  and  envelop  the  scrotum  iu 
salicylic-acid  wool ;  this  makes  a  safe  and  comfortable  dressing,  as  it  keeps 
up  pressure  which  expedites  the  cure.  The  patient  leaves  his  bed  in  a  week, 
but  must  use  a  suspensory  bandage  for  some  time ;  when  the  antiseptic  dress- 
ings are  left  off,  he  may  apply  a  piece  of  lint  spread  with  boracic  ointment ; 
the  antiseptic  dressings  .have  to  be  changed  as  often  as  the  discharge  soaks 
through.  Total  adhesion  of  the  sac  has  been  observed  to  take  place,  even 
when  it  lay  in  folds.  In  some  of  the  cases  reported,  orchitis  was  present  for 
the  first  few  days  after  the  operation. 

The  treatment  of  hydrocele  by  antiseptic  incision  is  especially  useful  when 
the  injection  of  iodine  has  failed;  when  the  sac  is  very  large  and  has  very 
thick,  cartilaginous  or  calcareous,  walls,  which  do  not  collapse  when  the  fluid 
is  removed;  when  the  hydrocele  is  congenital;  or  when  it  is  necessary  to 
explore  for  encysted  hydrocele,  cysts,  or  loose  bodies. 

Doubtless  this  is  a  safe  and  certain  method  of  cure,  but  it  requires  for  its 
performance  the  administration  of  an  anaesthetic,  and  the  use  of  special  appa- 
ratus and  dressings,  and  it  is  more  likely  to  go  wrong  from  indiscretion  on 
the  part  of  the  patient,  than  is  the  operation  by  the  injection  of  iodine. 
Patients  who  are  too  ill  or  too  aged  to  be  subjected  to  the  treatment  by  in- 
jection, had  better  be  contented  with  palliative  measures.  Stimulation  of 
the  tunica  vaginalis  by  an  electric  probe  or  electric  needles  introduced  into  the 
sac,  and  the  sewing  together  of  the  walls  of  the  tunica  vaginalis  by  sutures, 
have  been  recommended,  but  are  unnecessarily  severe  methods. 

After  injection,  adhesions  may  form,  but  are  not  necessary  to  a  radical  cure, 
as  the  balance  between  secretion  and  absorption  may  be  restored  without  their 
presence. 

Inguinal  hydrocele  is  the  name  given  to  a  collection  of  fluid  in  the  tunica 
vaginalis,  when  this  incloses  a  testicle  which  has  not  descended  into  the  scro- 
tum but  has  remained  in  the  inguinal  canal.  These  cases  are  interesting  from 
a  diagnostic  point  of  view,  and  are  not  common,  since,  in  cases  of  retained  tes- 
ticle, the  inguinal  process  of  the  tunica  vaginalis  generall}'  communicates  with 
the  peritoneum.  The  swelling  occupies  the  inguinal  region,  feels  like  a  cyst, 
fluctuates,  and  is,  in  some  instances,  transparent.  The  scrotum  on  the  affected 
side  is  empty,  the  testicle,  which  is  small  and  undeveloped,  being  in  the 
inguinal  canal,  where  it  can  sometimes  be  felt  in  the  swelling.  These  cases 
have  been  treated  by  incision,  by  iryection,  and  by  passing  a  seton  through 
the  sac.  The  best  plan  of  treatment  is,  with  antiseptic  precautions,  to  make 
an  incision  into  the  sac,  or  to  remove  the  testicle,  which  will  often  be  found 
to  have  suftered  a  fibroid  degeneration  and  to  be  devoid  of  the  cells  which 
secrete  spermatozoa. 

Congenital  Hydrocele. — In  cases  of  congenital  hydrocele  the  inguinal  pro- 
cess of  the  tunica  vaginalis  remains  open,  and  the  swelling  fiuctuates,  is  trans- 
parent, and  has  an  impulse  on  coughing,  owing  to  its  passage  up  the  inguinal 
canal ;  it  is  smaller  in  the  morning  than  at  night,  and  on  making  firm  pres- 
sure on  the  swelling,  the  fluid  is  squeezed  into  the  abdomen,  but  reappears, 
slowly  or  not  according  to  the  siae  of  the  opening,  when  the  patient  stands  up, 
even  though  slight  pressure  be  made  on  the  external  ring.  On  the  reduction 
of  the  fluid  into  the  abdomen,  the  testicle  is  felt.  The  diagnosis  between  con- 
genital hydrocele  and  congenital  hernia  will  be  facilitated  by  remfembering 
that  in  hydrocele  there  is  dulness  on  percussion,  and  that  the  swelling  disap- 

1  See  Vol.  II.  p.  73,  Fig.  219,  supra. 
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pears  gradually  on  making  firm  pressure,  unattended  by  any  gurgling  sound, 
descends  slowly  in  spite  of  finger-pressure  on  the  external  ring,  and  does  not 
come  down  suddenly  when  the  patient  cries  or  coughs.  It  is  soft  and  per- 
fectly even  on  the  surface,  and  when  distended  with  fluid  feels  fluctuant  and 
is  transparent.  A  congenital  hernia,  on  the  other  hand,  is  resonant  on  per- 
cussion ;  when  pressed  upon,  goes  back  at  first  slowly  and  then  with  a  slip, 
often  gurgling  as  it  does  so  ;  is  easily  kept  up  by  finger-pressure  on  the  ex- 
ternal ring,  but  forces  its  way  downwards  into  the  §crotum  when  the  finger 
is  removed  and  the  patient  cries  or  coughs. 

Mr.  Curling^  mentions  two  very  rare  cases  of  congenital  hydrocele.  In  one  the 
testicle  was  retained  in  the  abdomen  or  canal,  but  the  vaginal  process  of  peritoneum 
contained  fluid,  being  covered  only  by  skin  and  superficial  fascia.  In  the  other  a  con- 
genital hydrocele  followed  a  late  transition  of  the  testicle,  unaccompanied  by  a  hernial 
descent. 

Treatment. — Congenital  hydrocele  occurs  generally  in  infants,  but  is  met 
with  occasionally  in  adults,  and  may  be  cured  in  them  by  the  method  of  anti- 
septic incision — a  plan  which  would  not  be  suitable  in  the  case  of  an  in- 
fant, as  the  dressings  could  not  be  efficiently  applied.  The  pressure  of  a  truss, 
however,  will  cause  a  closure  of  the  opening,  and  the  fluid,  which  in  all  pro- 
bability comes  from  the  peritoneal  cavity,  will  be  absorbed.  If  it  be  thought 
desirable,  when  the  case  does  not  get  well  after  the  use  of  a  truss,  the  canal 
can  be  closed  by  passing  a  carbolized  catgut  ligature  subcutaneously  around 
the  funicular  process  of  the  tunica  vaginalis.  Many  cases  have  been  cured 
b}'  tapping  and  injecting  iodine,  care  having  been  taken  to  press  on  the 
external  abdominal  ring  at  the  time  of  the  operation.  This  plan  seems  to 
be  devoid  of  danger.  In  this  operation  the  tincture  of  iodine  may  commonly 
be  allowed  to  flow  out,  but  in  some  cases  it  has  been  found  necessary  to  leave 
a  portion  behind.  It  is  thought  desirable  to  cure  these  cases,  in  order  to  pre- 
vent the  possibility  of  a  hernia  forming,  and  also  to  avoid  the  occurrence  of 
general  peritonitis  from  inflammation  spreading  up  along  the  tunica  vaginalis, 
in  consequence  of  inflammation  of  the  testicle. 

Encysted  Hydrocele  of  the  Testicle. — In  these  cases  cysts  are  formed 
independently  of  the  tunica  vaginalis,  and  are  associated  with  the  epididymis 
or  the  body  of  the  testicle.  In  the  most  common  variety  of  encysted  hydro- 
cele, the  cyst  or  cysts  are  associated  with  the  epididymis,  and  are  covered  by 
the  visceral  layer  of  the  tunica  vaginalis,  which  is  reflected  over  that  part ; 
two  kinds  have  been  described  by  M.  Gosselin,^  viz.  (1)  the  small  or  subse- 
rous, and  (2)  the  large  or  parenchymatous  cysts.  Cysts  situated  in  front  of 
the  testicle  itself,  lying  between  and  separating  the  tunica  vaginalis  and  the 
tunica  albuginea,  are  so  rare  as  to  be  curiosities. 

(1)  The  subserous  or  small  cysts  of  the  epididymis  are  transparent  cysts 
placed  in  the  subserous  cellular  tissue,  and  are  unconnected  with  the  efferent 
tubes ;  their  contents  are  clear  or  milky,  and  contain  no  spermatozoa;  at  times 
they  become  pedunculated.  They  have  been  called  the  hydatids  of  Morgagni. 
They  are  common  after  forty  years  of  age  (Gosselin).  An  attempt  has  been 
made  by  Dr.  Banks  to  associate  these  cysts  with  the  ducts  of  Miiller,  traces 
of  which  are  to  be  found  in  this  situation ;  but  they  are  common  only  in  adult 
life,  and  never  contain  spermatozoa. 

(2)  The  parenchymatous  or  large  cysts  are  spermatic  cysts  developed  in  the 
neighborhood  of  the  head  of  the  epididymis,  in  the  cellular  tissue  under  the 
tunica  vaginalis.  They  are  lined  with  tesselated  epithelium,  are  as  a  rule 
single,  and  are  intimately  related  to  the  efferent  tubes.     The  cyst  enlarges, 

1  Op.  oit.,  p.  155.  '  Arch.  Gen.  de  M^d.,  4eme  s6r.,  t.  xvi. 
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and  displaces  the  testicle  downwards  or  to  one  side ;  the  fluid  is  clear  or 
milky,  and  when  tested  with  heat  and  nitric  acid  becomes  opalescent,  instead 
of  solid  from  coagulation  of  the  albumen,  as  in  cases  of  ordinary  hydro- 
cele fluid.     When  placed  under  the  microscope,  spermatozoa  are  at  times 

Fig.  1366. 
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Encysted  hydrocele  of  the  testicle,  or  spermatic  hydrocele  ;  the  tunica  vaginalis  laid  open,  and  the  normal 

testis  seen  below. 

found.     This  interesting  fact  was  communicated  to  the  profession  simulta- 
neously by  Mr.  Liston  and  Mr.  Lloyd. 

On  tapping  a  hydrocele  for  a  man  seventy  years  of  age,  I  drew  off  five  ounces  of 
fluid,  which  was  opalescent,  and  on  examining  some  of  the  sediment  under  the  microscope, 
I  found  a  large  number  of  well-formed  active  spermatozoa.  Heat  and  nitric  acid  gave 
the  fluid  a  milky  appearance.  Some  months  afterwards  the  old  man  reappeared,  to  have 
his  hydrocele  tapped  again.  I  did  the  operation  with  especial  care,  and  foretold  the 
appearance  of  the  fluid  to  be  removed.  I  was  disappointed,  however,  as  on  this  occasion 
the  fluid  was  straw-colored  and  contained  no  spermatozoa.  It  is  possible  that  the  original 
opening  of  an  efferent  duct  into  the  cyst,  had  healed. 

I  have  tapped  on  four  or  five  occasions  for  another  hearty  old  man,  aged  seventy-one, 
an  encysted  hydrocele  of  the  testicle.  The  cyst,  which  has  generally  contained  six  ounces 
of  fluid,  is  situated  just  above  the  testicle,  which  is  to  be  seen  or  felt  below  it,  and  is  incor- 
porated and  moves  with  it.  The  cyst  fluctuates  and  is  translucent.  The  fluid  is  milky, 
contains  a  trace  of  albumen,  and,  after  having  been  kept  on  one  occasion  for  eighteen 
hours,  furnished  many  lively  spermatozoa.  Since  the  last  operation,  which  was  done 
without  any  mishap,  the  cyst  has  become  rapidly  swollen  and  painful,  and  inflammation 
with  effusion  has  taken  place,  which  will  probably  lead  to  a  radical  cure. 
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It  has  been  suggested  that  the  presence  of  spermatozoa  is  due  to  the  wound 
of  a  duct  in  the  performance  of  the  operation.  Sir  James  Paget  has  explained 
the  presence  of  the  spermatozoa  in  the  cysts  by  saying  that  "  certain  cysts, 
seated. near  the  organ  which  secretes  semen,  may  possess  the  power  of  secret- 
ing a  similar  fluid."  Mr.  Curling,  who  has  long  worked  at  the  subject,  points 
out  that  the  cysts  are  connected  with  the  excretory,  and  not  with  the  secre- 
tory portion  of  the  -organ,  and  that  cysts  developed  in  cellular  tissue  would 
not  secrete  fully  developed  spermatozoa.  He  also  contends  that  the  cysts 
are  not  formed,  as  some  surgeons  have  supposed,  from  the  dilatation  of  the 
seminal  tubes,  but  are  independent  formations  in  the  connective  tissue  between 
the  efferent  ducts  and  their  investing  membrane ;  and  that  the  presence  of 
spermatozoa  is  probably  owing  to  the  rupture  of  one  of  the  tubes  of  the  epi- 
didymis, and  their  escape  into  the  hydrocele  cyst.  Spermatozoa  are  not  dis- 
covered in  small  cysts,  but  in  those  of  large  size,  into  which  they  escape  by 
rupture  of  the  duct  from  a  blow. 

Dr.  Menzel,^  of  Trieste,  has  described  a  case  of  spermatocele  in  which  a  direct  com- 
munication with  the  testicle  was  proved  to  exist.  When  the  latter  was  compressed, 
the  cyst  became  distinct,  and  vice  versa. 

In  the  museum  of  the  Royal  College  of  Surgeons  there  is  a  preparation  presented  by 
Mr.  Curling,  showing  the  ducts  of  the  epididymis  ramifying  over  the  cyst-wall ;  and 
an  opening,  through  which  a  bristle  is  passed,  is  demonstrated  passing  from  a  duct  to 
the  cyst.     The  aperture  is  oval,  and  is  evidently  of  some  standing. 

Mr.  Bryant  tapped,  for  a  man  aged  sixty,  three  cystic  hydroceles.  The  first  two 
cysts  contained  spermatozoa,  and  a  milky  fluid,  while  the  third  yielded  a  clear  fluid  but 
no  spermatozoa. 

Encysted  hydrocele  of  the  testicle  situated  between  the  tunica  vaginalis  and 
the  tunica  alhuginea  is  rarely  met  with. 

A  case  is  figured  in  Mr.  Curling's  work  on  diseases  of  the  testicle,  and  the  section  of 
the  testicle  may  be  seen  in  the  Hunterian  Museum.  The  cyst,  which  is  thick  and  dense, 
and  which  contained  about  two  drachrns  of  fluid,  is  situated  in  front  of  the  testicle,  which 
is  depressed  by  it.     Other  cases  are  described  by  Mr.  Hutchinson^  and  Sir  B.  Brodie.' 

Symptoms. — The  formation  of  an  encysted  hydrocele  in  the  neighborhood  of 
the  epididymis  is  gradual  and  unattended  with  pain,  and  at  times  it  ceases  to 
grow.  It  is  generally  single,  and  does  not  attain  to  such  a  large  size  as  a  vag- 
inal hydrocele,  but  is  attached  to  the  upper  part  of  the  testicle,  which  can  be 
felt  readily,  and  with  which  it  moves.  Its  shape  is  irregular,  its  broadest  part 
being  at  times  from  side  to  side ;  it  fluctuates  or  not  according  to  the  tension 
of  the  sac,  which  when  thick  may  prevent  the  transmission  of  light.  The 
fluid  is  clear  or  milky,  and  may  contain  spermatozoa.  The  cysts  are  at  times 
multilocular. 

Treatment. — The  best  treatment  for  these  cases  is  to  inject  the  cysts  with 
iodine,  but  they  are  liable  to  recur,  and  may  require  severer  methods  for  their 
cure.  They  will  generally  yield  to  a  seton,  but  I  should  myself  prefer  to  open 
the  cyst  with  antiseptic  precautions,  and  to  stitch  its  wall  and  the  skin  to- 
gether with  a  few  sutures. 

Diffused  hydrocele  op  the  cord  is  a  rare  condition  described  by  Pott  and 
Scarpa.  The  sheath  of  the  cord  is  thickened,  and  the  cellular  spaces  of  the 
connective  tissue  are  distended  with  serum,  which  gives  a  sense  of  fluctua- 
tion ;  the  swelling  may  extend  upwards  through  the  external  ring.     The  tes- 

1  London  Medical  Record,  1877.  '  Trans.  Path.  Soo.  Lond.,  vol.  vii. 

»  Lond.  Med.  and  Phys.  Journal,  vol.  Ivl.  p.  522. 
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tide  is  felt  in  its  normal  situation,  and  the  scrotum  is  not  distended.  This 
condition  is  to  be  diagnosed  from  hernia,  all  the  symptoms  of  which,  viz., 
impulse  on  coughing,  disappearance  of  the  swelling  on  lying  down,  the  possi- 
bility of  pushing  up  the  hernia  and  the  sensation  communicated  to  the 
fingers  as  it  slips  back,  the  ability  to  feel  the  cord  and  to  pass  the  finger 
into  the  inguinal  canal  and  to  feel  its  boundaries,  are  to  be  sought  for.  In 
cases  of  diffused  hydrocele  the  cord  is  obscured,  there  is  fluctuation,  and  a 
sensation  as  if  a  piece  of  omentum  were  present.  An  antiseptic  incision, 
which  is  harmless,  is  the  best  way  to  clear  up  the  diagnosis  and  to  treat  the 
case. 

Encysted  hydrocele  of  the  cord  occurs  sufficiently  often  to  make  its 
diagnosis  and  treatment  of  great  consequence  and  interest  to  the  surgeon. 
The  swelling  is  o^al  and  about  the  size  of  a  marble,  and  feels  very  hard;  it  is 
evidently  situated  in  the  cord,  the  normal  testicle  being  readily  felt  below, 
quite  free  from  the  cyst,  and  it  being  possible,  as  a  rule,  to  pass  the  fingers  above 
the  cyst,  between  it  and  the  abdominal  ring,  and  to  feel  the  cord  of  its  normal 
size.  If  the  C3'st  is  in  the  upper  part  of  the  cord,  it  can  be  pushed  into  the 
abdomen,  but  returns  as  soon  as  the  finger  is  removed — not  gradually,  as  a 
hernia  does,  but  suddenly  shooting  past  the  finger ;  when  reduced  it  may 
be  discovered  tucked  behind  the  abdominal  wall  by  keeping  a  finger  of  one 
hand  in  the  inguinal  canal  and  feeling  with  the  other  hand  on  the  surface  of 
the  abdomen. 

A  youth  presented  himself  at  King's  College  Hospital  with  a  swelling  the  size  of  a 
walnut,  just  above  the  right  testicle.  The  swelling  had  a  distinct  impulse  when  the 
boy  coughed,  disappeared  when  he  was  in  bed,  and  was  readily  reduced  into  the  abdo- 
men, but  could  not  be  felt  tucked  behind  the  abdominal  walls.  It  was,  however,  trans- 
lucent and  elastic,  being  too  tense  to  give  a  characteristic  sense  of  fluctuation ;  it  could  not 
be  diminished  in  size  by  pressure,  the  cord  could  be  felt  above,  and  the  testicle,  free 
below,  was  not  dragged  upon  when  the  swelling  was  reduced.  The  external  ring  was 
but  slightly  enlarged.  The  case  was  operated  on  by  dissection,  and  an  encysted  hydro- 
cele, connected  with  the  cord,  was  removed.  It  had  a  longish  pedicle,  which  so  loosely 
attached  it  to  the  cord  that  it  readily  passed  through  the  inguinal  canal  to  a  space  in 
the  fascia  transversalis  under  the  peritoneum,  where  it  rested  out  of  harm's  way  and 
beyond  thfe  reach  of  the  surgeon's  finger. 

A  young  lad  came  to  King's  College  Hospital  with  an  encysted  hydrocele  of  the 
right  cord.  Mr.  Wood  tapped  it  and  injected  some  diluted  tincture  of  iodine  ;  as,  how- 
ever, the  injection  failed  to  cure,  he  dissected  the  small  cyst  out  entire,  doing  the  opera- 
tion with  Listerian  precautions.  The  cyst  looked  like  a  small  transparent  bag  filled 
with  a  golden  fluid ;  its  neck  was  long  and  about  the  size  of  a  small  probe.  If  this 
cyst  had  any  communication  with  the  funicular  process,  which  is  doubtful,  it  must  have 
been  very  small. 

In  these  cases,  owing  to  a  mistaken  diagnosis,  the  patient  often  wears  a 
truss.  These  cysts  are  formed  in  unobliterated  portions  of  the  inguinal  pro- 
cess of  the  tunica  vaginalis,  and  contain  pale  or  straw-colored  serum  which  is 
destitute  of  spermatozoa,  unlike  that  from  cysts  found  in  relation  with  the 
epididymis.  M.  Giraldes  has  put  forward  the  hypothesis  that  encysted 
hydrocele  of  the  cord  may  be  due  to  the  dilatation  of  the  csecal  tubes  {corps 
innomine)  which  he  says  remain  after  the  disappearance  of  the  Wolfiian  body. 

Treatment. — These  cysts  often  subside,  or  remain  stationary  for  years. 
They  may  be  painted  with  the  tincture  of  iodine,  or  acupuncture  may  be 
practised.  If  these  methods  fail,  they  should  be  injected  with  iodine,  or 
incised  antiseptically  in  the  manner  already  described,  or  they  may  be  dis- 
sected out.  These  cysts  are  more  difficult  to  cure  than  hydroceles  generally 
are,  as  their  walls  do  not  inflame  and  adhere  as  readily  as  serous  membranes. 
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• 

Mr.  Syme'  narrates  the  following  instructive  case  of  hydrocele  of  the  cord  :  A  man, 
aged  24,  was  said  to  have  suffered  from  an  enlargement  of  both  testicles  for  two  years. 
The  swelling  on  the  left  side  was  due  to  an  enlargement  of  the  testicle,  while  that  on 
the  right  consisted  of  fluid  to  more  than  half  of  its  extent.  The  hydrocele  could  be 
diminished  by  pressure,  and  in  making  the  patient  take  the  horizontal  posture,  a  well- 
defined  oval  tumor,  obvious  to  sight  and  touch,  ascended  nearly  to  the  umbilicus. 
When  the  two  parts  of  the  swelling  were  compressed  alternately,  a  distinct  fluctuation 
was  perceived  between  them.  On  tapping  the  hydrocele,  twenty-eight  ounces  of  fluid 
were  drawn  off,  and  both  parts  of  the  cavity  were  emptied.  The  fluid  reaccumulated 
in  ten  days.  The  operation  was  repeated,  and  three  ounces  of  fluid  were  drawn  off,  when 
two  drachms  of  the  tincture  of  iodine  were  injected.  The  usual  swelling  and  other 
symptoms  of  excitement  followed  for  a  few  days ;  and,  after  they  subsided,  there  was 
no  return  of  the  fluid.  The  hydrocele  in  this  case  occupied  the  cord  and  not  the  tunica 
vaginalis  ;  since,  in  the  latter  situation,  the  fluid  would  have  surrounded  the  testicle, 
instead  of  lying,  as  it  did,  entirely  above  it ;  and  if  the  fluid  had  had  access  to  the 
cavity  of  the  peritoneum,  it  would  not  have  been  circumscribed  within  the  limits  of  a 
distinct  tumor. 

Congenital  hydrocele  of  the  spermatic  cord  is  of  rare  occurrence,  and  is 
due  to  a  patent  condition  of  the  funicular  process  of  the  tunica  vaginalis.  As 
a  matter  of  fact,  the  portion  which  corresponds  to  the  canal  of  !Nuck,  in  the 
female,  remains  open  above,  being  obliterated  below,  and  allows  fluid  to  pass 
backwards  and  forwards  from  the  general  cavity  of  the  peritoneum  into  the 
cyst.  The  following  case  well  illustrates  the  symptoms  and  treatment  of  the 
complaint : — 

A  post-office  boy,  aged  16,  presented  himself  with  a  swelling  about  the  size  of  a 
small  walnut ;  it  was  smooth,  transparent,  elastic  like  a  hydrocele,  freely  movable  under 
the  skin,  and  evidently  connected  with  the  cord,  which  was  distinctly  to  be  felt  both  above 
and  below  it.  There  was  a  vague  impulse  transmitted  to  it  on  coughing,  but  it  was  not 
the  distensile  impulse  due  to  a  hernia ;  the  swelling  became  gradually  less  on  pressure 
when  the  patient  was  lying  down,  and  reappeared,  but  slowly,  when  he  stood  up  ;  it 
became  less  after  a  night's  rest.  A  puncture  evacuated  rather  more  than  a  teaspoonful 
of  fluid,  which  was  clear  and  devoid  of  spermatozoa.  The  boy  had  been  told  that  he 
was  suffering  from  a  rupture,  and  that  he  was  to  wear  a  truss.  I  dissented  from  the 
diagnosis,  but  approved  of  the  treatment  recommended,  which  soon  effected  a  cure  without 
a  repetition  of  the  tapping.  On  first  seeing  the  patient  I  considered  the  case  to  be  one  of 
ordinary  encysted  hydrocele  of  the  cord  ;  but  my  suspicions  were  aroused  because  of  its 
reappearance  in  a  few  days  after  puncture,  when,  on  more  careful  examination,  I  found 
that  the  swelling  could  be  dispersed  into  the  abdomen  by  steady  pressure,  and  that  as  it 
disappeared  a  creaking  sensation  was  felt.  The  channel  of  communication  in  this  case 
was  doubtless  small,  probably  about  the  size  of  a  small  probe. 

Mr.  Furneaux  Jordan^  recommends  for  the  cure  of  congenital  hydrocele 
of  the  cord,  pressure  on  the  neck  of  the  sac  and  injection  of  iodine ;  in  cases 
of  cystic  hydrocele,  he  draws  oiF  Ijie  fluid  by  means  of  threads  and  then 
impregnates  their  ends  with  linimentum  iodi.  The  same  plan  is  also  useful 
in  the  treatment  of  the  small  cysts  with  thin  walls  which  collapse  when 
tapped,  and  which  are  in  consequence  diflacult  to  inject. 

General  Remarks  on  the  Diagnosis  of  Hydrocele. — In  the  diagnosis  between 
hydrocele  and  other  scrotal  swellings,  we  must  bear  in  mind  the  symptoms 
which  hav5  been  already  pointed  out  as  belonging  to  the  former.  In  hydrocele 
the  swelling  is  dull  on  percussion,  translucent,  tense,  smooth,  painless,  and 
covered  by  healthy  skin.  The.  testis  may  only  be  discoverable  by  firm  pres- 
sure, giving  rise  to  testicular  sensation.     The  spermatic  oord,  as  a  rule,  can 

•  Contributions  to  the  Pathology  and  Practice  of  Surgery,  p.  302.     1848. 
«  Lancet,  vol.  ii.  p.  537.     1877. 
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be  readily  felt  above,  and  is  free  from  pain  or  enlargement.  The  patient,  it 
observant,  states  that  the  swelling  commenced  at  the  bottom  of  the  scrotum, 
and,  forming  without  pain,  was  of  some  size  when  it  was  first  noticed.  In 
some  instances  the  testicle  is  to  be  distinctly  seen  and  felt  at  the  lower  part 
of  the  scrotal  swelling,  just  as  in  cases  of  hernia. 

A  hernia  may  appear  suddenly,  after  a  strain,  and,  commencing  above  in 
the  abdomen,  it  forces'  its  way  down  into  the  scrotum,  travelling  along  the 
spermatic  cord,  which  it  obscures.  When  first  noticed  it  is  small,  and  returns 
into  the  abdomen  at  night.  In  congenital  cases  it  fills  the  tunica  vaginalis 
and  obscures  the  testicle,  but  in  ordinary  non-congenital  cases  the  testicle  is 
readily  seen  and  felt  at  the  bottom  of  the  scrotum,  instead  of  being  obscurely 
felt  at  the  back  part  of  the  swelling,  as  in  a  ease  of  hydrocele.  The  hernial 
swelling,  if  it  contains  intestine,  is  resonant  on  percussion ;  it  is  not  trans- 
parent, and,  if  reducible,  returns  into  the  abdomen  with  a  gurgling  sound 
when  manipulated.  The  abdominal  rings  become  dilated,  and  readily  admit 
the  finger.  The  impulse  on  coughing,  which  is  so  characteristic  of  hernia, 
may  be  present  in  a  hydrocele  which  runs  up  the  cord  ;  it  is,  however,  less 
strong  and  distensile.  The  diagnosis  is  sometimes  difficult,  but  may  be  ren- 
dered clear  by  making  an  antiseptic  incision  or  puncture  into  the  swelling. 

A  malignant  tumor  of  the  testicle  may  resemble  a  hydrocele  when  the 
latter  has  very  thick  walls  and  its  fluid  is  dark-colored.  The  tumor  may  be 
soft  enough  to  give  a  sense  of  fluctuation,  and  there  may  be  associated  with 
it  some  fluid  in  the  tunica  vaginalis.  A  tumor  grows  continuously,  and  at 
times  rapidly,  occtipies  the  situation  of  the  testicle,  and,  if  recent,  may  be 
painless,  and  the  cord  free  from  tenderness  or  swelling.  The  cord  and  ingui- 
nal glands  eventually  become  enlarged.  A  solid  tumor  is  believed  by  most 
surgeons  to  feel  heavier  than  one  formed  of  water ;  but  M.  Ndlaton  strongly 
questions  this  belief.  As  a  rule,  the  surface  of  a  tumor  will  not  be  abso- 
lutely smooth,  but  will  be  irregular  here  and  there ;  besides,  testicular  sensa- 
tion is  lost.  A  large  hydrocele  will  probably  have  the  longer  history,  and  a 
puncture  will  solve  the  question  if  it  cannot  be  otherwise  decided. 

Complications  of  Hydrocele. — (1)  A  vaginal  hydrocele  is  often  associated  with 
an  encysted  hydrocele  of  the  testicle  in  the  neighborhood  of  the  epididymis. 
When  the  vaginal  or  larger  hydrocele  has  been  tapped,  a  cyst  which  fluc- 
tuates and  is  transparent  remains  behind ;  the  former  yields  a  yellow,  the 
latter  a  limpid  or  whitish  fluid  which  at  times  contains  spermatozoa.  When 
a  vaginal  hydrocele  has  been  tapped  and  injected  without  success,  search 
must  be  made  for  a  second  cyst  which  is  often  the  cause  of  the  vaginal  hy- 
drocele, the  size  of  which  has  masked  its  presence. 

(2)  A  vaginal  hydrocele  may  be  associated  with  an  encysted  hydrocele  of 
the  cord ;  the  former  is  below  the  latter,  and  often  separated  from  it  by  a 
well-marked  constriction.     The  fluctuation  in  the  two  cysts  is  distinct. 

(3)  A  vaginal  hydrocele,  when  accompanied  by  a  diffused  hydrocele  of  the 
cord,  would  present  a  swelling  of  the  tunica  vaginalis  below,  and  a  distended, 
thickened  condition  of  the  cord  which  would  prevent  the  ready  introduction 
of  the  finger  into  the  inguinal  canal.  Fluctuation  would  be  felt  independ- 
ently in  both  swellings,  and  acupuncture  or  the  introduction  of  Dr.  Southey's 
trocars  would  disperse  them.  . 

(4)  A  hernia  may  be  associated  with  a  vaginal  hydrocele ;  this  is  not  at 
all  an  uncommon  combination.  The  hernia,  which  is  not  transparent,  and 
which  has  an  impulse  on  coughing,  is  situated  at  the  upper  part  of  the  swell- 
ing, and  has  the  hydrocele  in  front  of  it ;  it  may  be  reduced,  and  the  hydro- 
cele may  then  be  treated  in  the  ordinary  way. 

(5)  A  hernia  may  push  its  way  down  through  an  encysted  hydrocele  of  the 
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cord.  The  testicle  would  be  felt  at  the  bottom  of  the  scrotum,  and,  if  an 
operation  for  strangulated  hernia  should  become  necessary,  the  hydrocele-sac 
would  be  cut  into,  a  quantity  of  fluid  discharged,  and  then  the  hernia  would 
be  sought  for  and  found,  still  covered  by  a  process  of  tunica  vaginalis.'  In 
the  following  case  an  encysted  hydrocele  of  the  cord  coexisted  with  an  irre- 
ducible omental  hernia : — 

A  young  man  presented  himself  with  an  elastic,  transparent  swelling  of  the  left  sper- 
matic cord,  with  no  obvious  impulse  on  coughing.  A  firm  swelling  could  be  felt  run- 
ning up  the  inguinal  canal.  An  incision  with  antiseptic  precautions  was  made  into 
the  hydrocele,  which  lay  in  front  of  the  inguinal  process  of  the  tunica  vaginalis,  this 
remaining  behind  and  still  occupying  the  inguinal  canal  instead  of  collapsing.  An 
incision  was  carefully  made  into  the  firm  swelling,  which  was  about  the  size  of  a  ring- 
finger;  the  wall  was  thick,  and  contained  a  large  mass  of  omentum,  very  tightly  packed 
in  the  inguinal  process  of  the  tunica  vaginalis.  The  omentum  was  ligatured  in  sections 
and  removed,  the  sides  of  the  hernial  sac  were  brought  together  with  catgut,  and  the 
sides  of  the  inguinal  canal  were  approximated  with  kangaroo  tendon  passed  through 
both  pillars  of  the  external  abdominal  ring. 

Hydrocele  of  the  hernial  sac  is  apt  to  result  after  the  radical  cure  of  a 
hernia  by  the  pressure  of  a  truss,  causing  adhesion  to  take  place  between  the 
sides  of  the  neck  of  the  sac,  or  between  the  latter  and  a  piece  of  on\entum. 
The  cord  would  be  obscured  by  the  presence  of  a  fluctuant  swelling  extend- 
ing up  the  inguinal  canal,  receiving  a  transmitted  impulse  when  the  patient 
coughed.  The  swelling  is  said  to  be  transparent,  but,  judging  from  the 
thickness  of  most  hernial  sacs,  this  symptom  would  not  often  assist  the 
surgeon;  the  contained  fluid  is  also  dark-colored.  The  early  history  of  the 
case — a  hernia  cured  by  a  truss  long  worn — would  be  of  great  use  if  it  could 
be  obtained. 

At  Guy's  Hospital,^  a  case  of  hydrocele  of  a  hernial  sac  which  simulated  ordinary 
vaginal  hydrocele,  was  treated  by  frequent  tapping.  An  operation  was  done,  and 
unfortunately  an  incarcerated  bowel  was  opened ;  this  was  followed  by  peritonitis  and 
death.  The  case  was  one  of  congenital  irreducible  hernia,  with  hydrocele  of  the  hernial 
sac.  The  bowel  was  so  changed  in  appearance  that  it  was  not  recognized.  There  was 
no  marked  change  in  the  muscular  coat,  but  the  serous  and  subserous  coats  were  greatly 
hypertrophied  and  hardened.     There  was  no  resonance  on  percussion. 

The  best  plan  of  treatment  is,  if  the  patient  be  of  a  suitable  age,  to  dissect 
out  with  antiseptic,  precautions  the  sac  of  the  hernia,  tie  its  neck  as  high  as 
possible,  and  bring  the  walls  of  the  inguinal  canal  together  with  thick  cat- 
gut ligatures. 

A  spurious  hydrocele  of  the  hernial  sac  ensues  when  a  large  quantity  of 
fluid  is  associated  with  a  hernia ;  a  case  of  the  kind  may  require  an  operation. 
The  bowel  and  fluid  may  be  returned  into  the  abdomen,  but  both  reappear 
when  the  finger  compressing  the  ring  is  removed.  The  case  may  be  one  of 
congenital  hernia.  The  operation  for  the  radical  cure  of  hernia  may  be  done 
if  the  case  be  considered  suitable. 

A  young  man,  who  had  been  in  the  habit  of  wearing  a  truss  for  a  hernia  which  was 
readily  reducible,  applied  for  assistance,  finding  one  day  that  he  could  not  reduce  his 
rupture.  He  presented  a  medium-sized  hernia  in  the  right  inguinal  region,  non-reduci- 
ble, very  tense,  wi.th  no  impulse  on  coughing,  but  with  a  sense  of  fluctuation  and  with 
■some  translucency.  The  diagnosis  was  an  omental  hernia  with  effusion  into  the  hernial 
sac,  and  absence  of  impulse  owing  to  excessive  tension.     Two  drachms  of  yellow  fluid 

'  Mr.  Rivington  (London  Hospital  Reports,  vol.  ii.  p.  371)  lias  reported  a  case  in  which  a  her- 
nial sac  containing  ileum  dipped  down  into  a  hydrocele  of  the  cord,  invaginating,  as  it  were, 
the  upper  wall  of  the  hydrocele. 

2  Med.  Times  and  Gaz.,  vol.  i.  p.  617.     1878. 
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were  drawn  off  with  a  very  fine  trocar  and  canula,  when  the  swelling,  although  it  still 
remained  irreducible,  became  less  tense  and  the  impulse  on  coughing  was  obvious.  The 
hernia  disappeared  into  the  abdomen  after  twenty-four  hours'  rest  in  bed,  and  the 
application  of  ice  to  the  swelling.  Had  the  hernia  remained  irreducible,  it  was  proposed 
to  open  the  sac  antiseptically,  remove  the  omentum  (tying  its  vessels),  tie  the  neck  of 
sac  high  up,  and  bring  the  sides  of  the  inguinal  canal  together  with  catgut  ligatures 
passed  through  its  pillars. 

HLffilMATOCELE. 

Ecematocele  is  present  when  blood  is  effused  into  the  cavity  of  the  tunica 
vaginalis,  or  into  a  cyst  connected  writh  the  cord  or  testicle,  and  may  be  acute 
or  chronic.  Non-traumatic  or  spontaneous  hcematocele  rarely  occurs,  and  is  so 
called  because  there  is  no  history  of  a  blow  and  no  outward  sign  of  extrava- 
sated  blood.  Sir  B.  Brodie^  considered  that  the  extravasation  of  blood  was 
in  these  cases  due  to  a  diseased  state  of  the  bloodvessels,  and  that  it  was  analo- 
gous to  the  extravasations  met  with  in  the  lower  extremities  when  their 
bloodvessels  are  unsound. 

Hematocele  of  the  tunica  vaginalis  may  be  simply  due  to  the  effusion 
of  blood  into  a  normal  tunica  vaginalis,  or  into  one  already  distended  by 
hydrocele  fluid.  In  the  great  majority  of  cases,  there  is  a  history  of  a  blow 
or  wound  of  the  part.  The  swelling  forms  very  rapidly,  is  painful,  and  as  a 
rule  is  associated  with  extravasation  of  blood  into  the  cellular  tissue  of  the 
scrotum,  which  is  itself  much  swollen  and  discolored.  Sometimes  the  en- 
largement is  continuous. 

In  a  case  of  hydrocele  of  the  tunica  vaginalis  tapped  the  first  time,  the  swelling  was 
transparent,  and  the  fluid  drawn  off  was  straw-colored  ;  on  the  second  occasion  the  swell- 
ing was  no  longer  transparent,  and,  on  tapping,  the  fluid  removed  was  tinged  with  blood, 
which  passed  through  the  canula,  mixed  with  the  hydrocele  fluid,  and  gave  no  more 
trouble.     The  man  had  received  a  blow  on  the  part  subsequent  to  the  first  operation. 

Sir  William  Fergusson^  relieved  a  hsematocele  by  slitting  open  the  swelling,  in  the 
case  of  a  gentleman  who  was  in  the  habit  of  performing  acupuncture  on  himself  for 
hydrocele,  and  who  left  a  needle  in  the  sac  by  misadventure. 

Sometimes  a  rent  is  found  in  the  tunica  vaginalis,  as  in  a  case  mentioned 
by  Sir  Astley  Cooper.  The  following  history  of  an  old-standing  hydrocele 
becoming  converted  into  a  hgematocele  by  rupture  of  the  thickened  tunica 
vaginalis  from  what  appears  to  be  but  a  slight  cause,  is  both  interesting  and 
instructive : — 

The  patient,  H.  E.,  aged  52,  an  intelligent  man,  made  the  following  statement.  He 
had  had  a  swelling  on  the  right  side  of  the  scrotum,  about  the  size  of  a  fowl's  egg,  and 
quite  painless,  for  the  last  two  years.  Three  days  since  he  had  been  wheeling  a  heavy 
truck  during  the  afternoon.  He  had  gone  to  bed  apparently  quite  well,  but  had  awoke 
in  the  middle  of  the  night  with  the  sensation  of  something  having  dropped  in  his  scro- 
tum ;  having  placed  his  hand  on  his  hydrocele,  he  had  found  that  it  was  increased  two- 
fold-; at  the  same  time  there  had  been  severe  pain,  which  had  continued  more  or  less 
ever  since.  The  right  side  of  the  scrotum,  swollen  to  the  size  of  a  cocoanut,  was  oedema- 
tous  and  reddened  in  front.  There  was' tenderness  on  pressure  at  the  upper  and  outer 
part  of  the  swelling,  which  was  very  heavy  and  elastic,  with  a  distinct  sense  of  fluctua- 
tion. The  testis,  however,  was  to  be  felt  below  and  behind  the  swelling,  apparently  of 
normal  size. 

This   being  evidently  a  case  of  hsematocele  supervening  on  an  ordinary  vaginal 

'  London  Med.  Gaz.,  vol.  xiii.  p.  380. 
2  Lond.  and  Edin.  Month.  Journ.  Med.  eel.,  July,  1843. 
VOL.  VI.— 37 
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hydrocele,  and  caused  by  the  exertion  of  straining  only,  without  any  other  injury,  I  laid 
the  swelling  freely  open,  using  Listerian  precautions,  turned  out  a  quantity  of  bloody 
fluid,  blood-clots,  and  newly  formed  lymph,  and  discovered  a  very  interesting  patholo- 
gical condition,  viz.,  a  rent  in  the  thickened  tunica  vaginalis,  which,  instead  of  being 
shiny  and  transparent-looking,  as  in  health,  was  opaque  like  ground  glass.     The  surface 

Fig.  1367. 


Spontaneous  hiematocele  from  ruptured  tunica  vaginalis ;  A,  coverings  of  testis  enormously  thickened ;  B,  rent 
in  tunica  vaginalis  (C),  wliich  was  thiclicened  and  opaque  lilce  ground  glass  ;  i>,  normal  testis  covered  by  opaque 
tunica  vaginalis. 


exposed  by  the  rent  of  the  membrane  was  reticulated,  as  is  well  shown  in  the  sketch 
(Fig.  1367)  which  was  drawn  by  Mr.  Crookshank,  who  assisted  me  at  the  operation. 
A  few  bleeding  vessels  in  the  cut  scrotum,  which  was  an  inch  thick,  were  tied  with  fine 
catgut;  the  edges  of  the  incision  were  brought  together;  and  a  large  India-rubber  drain- 
age tube  was  inserted,  and  was  brought  out  at  the  lowest  point.  The  man  soon  left 
the  hospital  convalescent. 

In  a  case  operated  on  by  Mr.  Henry  Smith,  at  King's  College  Hospital,  thehEemato- 
cele  followed  immediately  after  the  operation  of  tapping,  which  had  been  attended  with 
hemorrhage.  The  tissues  cut  through  to  evacuate  the  fluid  were  two  inches  thick.  In 
this  case  there  was  a  good  deal  of  inflammation  of  the  scrotum,  which  was  red,  painful, 
and  oedematous,  and,  if  left,  no  doubt  suppuration  of  the  hsematocele  would  have  taken 
place.     The  testicle  could  not  be  discovered,  although  it  was  carefully  sought  for. 

A  hsematocele  may  form  in  the  tunica  vaginalis  of  children  after  a  blow, 
or  from  the  wound  of  a  vessel.  If  not  evacuated,  the  blood  sets  up  irritation, 
causes  great  inflammatory  thickening  of  the  part,  and,  after  a  few  years, 
extreme  difficulty  of  diagnosis,  only  to  be  cleared  up  by  an  incision  which 
opens  into  a  cavity  and  evacuates  a  quantity  of  decolorized  coagula.  M. 
Gosselin  is  of  opinion  that,  owing  to  inflammation  of  the  tunica  vaginalis, 
which  may  be  subacute  and  slight,  false  membranes  form,  supplied  with 
bloodvessels  which  rupture  and  give  rise  to  a  hsematocele ;  the  exciting  cause 
may  be  an  orchitis,  or  a  slight  blow  or  squeeze..  According  to  Sir  James 
Paget,  it  may  sometimes  happen  that  lymph  in  the  tunica  vaginalis  becom- 
ing vascular,  and  being  submitted  to  even  siight  violence,  its  vessels  may 
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break  and  blood  be  poured  into  the  sac,  converting  a  hydrocele  into  a  hsema- 
tocele.^ 

Dr.  J.  Rochard  gives  the  particulars  of  a  case  of  hfematocele  of  the  tunica 
vaginalis  which  ascended  through  the  inguinal  canal  into  the  cavity  of  the 
abdomen : — 

The  scrotal  portion  of  the  tumor  was  oval,  and  reached  downwards  to  the  lower  third 
of  the  thigh;  it  communicated  by  a  cylindrical  prolongation,  in  the  course  of  the  ingui- 
nal  canal,  with  a  second  swelling  within  the  cavity  of  the  belly ;  this  reached  upwards 
to  the  navel,  stretched  to  the  right  across  the  middle  line,  and  lost  itself  at  the  bottom 
of  the  left  iliac  fossa.  The  patient,  aged  51,  had,  six  years  before,  had  gonorrhceal  epi- 
didymitis ;  he  also  had  an  inguinal  rupture  on  the  same  side.  The  hasmatocele  had 
begun  suddenly,  and  was  of  nine  months'  duration.  The  treatment  consisted  in  repeated 
tappings  and  injections  of  iodine.'' 

A  hsematocele  is  hard,  dense,  non-fluctuant;  the  scrotum  is  thickened,  and 

fives  a  doughy  feel ;  the  tunica  vaginalis  is  thickened  and  fibrous,  and  is 
lied  with  a  dark,  bloody  fluid,  portions  of  blood-clot,  and  layers  of  fibrin 

Fig.  1368. 


Old  hsematocele ;  tniiica  vaginalis  thiclcened,  and  Its  cavity  lined  with  fibrinous  coagula,  shreds  of  whicli 
project  inwards  ;  testis  flattened  and  bound  down  by  fibrinous  deposit. 

"which  are  thick  like  wash-leather.  The  liquid  contains  red  blood-corpuscles, 
fibrin,  and  blood-stained  and  swollen  endothelial  cells  containing  fatty  granu- 
lations ;  crystals  of  cholesterin  are  also  found  in  old  cases. 

These  cases,  if  chronic,  are  diflicult  to  diagnose,  if  the  history  relating  to 
an  injury  be  deficient.     There  will  generally,  in  recent  cases,  be  discolora^ 


Op.  cit.,  vol.  1.  p.  303. 
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tiou  of  the  parts ;  the  swelling  will  have  appeared  suddenly,  and  will  be 
excessive.  An  attempt  must  be  made  to  ascertain  the  situation  of  the  tes- 
ticle, by  making  firm  pressure  on  difi"erent  parts  of  the  swelling,  which  is 
generally  cedematous.  The  surgeon  must  if  possible  trace  down  the  cord  to 
the  testicle,  which  is  usually  a  little  below  the  middle,  at  the  back  part  of  the 
swelling.  Sir  B.  Brodie  reports  the  dissection  of  two  cases  of  hsematocele  in 
which  the  spermatic  cord  was  traced  to  the  back  of  the  swelling,  where  it 
became  adherent  to  the  surrounding  parts,  but  in  which  the  testicle  was  not 
to  be  found.  Mr.  Curling  says  that  complete  wasting  of  the  gland  is  rare,  and 
advises  that  great  care  be  taken  not  to  cut  into  it,  as  it  may,  when  inverted, 
be  situated  in  front  of  the  swelling.  Some  observers  believe  that  the  com- 
pression of  the  testicle  by  the  effusion  causes  it  to  waste,  and  to  fail  in  the 
secretion  of  spermatozoa.  The  effused  blood  may  remain  quiescent,  or  may 
cause  inflammation  and  suppuration.  In  hsematoceles  of  long  standing,  the 
sac  becomes  very  thick  and  even  calcareous. 

Treatment, — When  the  effusion  is  slight  and  there  are  no  signs  of  constitu- 
tional disturbance,  the  patient  should  rest  in  bed,  support  the  part  on  a  pillow, 
and  have  leeches,  cold  lotion,  or  an  ice-bag  applied.  The  blood  is  slowly 
absorbed.  If  however  the  extravasation  be  extensive  and  progressive,  with 
great  pain  and  tension  of  the  parts,  the  swelling  should  be  freely  laid  open  and 
the  wound  dressed  antiseptically.  In  cases  of  hydrocele  associated  with 
hsematocele,  the  fluid,  if  free  from  fibrin,  will  flow  through  a  canula,  and 
after  repeated  tappings  the  disease  will  be  cured.  If  rapid  swelling  come  on, 
attended  with  pain  and  fever,  it  will  be  necessary  to  lay  the  parts  freely  open, 
proceeding  cautiously  and  tying  every  bleeding  vessel.  AH  the  clots  and 
fibrin  should  be  turned  out  of  the  sac,  which  should  be  dressed  lightly  and  not 
stuffed  with  lint.  M.  Gosselin  advocates  the  removal  of  the  sac.  If  the 
patient  were  an  old  man,  it  would  be  a  safer  opei'ation  to  remove  the  whole 
of  the  tumor,  sac  and  testicle.  '  These  cases  should  be  treated  antiseptically. 

Encysted  Hematocele  op  Testicle. — "When  effusion  of  blood  takes  place 
into  a  cyst  situated  in  the  neighborhood  of  the  epididymis,  an  encysted 
hcematocele  of  the  testicle  ensues.  The  diagnosis  is  not  easy ;  the  testicle  is  felt 
below  the  cyst,  and  is  not  obscured  by  it.  There  is  generally  a  history  of  an 
injury  to  the  part,  or  of  the  presence  of  a  cyst,  but  this  has  often  been  sa 
small  that  it  has  escaped  the  patient's  notice.  There  will  be  a  swelling, 
opaque  and  fluctuating,  from  which  a  trocar  and  canula  will  evacuate  some 
blood-stained  fluid. 

HiEMATOCBLE  OF  THE  SPERMATIC  CORD  may  be  of  the  diffused  or  of  the  encysted 
variety. 

The  late  Mr.  Maunder'  reported  a  case  of  extravasation  of  blood  in  the  left 
spermatic  cord  which  had  come  on  during  copulation ;  there  was  a  good  deal 
of  eechymosis,  and  it  resembled  the  cases  described  as  diffused  hydrocele  of 
the  cord.  If  the  hemorrhage  be  not  progressive  it  will  be  absorbed  under 
the  use  of  stimulating  lotions,  but  if  the  bleeding  continue  an  incision  will 
be  necessary. 

Encysted  hematocele  of  the  spermatic  cord  is  caused  by  extravasation  of  blood 
into  a  cyst  of  the  spermatic  cord.  There  is  a  specimen  in  the  Museum  of  the 
Eoyal  College  of  Surgeons,  of  an  encysted  hsematocele  of  the  spermatic  cord, 
which  has  above  it  a  hernia,  and  below  it  a  vaginal  hydrocele.  It  but  very 
rarely  happens  that  an  encysted  hsematocele  of  the  cord  is  formed  by  an  extra- 
vasation of  blood  into  its  cellular  tissue  becoming  encysted.  The  swelling 
would  be  small  and  easily  dispersed  by  an  antiseptic  incision. 

1  Medical  Times  and  Gazette,  Oct.  1868,  p.  413. 
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The  following  is  a  short  account  of  Sir  William  Bowman's  remarkable  case 
of  hsematocele,  which  seems  to  have  formed  in  the  lower  region  of  the  cord 
and  upper  part  of  the  epididymis,  where  encysted  hydrocele  of  the  epi- 
didymis occurs : — 

A  farmer,  aged  60,  was  thrown  from  his  horse  and  received  a  blow  on  the  scrotum. 
A  tumor  appeared  which  occupied  the  left  inguinal  canal,  was  irreducible,  without 
impulse  or  symptoms  of  strangulation,  and  was  much  ecchymosed.  After  the  subsi- 
dence of  the  acute  symptoms,  a  chronic  swelling  about  the  size  of  an  egg  remained. 
The  inguinal  glands  never  became  enlarged.  The  tumor  remained  quiescent  for  six 
years,  and  then  rapidly  increased  after  exertion,  from  a  fresh  extravasation  of'blood. 
Fluctuation  was  so  evident  that  it  was  twice  punctured ;  the  last  operation  set  up  acute 
symptoms,  and  the  tumor  became  tympanitic  and  gave  a  splashing  sound  when  shaken. 
It  was  of  large  size,  reaching  to  the  patella,  oval  in  shape,  and  extremely  heavy.  Its 
neck  ran  up  into  the  inguinal  canal.  The  skin  was  dark-colored  and  covered  with  enor- 
mous veins  ;  the  mass  felt  solid,  with  here  and  there  a  doubtful  sense  of  fluctuation.  The 
•contents  of  the  haematocele  filled  two  large  washhand  basins.  The  walls,  which  were 
universally  adherent,  were  so  thick  that  they  did  not  collapse,  and  the  patient  was  too 
weak  to  allow  of  the  removal  of  the  whole  mass.  The  right  testicle  and  tunica  vagi- 
nalis, situated  at  the  lower  part  of  the  scrotum,  could  be  readily  felt,  and  were  free 
from  adhesions.^ 

Early  removal  is  indicated  in  these  cases,  as  they  show  a  tendency  to  in- 
crease, and  but  little  to  get  well  spontaneously. 

Intra-testicular  Hematocele. — MM.  Cornil  and  Ranvier,  with  M.  Cogne, 
liave  described  two  cases  of  haematocele  of  the  testicle  itself : — 

There  was  a  large,  old-standing  hematocele  in  the  tunica  vaginalis.  In  the  centre 
■of  the  testicle  they  discovered  an  old,  partly  decolorized  clot,  about  the  size  of  a  small 
apple,  which  was  traversed  by  thick-walled  bloodvessels.  Seminiferous  tubes  were 
implicated  in  the  clot  and  spread  out  on  its  surface.  The  substance  of  the  testicle  in 
the  immediate  vicinity  of  the  clot  showed  signs  of  inflammation,  and  exhibited  a  num- 
ber of  round  embryonic  cells. 

M.  Beraud^  suggests  that  the  bloodvessels  arranged  in  a  network  on  the 
testicular  surface  of  the  tunica  albuginea,  are  liable  when  injured  to  give  rise 
to  a  'parenchymatous  hmmatocele,  and  narrates  two  cases.  The  pain  is  very  severe 
at  the  time  of  the  accident,  and  persists  for  some  time  afterwards.  The 
testicle  remains  swollen  after  the  accompanying  vaginal  hsematocele  has  been 
•evacuated,  and  the  tunica  albuginea,  presenting  itself  at  the  incision,  even- 
tually gives  way  and  allows  seminal  tubules  mixed  with  blood  clot  to  pro- 
trude. An  incision  with  strict  antiseptic  precautions  should  be  made,  in  a 
case  of  this  kind,  if  absolute  rest,  repeated  punctures  with  a  hydrocele-trocar, 
and  the  usual  applications  to  procure  absorption  should  fail. 


Varicocele. 

Varicocele,  or  cirsocele,  is  the  term  applied  to  a  dilated  and  varicose  condi- 
tion of  the  spermatic  veins,  which  become  thickened,  elongated,  dilated,  and 
very  tortuous.  It  is  a  common  complaint,  usually  attacking  the  left  side. 
According  to  Sir  A.  Cooper,  it  hardly  deserves  the  title  of  a  disease,  and  in 
this  opinion  Sir  James  Paget  agrees,  as  most  cases  are  unattended  by  either 
pain  or  diminution  of  the  virile  powers.  In  some  instances,  however,  the  pain 
and  mental  worry  caused  by  the  swelling  are  excessive,  rendering  the  patient 

'  Medico-Chir.  Trans.,  vol.  xxxiii.  p.  233. 
2  Arch.  Gfo.  de  M6d.,  4e  s&-.,  t.  xxv.  p.  381. 
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unfit  for  work.     At  times  the  enlargement  of  the  veins  is  enormous,  as  they 
may  pass  below  the  testicle  and  reach  half  way  down  the  patient's  thigh. 

Anatomy  of  Varicocele. — Three  sets  of  veins  spring  from  the  testicle : 
one  from  the  rete  and  tubuli,  another  from  the  vascular  layer  of  the  tunica, 
albuginea,  and  a  third  from  the  lower  extremity  of  the  vas  deferens.  Two 
of  these  quit  the  back  of  the  testis  ;  one  at  its  anterior  and  upper  part,  and 
a  second  at  its  centre  ;  and  these,  after  passing  on  from  two  to  three  inches, 
become  united  into  one.  The  other  set  accompanies  the  vas  deferens,  and 
there  is  also  a  large  vein  just  above  the  testis,  which  crosses  to  join  the  three 
main  columns.  Mr.  Curling  analyzed  5639  cases  of  army  recruits  rejected 
for  varicocele,  and  found  that  344  sufi'ered  from  varicocele  on  the  right  side, 
4881  from  varicocele  on  the"  left  side,  and  414  from  double  varicocele. 

One  reason  commonly  given  for  the  prevalence  of  varicocele  on  the  left  side, 
is  that  the  left  vein,  from  its  long  course  from  the  testicle  to  open  into  the  left 
renal  vein,  has  a  heavy  column  of  blood  to  support,  and  that  it  enters  at  right 
angles  to  that  vein  and  to  its  current  of  blood.  Again,  the  left  testicle  is 
heavier,  and  hangs  lower  than  the  right.  Mr.  Curling  says  that  cases  of  vari- 
cocele are  often  associated  with  varicose  veins  of  the  lower  extremities,  or  else- 
where. In  the  cases  which  I  have  examined  I  have  very  rarely  found  the 
combination  mentioned,  and,  when  it  does  exist,  the  varicocele  is  very  large  •, 
it  is  to  be  noted,  too,  that  varicose  veins  of  the  extremities  are  found  in  the 
middle-aged  or  old,  whereas  varicocele  is  commonly  met  with  soon  after  the 
advent  of  puberty.  The  veins  on  both  sides  are  pressed  upon  at  the  inguinal 
canals  by  the  action  of  the  abdominal  muscles,  whenever  any  violent  muscular 
exertion  is  made,  or  when  the  patient  coughs  violently.  The  left  vein  is  also 
pressed  upon  by  a  loaded,  colon.  The  right  spermatic  vein  runs  a  shorter 
course  than  the  left,  as  it  opens  into  the  inferior  vena  cava,  entering  the  vessel 
in  the  direction  of  the  circulation. 

These  various  reasons  are  not  satisfactory.     Mr.  Pearce  Gould  holds  that  varicocele 
is  due,  not  to  the  yielding  of  the  veins  to  internal  pressure,  but  to  venous  hypertrophies  ;. 
that  the  developmental  stimulus  of  puberty  is  transferred  from  the  testicle  to  the  veins. 
The  American  Journal  of  Medical  Sciences,  for  July,  1856,  contains  an  interesting- 
communication  by  Dr.  J.  H.  Brinton,  of  Philadelphia,  demonstrating  the  existence 

of  a  valve  at  the  termination  of  the  right  sper- 
matic vein  in  the  inferior  vena  cava,  which  acts 
as  a  most  efficient  safeguard  against  varicocele  on 
the  right  side.  He  fully  explains  and  illustrates 
the  dissection  necessary  to  display  the  valve. 

It  is  just  possible  that  the  right  inguinal 
canal  is  more  capacious  than  the  left,  and  that 
the  right  spermatic  veins  are  less  pressed  upon  in 
consequence. 

Prunaire,  as  the  result  of  twelve  dissections, 
says  that  the  right  spermatic  vein  generally 
has  a  pair  of  valves  at  its  opening  into  the  vena 
cava ;  the  left  spermatic  vein  had  a  pair  of  valves 
at  its  opening  into  the  renal  vein  in  eight  of  the 
twelve  instances ;  in  the  other  four  the  valves 
were  wanting,  but  were  found  three  centimetres 
lower  down.  Another  pair  was  found  at  the 
internal  ring.  Several  existed  between  this 
point  and  the  testicle  on  each  side,  so  that  in 
the  course  of  the  vein  there  were  from  six  to 
eight  pairs  of  valves.^     Rivington^  verified  these 


Dissection  of  vena  cava,  and  of  emulgent  and 
spermatic  veins,  showing  right  spermatic  valve. 
(After  Brinton.) 


1  Th6se  de  Strasbourg,  1851  (quoted  by  Sistaoh). 
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observations,  and  noticed  that  when  no  valves  existed  either  at  the  orifice  or  a  little 
below  the  orifice  of  the  left  spermatic  vein,  valves  were  present  in  the  renal  vein  within 
half  an  inch  of  the  opening.  A  dissection  for  which  I  am  indebted  to  Mr.  Hugh 
Smith  fully  corroborates  the  above  statements.  Gray^  states  that  a  few  valves 
are  found  in  the  spermatic  veins,  and  one  also  at  their  point  of  junction  with  the 
renal  vein  or  inferior  vena  cava  in  both  sexes.  The  division  of  the  right  spermatic 
vein  into  several  branches  before  it  empties  itself  into  the  inferior  vena  cava,  has  also 
an  important  bearing  on  this  question.  This  division  and  the  presence  of  a  valve  are 
rendered  necessary  to  stem  the  unbroken  column  of  blood  in  the  inferior  vena  cava. 

Varicocele  is  most  prevalent  between  the  ages  of  fifteen  and  thirty-five, 
during  the  season  of  the  greatest  activity  of  the  sexual  organs,  when  they 
demand  for  the  exercise  of  their  function  a  free  supply  of  blood  ;  and  it  is 
said  that  the  aft'ection  may  result  from  excessive  venery  and  masturbation. 
Exertions  in  which  the  abdominal  muscles  are  called  violently  and  suddenly 
into  play,  predispose  to  the  disease,  which  is  increased  by  much  standing  and 
by  constipation.  Mr.  Maunder  reported  the  case  of  a  man  who  suffered  from 
hsematocele  of  the  cord  from  rupture  of  a  vessel  during  coition.  The  influ- 
ence of  varicocele  on  the  nutrition  and  function  of  the  gland  is  of  much  prac- 
tical interest,  and  most  surgeons  are  agreed  that  a  wasting  of  the  testicle  takes 
place,  and  that  it  becomes  softer  when  varicocele  is  present.  Sir  James  Paget, 
however,  doubts  the  production  of  these  injurious  effects.  Sir  A.  Cooper,  who 
considered  that  varicocele  hardly  deserved  the  name  of  a  "  disease,"  yet  met 
with  some  cases  which  he  thought  justified  the  performance  of  a  severe  opera- 
tion— excision  of  the  scrotal  tissues — for  their  relief.  Mr.  Key  actually  per- 
formed castration  at  the  request  of  a  patient  who  preferred  parting  with  his 
testicle  to  enduring  the  pain  caused  by  the  disease.  Sir  William  Fergusson 
cured  a  varicocele  for  a  patient  who  requested  him  to  remove  the  gland,  by 
thrusting  a  red-hot  awl  into  the  varicose  mass  of  veins.  Varicocele  is  a  very 
common  complaint,  but  usually  passes  unnoticed,  or  at  any  rate  untreated,  as 
it  commonly  gives  no  pain.  In  many  cases,  patients  complain  of  pain  and 
discomfort  only  on  the  day  succeeding  sexual  intercourse.  There  is  no  rela- 
tion between  the  size  of  the  tumor  and  the  amount  of  pain  experienced  by 
the  patient. 

M.  Gosselin  says  that,  in  the  case  of  a  man  whose  right  testicle  was  useless  owing 
to  obliteration  of  the  efferent  duct,  and  who  had  varicocele  of  the  left  spermatic  vein, 
no  spermatozoa  were  found  in  the  semen. 

Mr.  Curling  reports  the  case  of  a  man,  aged  29,  with  double  varicocele,  who  was 
moderately  robust,  and  in  whom  both  testicles  were  small  and  soft,  who  had  occasionally 
strong  sexual  feelings  and  emissions,  but  whose  semen  was  destitute  of  spermatozoa.  In 
another  case,  a  man  aged  38,  of  weak  sexual  powers,  had  the  right  spermatic  duct  blocked 
after  epididymitis  and  abscesses  on  the  right  side,  followed  by  softening  of  the  right  tes- 
ticle. He  had  a  varicocele  on  the  left  side,  and  on  this  side  the  testicle  was  soft  and 
flaccid.     The  fluid  emitted  in  intercourse  was  destitute  of  spermatozoa. 

Landouzy  records  a  case  of  varicocele  in  an  infant,  and  another  in  a  child  of  seven ; 
Bryant  several  cases  which  occurred  before  puberty,  and  one  in  a  boy  aged  seven ;  and 
Pearce  Gould  the  cases  of  a  boy  aged  four  and  of  one  aged  eleven. 

The  veins  enlarge  slowly  and  without  pain,  so  that  the  varicocele  is  of 
some  size  before  it  is  noticed.  Eventually  there  is  a  sense  of  weight  and 
uneasiness  in  the  testicle  and  cord  of  the  affected  side ;  the  dragging  pain 
extends  up  to  the  loins,  and  is  aggravated  by  standing  for  any  length  of 
time,  or  in  a  constrained  position,  and  by  violent  muscular  exertion.  On 
stripping  the  patient,  a  flaccid  condition  of  the  scrotum  is  noticed,  and  the 

'  Anatomy,  Descriptive  and  Surgical.     London,  1858. 
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testicle  hange  much  lower  than  it  ought  to  do,  the  veins  of  the  scrotum  being 
sometimes  enlarged  as  well.  In  well-marked  cases  the  veins  may  be  seen 
like  dilated  cords  occupying  the  region  of  the  cord,  and  in  bad  cases  they 
extend  below  the  testicle.  The  dilated  veins  form  a  pyramidal  tumor  {corpus 
pyramidale  vel  pampiniforme),  as  they  are  convoluted  below,  but  become  less 
tortuous  as  they  ascend  to  enter  the  inguinal  canal.  The  tumor  is  soft  and 
elastic  to  the  touch,  and  the  dilated  veins  are  readily  seen  and  felt ;  they  can 
be  rolled  under  the  skin,  and  from  their  feel  are  usually  compared  to  a  bag 
of  earth  worms. 

The  size  of  the  veins  varies,  diminishing  when  the  patient  lies  down  and 
dilating  when  he  stands  up ;  on  coughing,  the  dilatation  of  the  veins  gives 
rise  to  an  impulse,  but  to  a  gentle,  not  a  forcible  one  like  that  communicated 
by  a  hernia.  Some  varicoceles  remain  permanently  small  and  devoid  of  symp- 
toms, but  others  give  pain  and  may  increase  to  a  great  size.  The  presence 
of  a  varicocele,  which  may  be  of  trifling  importance,  often  gives  rise  to  much 
mental  worry,  and  to  an  apprehension  lest  its  possessor  may  become  impotent. 
These  fears  become  confirmed  and  exaggerated  if  the  patient  be  unfortunate 
enough  to  fall  into  the  hands  of  a  quack.  In  some  cases  the  pain  is  so  severe 
that  surgeons  of  note  have  been  induced  to  remove  the  organ ;  severe  pain  is 
more  likely  to  be  observed  in  young  than  in  aged  patients. 

A  middle-aged  man  suffered  acute  pain  for  some  days,  owing  to  the  recent  protrusion 
of  an  inguinal  hernia,, on  the  left  side,  on  which  a  varicocele  had  existed  for  some  time 
■without  causing  any  distress.  The  pain  was  not  relieved  until  a  well-fitting  truss  was 
applied. 

Diagnosis. — Varicocele  has  been  mistaken  for  hernia,  which  it  resembles  in 
the  following  particulars:  disappearance  on  lying  down,  increase  on  stand- 
ing, and  impulse  on  couglsing.  The  feeling  conveyed  to  the  fingers  by  the 
varicose  veins  is  very  characteristic,  as  -the  impulse  is  slight,  and  attended 
often  by  a  thrill  given  by  the  passing  blood.  The  pyramidal  shape  of  the 
swelling  is  characteristic,  and  most  resembles  a  hernia  which  contains  a 
piece  of  adherent  omentum. 

The  test  universally  employed  is  the  following :  Place  the  patient  on  a 
couch,  reduce  the  swelling,  make  firm  but  not  excessive  pressure  on  the  ex- 
ternal ring,  and  then  make  the  patient  stand  up,  still  maintaining  the  pres- 
sure ;  in  the  case  of  a  varicocele,  since  the  spermatic  artery  conveys  blood  to 
the  part  freely  past  the  finger,  the  veins  will  fill  out  to  their  full  size.  A 
hernia  would  be  effectually  retained  by  the  pressure  on  the  ring. 

A  congenital  hydrocele  disappears  slowly  on  pressure,  and  returns  slowly, 
is  transparent,  feels  fluctuant,  or  is  firm  on  pressure,  and  has  a  slight  impulse 
on  coughing. 

It  is  a  good  plan  in  cases  of  varicocele  and  in  other  afl^eetions  of  these  parts 
to  examine  the  spermatic  cords  and  testicle  with  both  hands  simultaneously. 
When  the  testicle  is  inverted  the  vas  deferens  runs  along  the  front  part  of  the 
cord. 

Treatment  of  Varicocele. — The  palliative  treatment  ordinarily  recom- 
mended is  support  for  the  scrotum  and  testicles  by  a  well-fitting  suspensory 
bandage,  the  avoidance  of  warmth,  which  relaxes  the  parts,  the  use  of  a  cold 
douche  to  the  genitals  night  and  morning,  and  the  application  of  lint  kept 
constantly  wetted  with  muriate-of-ammonium  lotion.  Aperients  are  to  be 
taken  regularly  to  remove  constipation,  and  tonics  to  improve  the  general 
health.     Excessive  venery  is  to  be  avoided. 

Mr.  Keitley  strongly  recommends  a  suspensory  bandage  devised  by  himself,  which 
consists  of  a  coarse  network  bag,  and  an  India-rubber  ring  which  presses  on  the  veins. 
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Morgan's  bandage,  which  is  much  in  favor,  is  applied  by  lacing  the  testicle  in  a  bag, 
which  is  then  suspended  by  a  strap  passing  from  its  base  to  a  band  buckled  around 
the  patient's  body.  The  upper  end,  the  smaller,  is  retained  in  situ  by  a  piece  of  thick 
leaden  wire  stitched  in  it. 

Mr.  "Wormald  supported  the  testicle  by  drawing  the  lax  skin  of  the  scrotum 
through  a  soft  silver  ring  covered  with  wash-leather,  which  was  then  made  to 
squeeze  the  tissues.  This  is  useful,  and  comfortable  to  the  patient,  as  the 
ring  is  cooler  than  a  suspensory  bandage,  and  does  not  press  on  the  bulb  of  the 
urethra. 

Mr.  Curling  advocates,  in  some  cases  which  are  thought  to  be  unsuitable 
for  operation,  the  use  of  a  Moc-main  lever  truss,  which  is  to  be  applied 
before  the  patient  gets  up  of  a  morning ;  the  pad  is  arranged  so  as  to  make 
gentle  pressure  on  the  veins  at  the  external  abdominal  ring.  This  method 
of  treatment  affords  relief  by  pressure  when  the  pain  is  neuralgic  and  the 
varicocele  not  excessive  in  size,  but  is  not  applicable  to  cases  of  great  dilata- 
tion and  thickening  of  the  veins.     The  improvement  is  necessarily  slow. 

Madical  Cure  of  varicocele,, — There  are  many  methods  in  vogue  for  the  rad- 
ical cure  of  varicocele.  That  by  compression  is  known  as  M.  Breschet's 
method  of  operating,  and  is  now  seldom  adopted. 

It  is  done  with  two  small  steel  forceps,  with  separated  branches,  which  form  segments 
of  circles  having  teeth  covered  with  linen,  and  which  are  brought  together  with  a  screw. 
The  distended  veins  are  separated  from  the  vas  deferens,  and  are  compressed,  together 
with  a  fold  of  scrotal  skin,  between  the  blades  of  the  forceps.  One  pair  of  forceps  is  to 
be  applied  at  the  upper  part  of  the  varicocele,  and  the  second  pair  about  an  inch  below 
the  first.  The  forceps  are  removed  in  twenty-four  hours,  when  a  hard,  dry  slough  will 
be  disclosed ;  this  will  come  away,  and  the  wound  will  soon  heal.  The  veins  are  filled 
with  coagulated  blood,  which  in  course  of  time  becomes  absorbed,  the  veins  remaining 
obliterated. 

Landouzy,  by  using  a  similar  instrument,  but  hollowed  out,  preserves  a  bridge  of  skin 
along  the  free  margin  of  the  scrotum,  between  the  eschars. 

M.  Maisonneuve  treats  varicocele  by  injecting  from  twenty  to  twenty-five 
drops  of  the  tincture  of  the  perchloride  of  iron  with  a  hypodermic  syringe. 
The  veins  are  carefully  compressed  on  their  proximal  side,  so  as  to  prevent 
any  of  the  fluid  from  being  carried  into  the  circulation.' 

The  operation  performed  by  the  old  surgeons  and  recommended  by  Celsus, 
was  to  expose  and  tie  the  veins.  Sir  A.  Cooper  discarded  the  operation  because 
it  was  dangerous,  being  often  attended  by  phl^itis  and  death.  Sir  B.  Brodie 
also  records  disastrous  consequences  following  this  operation.^ 

Operation  by  Occlusion  of  Veins. — M.  Da  vat,  as  an  outcome  of  his  experi- 
ments on  animals,  recommended  the  following  operation  :^— 

A  long  steel  harelip  pin  is  to  be  passed  between  the  vas  deferens  and  the  veins,  and  a 
soft  silk  thread  is  to  be  placed  in  figure-of-eight  fasliion  around  the  projecting  ends  of 
the  pin  in  front  of  the  skin  ;  the  ends  of  the  pin  are  then  to  be  removed  by  wire  nippers. 
The  silk  is  twisted  tight  enough  to  prevent  the  circulation  of  blood  through  the  veins  ; 
after  a  few  days  the  coats  of  the  latter  are  ulcerated  through,  and  adhere  together  ;  the 
blood  coagulates,  and  the  presence  of  the  pins  causes  inflammation,  which  produces  an 
effusion  of  lymph  at  the  part  operated  on,  and  a  firm  swelling,  matting  the  parts  to- 
gether.    When  the  pin  has  done  its  work,  it  is  withdrawn. 

Mr.  Henry  Lee  formerly  operated  on  varicocele  by  passing  several  pins  under  the 
veins,  about  an  inch  from  one  another,  and  applying  flgures-of-eight  of  soft,  thick  silk 
over  their  ends ;  this  was  the  earliest  improvement  on  Davat's  operation,  as  he  only 
passed  one  pin.     Mr.  Lee  at  first  divided  the  veins  subcutaneously  between  the  pins  on 

'  Medical  Times  and  Gazette,  vol.  i.  1878.  '  Lond.  Med.  Gaz.,  vol.  xiii.  p.  379. 

*  Archives  G^n.  de  Medecine,  2e  s^rie,  t.  xi.     1833. 
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the  third,  and  removed  them  on  the  fourth  day,  but  afterwards  divided  them  at  the  time 
of  the  operation.  He  now  recommends  the  following  procedure  :  the  veins  to  be  divided 
are  temporarily  isolated  by  acupressure ;  they  are  then  cut  through,  and  a  portion  of 
the  skin  removed.  The  cut  surfaces  are  touched  with  the  black-hot  iron  for  about  five 
seconds,  and  the  wound  is  then  sewed  up  with  carbolized  catgut. 

Sir  William  Fergusson  followed  Mr.  Lee's  first  plan  of  operating,  introducing  several 
needles,  and  twisting  soft,  thick,  silk  threads,  in  the  form  of  figures-of-eight,  around  them. 
Mr.  Henry  Smith  still  operates  in  the  same  way ;  but  to  prevent  undue  ulceration  of 
the  skin  by  "the  pressure  of  the  thick  silk  ligature,  twists  a  narrow  piece  of  lint  over 
the  pins  before  applying  the  figure-of-eight. 

Mr.  Curling  operates  in  much  the  same  manner,  by  passing  two  pins  between  the 
veins  and  the  vas  deferens,  about  three-quarters  of  an  inch  apart.  The  veins  are  then 
divided  subcutaneously  with  a  tenotomy  knife,  between  the  pins,  which  are  shortened 
with  wire  nippers.  Instead  of  allowing  the  thick  soft  silk  which  is  twisted  round  the 
pins  to  be  directly  in  contact  with  the  skin,  he  interposes  a  piece  of  card-board,  over 
which  the  silk  is  twisted,  and  so  obviates  cutaneous  ulceration.  A  pad  is  applied,  and 
the  patient  is  kept  in  bed ;  on  the  sixth  day  the  pins  are  removed.  A  hard  lump, 
caused  by  the  effusion  of  lymph,  is  felt  for  some  time,  but  eventually  becomes  absorbed. 
The  patient  may  leave  his  bed  in  ten  days.  The  most  common  accident  after  the 
operation  is  an  excess  of  inflammation,  and  the  formation  of  a  hydrocele.  Suppura- 
tion sometimes  takes  place,  and  Mr.  Lee  has  reported  a  case  of  hemorrhage. 

The  profession  is  indebted  to  M.  Ricord  for  introducing  the  method  of 
operating  on  varicocele  by  the  subcutaneous  ligattre : — 

Having  isolated  the  veins  from  the  vas  deferens,  which  is  behind,  he  passes  a  needle 
threaded  with  a  double  ligature  between  them,  and  withdraws  the  needle,  leaving  a  loop 
projecting  from  the  puncture,  and  a  double  thread  which  passes  between  the  vas 
deferens  and  the  veins ;  the  needle  is  then  again  entered,  armed  with  a  double  thread 
as  before,  at  the  point  of  exit  of  the  loop,  and,  passing  in  front  of  the  veins,  between 
them  and  the  skin,  is  brought  out  at  the  opening  through  which  the  ends  emerge. 
The  double  ends  are  then  passed  through  the  loops,  and  drawn  upon,  while  the  loops 
sink  into  the  tissues.     Traction  is  kept  up  by  means  of  a  horse-shoe  shaped  serre-nceud. 

Mr.  Tufnell  uses  wire  instead  of  thread  to  constrict  the  veins,  and,  to  obviate  the 
ditficulty  of  withdrawing  the  wire  passed  in  the  manner  recommended  by  M.  Ricord, 
fastens  other  wires  to  the  loops,  to  act  as  retractors.  Wii-e  is  less  absorbent  and  less 
irritating  than  thread,  but  is  less  readily  manipulated ;  it  is  also  less  easily  removed 
when  it  has  done  its  work,  and  it"  is  liable  to  break. 

Vidal  (de  Cassis)  devised  the  follovping  operation,  which  is  well  spoken  of 
by  Mr.  Eriehsen : — 

The  veins  to  be  obliterated  are  separated  from  the  vas  deferens,  and  an  iron  pin 
with  two  holes,  one  at  each  extremity,  is  then  passed  between  them;  next,  a  silver 
wire  is  passed  subcutaneously  by  means  of  a  needle  in  front  of  the  veins,  passing  through 
the  holes  made  by  the  pin  ;  the  ends  of  the  wire  are  to  be  passed  through  the  corres- 
ponding holes  in  the  pin,  by  twisting  which  on  its  axis  the  wire  is  wound  around  the 
pin,  and  made  to  compress  the  veins  between  itself  and  the  latter ;  the  wire  is  to  be 
tightened  daily,  until  it  has  completely  cut  through  the  veins,  which  is  accomplished  in 
a  week  or  ten  days ;  the  cure  is  aided  by  the  formation  of  plastic  material  which  helps 
to  obliterate  the  veins. 

Mr.  Eriehsen  has  dispensed  with  the  pin,  and  contents  himself  with  passing  a  wire 
subcutaneously  around  the  veins ;  the  loop  is  tightened  as  much  as  is  deemed  neces- 
sary by  twisting  the  wire,  which  cuts  through  the  veins,  and  causes  consolidation  of 
the  tissues  by  the  irritation  set  up. 

An  operation  which  requires  to  be  repeated,  as  it  were,  daily,  is  faulty  as 
a  surgical  proceeding,  and  is  dreaded  by  the  patient. 

The  late  Mr.  Partridge  used  to  pass  a  silk  ligature  around  the  veins  subcutaneously, 
with  an  ordinary  stout  suture-needle  ;   the  ends  were  then  passed  through  two  holes  in 
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two  plates  of  a  small  silver  instrument,  and  tied  tight ;  the  veins  were  divided  by 
screwing  the  two  plates  apart  by  turning  a  small  handle ;  this  proceeding  was  very 
successful,  but  the  screw  had  to  be  turned  daily,  and  caused  pain. 

Mr.  Messenger  Bradley  employs  that  form  of  acupressure  linown  in  the  Aberdeen 
School  as  the  method  of  retroclusion.  A  long  and  strong  harelip  pin  is  passed  between 
the  veins  and  the  scrotal  walls,  its  point  being  brought  close  beneath,  but  not  through 
the  scrotum;  it  is  then  made  to  retrace  its  course,  but  passing  now  behind  the  veins, 
until  it  emerges  near  the  puncture  through  which  it  entered.^  It  is  better  to  follow  Mr. 
Osborne's  example,  and  pass  the  pin  first  between  the  vas  deferens  and  veins. 

Mr.  Wood's  operation  is  done  by  passing  a  thin  iron  wire  subcutaneously  around  the 
veins.  The  ends  of  the  wire,  which  emerge  at  the  same  aperture,  are  passed  through  a 
large  eye  in  the  end  of  a  steel  rod  about  the  size  of  a  stout  knitting-needle,  which  lies  at 
right  angles  to  its  other  end,  an  elongated,  horseshoe-shaped  spring  of  steel.  The  free 
end  of  the  spring,  which  is  provided  with  a  projection,  is  then  approximated  to  the  rod,, 
and  the  ends  of  the  wire  are  securely  twisted  round  the  projection  ;  the  steel  spring  acts 
like  a  bow,  and  makes  constant  and  equable  traction  on  the  veins  until  they  are  cut 
through ;  the  wire  may  be  left  in  until  it  has  cut  its  way  out,  or  may  be  removed  when 
there  is  sufficient  consolidation  to  obliterate  the  vessels. 

To  obviate  the  pain  and  ulceration  caused  by  tbe  direct  pressure  of  the 
steel  rod,  I  have  devised  the  little  instrument  wJhich  is  here  figured : — 
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Instrument  for  treatment  of  varicocele. 

Having  shaved  the  part,  the  surgeon  passes  a  naevus  needle  with  a  large  eye  at  its  end, 
behind  the  veins,  which  are  drawn  forwards,  away  from  the  vas  deferens  ;  he  then  passes 
one  end  of  a  piece  of  carbolized  silk  through  the  eye  of  the  needle,  which  is  withdrawn, 
leaving  a  single  thread  behind  the  veins,  and  is  next  passed,  without  unthreading,  sub- 
cutaneously in  front  of  the  veins  ;  he  now  unthreads  the  needle,  and  passes  the  end  of  the 
thread  which  has  just  been  removed  around  the  free  thread  ;  the  latter  is  then  put 
through  the  eye  of  the  needle,  which  is  again  withdrawn,  and  the  thread  disengaged 
from  its  eye  ;  firm  traction  is  made  on  the  ends  of  the  ligature,  which  are  passed  through 
the  eyes  of  the  small  instrument,  one  thread  through  each  eye,  and  are  then  fastened  to 
the  projections  placed  for  that  purpose.  The  arms  come  together,  forming  a  St.  Andrew's 
Cross  by  meeting  at  a  central  joint  of  the  kind  technically  known  as  a  circular  joint. 
The  traction  is  made  by  means  of  an  India-rubber  band  twisted  around  the  distal  ends 
of  the  tractor ;  the  force,  which  is  regulated  by  the  number  of  turns  made  with  the 
elastic  band,  may  be  considerable,  and  is  unremitting  in  its  action. 

The  advantage  of  this  instrument  is  that  it  makes  traction  on  the  threads, 
and  pulls  away  from  the  veins  and  from  the  skin  and  tissues  beneath  ;  the 
openings  through  vi^hich  the  ligatures  pass-  are  small,  and  when  these  are 
removed  they  soon  heal.  There  is  no  rule,  in  cases  of  varicocele,  as  to  the 
time  that  the  ligature  should  be  left  around  the  veins,  as  this  depends  upon 
the  severity  of  the  constriction,  and  upon  the  amount  of  veins  and  tissue  in- 
cluded in  the  loop ;  in  some  cases  the  ligature  may  be  removed  on  the  fifth 
or  sixth  day. 

'  Practitioner,  London,  vol.  xx. 
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,  A  patient,  with  a  moderate-sized  varicocele,  had  a  double  wire  loop  passed  around 
the  veins  and  the  tractor  applied ;  a  good  deal  of  consolidation  took  place  about  the 
double  wire,  which  was  removed  on  the  ninth  day ;  the  patient  then  left  his  bedroom, 
and  was  able  to  go  out  of  doors  a  fortnight  after  the  operation.  The  extraction  of  the 
wires  in  this  case  was  troublesome,  and  caused  some  sharp  pain,  as  the  effusion  of  lymph 
was  abundant.  I  therefore  now  recommend  the  use  of  strong  carbolized  silk  in  pre- 
ference. 

The  veins  may  be  surrounded  by  a  double  wire  of  malleable  iron.  A 
stout  sewing  needle,  with  a  large  eye,  may  be  used,  and.  it  will  suffice  to 
place  the  return-wires,  which  are  to  pass  through  the  same  openings  in  the 
skin,  simply  between  and  not  around  the  double  wires  just  passed. 

The  advantages  of  a  subcutaneous  operation,  when  a  tractor  is  used,  are, 
that  the  traction  is  continuous  and,  after  an  hour  or  two,  painless,  as  no 
screwing  up,  which  is  very  painful  when  the  parts  are  inflamed,  is  required. 
No  hemorrhage  takes  place,  and  after  a  week  or  ten  days  the  veins  are 
divided  or  blocked.  The  ligatures,  whether  of  wire  or  of  silk,  are  readily 
removed  when  they  have  done  their  work,  and  leave  but  a  small  wound, 
which  soon  heals ;  the  consolidation  along  their  track,  which  is  advantageous, 
as  it  braces  up  the  parts  and  prevents  the  veins  from  again  dilating,  in 
course  of  time  disappears,  but  little  or  no  trace  of  an  operation  remaining. 
In  a  few  instances  it  has  happened  that,  owing  to  great  consolidation  in  its 
track,  the  wire  has  broken  and  remained  in  the  wound  ;  no  bad  consequences 
have  followed,  however,  as  the  parts  have  healed  soundly  over  the  wire.  It 
is  better  to  pass  the  needle  between  the  veins  and  the  vas  deferens  when  the 
patient  is  standing  up,  as  then  the  parts  are  more  obvious  to  the  touch,  and 
the  number  of  veins  diseased  can  be  more  accurately  estimated.  As  a  rule, 
an  anaesthetic  is  desirable. 

The  elastic  ligature  has  been  used  by  me  on  several  occasions,  and  may  be 
applied  in  the  following  manner : — 

Having  isolated  the  veins  to  be  surrounded,  I  pass  a  hydrocele  trocar  and  canula 

between  the  veins  and  the   vas  deferens,  withdraw  the 

Fig.  1371.  trocar,  and  pass  a  piece  of  India-rubber  cord  of  about  the 

same  size  through  the  canula,  which  I  then  withdraw, 

.  leaving  the  cord  in  place.     Ee-introducing  the  trocar  into 

■"      -*  ^^  the  canula,  I  next  pass  it  subcutaneously  in  front  of  the 

veins,   pass   the  elastic  cord  through  the  distal  end  of 

the  canula  (free  from  the  shoulder  or  stop-plate),  and 

\  ^  withdraw  the  latter,  and  finally  pass  the  two  ends,  which 

■"  emerge  at  the  same  hole  in  the  skin,  through  a  leaden 

loop,  which  is  pushed  well  home  by  means  of  a  pair  of 
Elastic  ligature  and  leaden  clamp     suitable  forceps,  and   clamped  on  the  elastic  cord  which 

lor  treatment  of  varicocele ;  B,  has       .  i      i  mi  •  i  ... 

cut  its  way  out.  's   Stretched  as   much  as  possible  without   breaking   it. 

This  operation  is  simple  and  very  effective,  as  the  loop 
cuts  through  the  veins  in  a  few  days,  leaving  an  ulcerated  place  the  size  of  the  leaden 
clamp. 

Galvanic  Cautery. — M.  Amussat,  having  first  carefully  isolated  the  mass  of 
veins  forming  the  varicocele,  from  the  vas  deferens,  surrounded  them  with  a 
loop  of  platinum  wire,  the  two  ends  of  which  were  brought  out  through  the 
«ame  opening  in  the  skin  and  placed  in  connection  with  a  Middeldorpf  s  appa- 
ratus. In  a  few  minutes  the  incandescent  wire  divided  the  vessels.  Cotton- 
wool was  applied  as  a  dressing;  the  patient  was  well  eighteen  days  after 
the  operation,  which  was  a  very  painful  one.' 

'  Gazette  des  Hfipitaux  ;  Bull.  G611.  de  ThSr.,  Juin,  1866. 
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The  galvanic  cautery  is  used  by  Mr.  Pearce  Gould,  of  the  Middlesex  Hospital,  for  the 
cure  of  varicocele.  In  all  his  cases  the  result  has  been  admirable.  The  patient  having 
been  ansesthetize'd  and  the  part  shaved,  Mr.  Gould  pinches  up  and  separates  the  veins 
from  the  vas  deferens,  passes  a  long,  narrow-bladed  knife,  with  the  side  of  its  blade 
turned  towards  the  veins,  through  the  scrotum  ;  a  platinum  wire  threaded  on  a  needle 
is  next  passed  along  the  track  made  by  the  knife,  and  afterwards  in  front  of  the  veins, 
emerging  at  the  point  of  its  entrance.  The  ends  of  the  wire  are  passed  through  the 
connecting  tubes  of  a  galvanic  ecraseur,  and  clamped.  Connection  is  made  with  the 
battery,  using  sufficient  cells  to  cause  a  faint  hissing  noise  ;  one  cell  of  Grove's  battery, 
or  at  most  two,  will  be  found  sufficient.  The  wire  is  then  drawn  upon  by  the  instrument, 
and  made  to  cut  its  way  slowly  through  the  veins ;  this  it  does  in  about  five  minutes. 
The  skin  about  the  point  of  exit  of  the  wire  is  prevented  from  becoming  mucli 
burnt  by  dropping  a  little  water  on  the  hot  wire  at  this  spot  during  the  first  part  of 
the  proceeding.  This  operation  is  attended  with  very  little  after-pain,  and,  when  the 
patient  is  convalescent,  a  small  hard  nodule  may  be  felt  where  the  veins  have  been  cut 
across.  The  patient  is  allowed  to  leave  his  bed  in  a  week,  by  which  time  the  wound 
has  quite  healed,  a  radical  cure  necessarily  resulting. 

The  simplest  form  of  subcutaneous  operation  is  when  a  ligature  is  passed 
round  the  varicose  veins  under  the  skin.  Since  the  introduction  of  antisep- 
tics, carbolized  catgut  has  been  used.  In  some  instances  the  veins  have  only 
been  ligatured  for  forty-eight  hours ;  in  others  the  ligature  has  been  passed 
through  holes  in  metal  plates,  and  tied  over  an  India-rubber  tube,  or  simply 
to  projections  from  the  plates. 

Mr.  Barker'  having  washed  the  parts  carefully  with  a  solution  of  carbolic  acid 
(1-20),  and  also  the  instruments  and  his  hands,  separates  the  varicose  veins  from  the 
vas  deferens,  and,  having  notched  the  scrotum  by  passing  a  narrow  knife  behind 
the  veins  with  the  flat  of  its  blade  towards  them,  carries  a  needle  armed  with  a  double 
silk  ligature,  which  has  been  soaked  in  the  solution  for  one  hour,  first  behind  and  then 
in  front  of  the  veins.  Two  loops  of  silk  leave  the  scrotum  at  the  same  hole ;  the  ends 
are  tied  tightly  about  one-eighth  of  an  inch  apart,  cut  short,  and  allowed  to  drop  into 
the  scrotum.  The  part  is  dressed  with  salicylated  wool.  The  swelling  and  after-pain 
are  slight,  and  there  is  no  suppuration,  the  wounds  healing  readily.  The  patients  are 
in  hospital  for  ten  days  or  a  fortnight.  In  one  case,  seen  a  year  after  the  operation, 
the  ligatures,  which  gave  no  pain,  could  be  felt  as  hard  knots  deep  in  the  scrotal  tissues, 
which  were  normal. 

Excision  of  Veins. — ^In  order  to  etfect  a  radical  cure  of  the  varicocele,  and 
at  the  same  time  to  avoid  all  risks  of  pyaemia,  some  surgeons  have  of  late 
exposed  and  removed  a  portion  of  the  varicose  veins,  operating  v?ith  anti- 
septic precautions. 

The  part  having  been  shaved  and  well  disinfected  by  washing  with  carbolic  acid 
lotion  (1-20),  an  incision  about  two  inches  long  is  made  over  the  prominent  veins,  mid- 
way between,  the  external  abdominal  ring  and  the  testicle.  Having  isolated  the  veins 
which  it  is  intended  to  remove,  the  surgeon  passes  with  an  aneurism  needle  a  double 
fine  catgut  ligature  under  them,  and,  having  tied  the  veins  in  two  places,  removes  the 
portion  intervening  between  the  ligatures,  cuts  the  catgut  off  short,  provides  for  the 
drainage,  and  having  stitched  the  edges  of  the  wound  together,  applies  antiseptic  dress- 
ings in  the  same  manner  as  recommended  after  the  antiseptic  incision  for  the  radical 
cure  of  hydrocele.  The  wound  may  be  expected  to  heal  in  a  few  days,  and  after  con- 
finement to  bed  for  a  fortnight  or  so,  the  patient  may  be  allowed  to  get  up,  wearing  a 
suspensory  bandage.  In  this  operation,  as  in  others  on  the  veins,  some  induration  lasts 
for  several  weeks,  but  will  gradually  become  absorbed. 

Mr.  Howse^  speaks  in  high  terms  of  this  method  of  operating,  and  narrates 
five  cases  thus  treated  with  success.     Mr.  Jacobson'  strongly  recommends  the 

'  Lancet,  1882.  »  Guy's  Hospital  Reports,  1877. 

'  Holmes's  System  of  Surgery,  3d  ed.,  vol.  iii.  p.  571. 
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operation,  and  gives  the  details  of  three  cases.     The  first  two  were  very  satis- 
factory, but  the  third  case  unfortunately  went  wrong : — 

The  patient,  a  lad,  had  a  double  varicocele,  that  on  the  left  side  being  of  enormous 
size,  the  left  half  of  the  scrotum  hanging  three  inches  below  that  of  the  right  side,  and 
tlie  dilated  veins  extending  up  to  the  external  abdominal  ring.  Strict  antiseptic  pre- 
cautions being  adopted,  the  varicose  veins  were  exposed  and  removed  between  double 
ligatures.  Owing  to  the  large  size  of  the  varicocele,  three  bundles  of  veins  were  removed, 
and  even  then  a  large  number  appeared  to  have  been  left,  the  tumor  being  about  a 
quarter  of  its  former  size.  Throughout  the  operation  the  vas  deferens  and  the  imme- 
diately surrounding  tissues  were  held  apart  by  a  reliable  assistant,  and  were  not  en- 
croached upon.  On  the  eighth  day  it  became  apparent  that  too  many  veins  had  been  tied, 
as  the  lower  half  of  the  testis  presented  itself  at  the  lower  part  of  the  wound,  evidently  in 
a  state  of  gangrene ;  this  was  eventually  removed,  and  the  dressings  were  never  foul ; 
the  temperature  was  rarely  above  99°  F.,and  no  constitutional  disturbance  was  present 
from  first  to  last.  This  operation  was  carried  out  precisely  as  in  the  other  two  cases 
which  had  given  excellent  results ;  the  vas  deferens  and  the  spermatic  artery  (which 
runs  in  its  immediate  vicinity)  were  certainly  not  interfered  with.  The  testicle  itself 
and  the  tunica  vaginalis  were  not  touched.  .  Nor,  as  above  stated,  did  it  appear  at  the 
close  of  the  operation  that  too  many  veins  had  been  removed  ;  such,  however,  must  have 
been  the  case. 

Surgeons  are  much  indebted  to  Mr.  Jacobson  for  his  candid  and  lucid  account 
of  this  case.  I  have  not  myself  performed  this  operation,  preferring  the  sub- 
cutaneous method,  but  from  what  I  have  seen  of  it  in  the  practice  of  others, 
I  consider  that  it  is  a  more  diiBcult  and  uncertain  operation  than  that  of  sub- 
cutaneous ligature.  It  is  hard  to  determine,  as  this  case  shows,  the  exact 
number  of  veins  to  be  destroyed,  as  they  are  at  the  time  collapsed.  It  is  doubt- 
less true  that,  as  a  rule,  the  spermatic  artery  runs  with  the  vas  deferens,  and 
is  removed  from  danger,  yet  if  inversion  of  the  testicle  were  present,  or  if  the 
packet. of  vessels  were  twisted  round  and  the  neighboring  parts  disturbed,  it 
might  run  a  risk  of  being  cut.  In  one  case  operated  on  by  a  skilful  sur- 
geon, hemorrhage  occurred  a  few  hours  afterwards  ;  much  blood  was  extrava- 
sated  into  the  cellular  tissue,  and  the  cure  was  delayed  in  consequence.  After 
other  methods  accidents  are  rare,  and  the  cure  is  complete  and  lasting.  There 
would  be  less  danger  of  removing  too  many  veins  if  the  surgeon  were  to  iso- 
late those  selected  for  removal  by  passing  a  harelip  pin  or  a  short  silver  wire 
under  them  before  proceeding  to  operate. 

Excision  of  Scrotum. — Sir  A.  Cooper  was  in  the  habit  of  treating  cases  of 
varicocele  by  removing  a  portion  of  the  scrotal  skin  from  the  affected  side. 
An  effort  was  made,  by  making  a  clean  cut  and  bringing  the  margins  of  the 
■^A'ound  accuratel}^  together,  to  obtain  union  by  first  intention.  He  reported 
some  cases  as  having  turned  out  favorably  at  the  time  ;  but  several  of  them, 
when  seen  after  the  lapse  of  years  by  other  surgeons,  had  relapsed.  When 
we  consider  the  repair  that  takes  place  after  extensive  sloughing  of  the  scro- 
tum, and  the  elasticity  of  its  tissues,  we  cannot  be  surprised  at  the  recurrence. 
The  operation  is  uncertain,  as  primary  union  is  of  consequence,  and  does  not 
always  take  place ;  and  if  suppuration  follows,  then  pyaemia  and  other  acci- 
dents are  liable  to  occur. 

The  operation  may  now  be  performed  antiseptically,  suppuration  prevented,  and  the 
chances  of  primary  union  rendered  more  certain.  The  requisite  amount  of  skin  is  to 
be  pinched  up  on  the  right  or  left  side  of  the  median  raphe  of  the  scrotum,  as  the  case 
may  be,  and  placed  between  the  blades  of  a  suitable  clamp ;  all  tissue  in  front  of  the 
clamp  is  then  removed,  bleeding  points  are  carefully  twisted  or  tied  with  fine  carbolized 
catgut,  and  the  margins  of  the  wound  are  accurately  brought  together  with  numerous 
silver-wire  sutures.  The  wound  is  then  closed  with  a  suitable  antiseptic  dressing,  and 
the  part  carefully  supported. 
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The  most  common  reason  for  operating  for  varicocele,  is  to  relieve  the  patient 
of  a  complaint,  v^hich,  although  of  no  great  importance,  is  attended  with  a  good 
deal  of  neuralgic  pain,  and  which  distracts  his  attention  and  causes  more 
mental  worry  than  its  presence  warrants.  The  case  is  often  associated  with 
spermatorrhoea,  and  the  patient  is  distressed  by  the  fear  that  he  will  become 
impotent.  The  disease  is  attended  with  softening  of  the  testicle  in  some  cases. 
A  dislike  to  wear  a  truss  or  a  suspensory  bandage,  which  men  find  irksome, 
is  an  inducement  to  some  to  undergo  an  operation  not  in  itself  formidable, 
attended  by  little  pain,  and  usually  free  from  danger.  As  in  operations  on 
the  veins  of  the  legs,  the  radical  treatment  of  varicocele  may  be  practised  in 
order  to  enable  a  man  to  enter  the  public  service,  or  to  follow  some  particular 
calling. 

Anomalies  of  the  Testicle. 

Anomalies  in  I^umber  of  Testicles. — Cases  have  been  reported  in  which 
persons  have  been  said  to  have  supernumerary  testicles,  but  they  have  not 
been  verified  by  post-mortem  examination,  and  the  swellings  have  probably 
been  due  to  the  presence  of  hydroceles  or  tumors  of  various  kinds. 

In  the  Museum  of  St.  Thomas's  Hospital  is  preserved  a  supposed  "  third  testicle" 
which  was  removed  from  the  body  of  a  physician ;  it  is  not  a  testicle,  but  a  fibrous  tumor. 
On  post-mortem  examination  of  a  case,  Blasius  states  that  he  found  two  testicles  on 
the  right  side,  which  resembled  in  all  respects  the  left  testicle.  An  artery  coming  from 
the  aorta  went  to  each  of  them,  and  each  had  a  vein  which  went  to  the  vena  cava.' 

In  some  cases  one  or  both  testicles  are  absent  from  the  scrotum ;  this  may 
be  due  to  the  retention  of  the  organ  or  organs  in  the  abdominal  cavity  (cryp- 
torchidism) or  to  their  atrophy  or  congenital  absence  (anorchidism).  In  some 
cases  the  gland  is  absent,  in  others  the  gland  and  the  epididymis,  and  in  some 
there  is  no  trace  of  the  organ  or  of  its  vas  deferens  or  vesicula  seminalis. 

Dr.  Fislier,  of  Boston,  has  narrated'  the  ca3e  of  a  man  who  had  no  testicles,  and 
whose  cerebellum  was  abnormally  small.  Mr.  Curling  says  that,  in  a  case  communi- 
cated to  him  by  Mr.  Page,  of  Carlisle,  the  sole  testicle  possessed  by  the  man  was  hyper- 
trophied. 

A  case  is  recorded  by  Geoffroy  St.  Hilaire  in  which  the  scrotum  was  bifid  and  empty; 
and  the  two  suprarenal  capsules,  as  well  as  the  two  kidneys  and  the  two  testicles,  were 
joined  together  upon  the  middle  line  (synorchidism).  The  spermatic  vessels,  vesiculae 
seminales,  and  vasa  deferentia  were  normally  situated.  The  child  was  registered  as  a 
female,  and  lived  to  be  eighteen  months  old.' 

The  vas  deferens  may  fail  in  becoming  united  to  the  testicle  in  some  in- 
stances ;  in  others  it  fails  to  communicate  with  the  vesicula  seminalis,  or, 
communicating  with  the  vesicula  seminalis,  does  not  enter  the  urethra; 
sometimes  it  is  unattached  at  both  ends.  Sir  James  Paget*  explains  the  fact 
that  the  testicle  may  be  normal  and  the  vas  deferens  abnormal,  and  the  con- 
verse of  this  condition,  by  reference  to  the  development  of  the  parts.  The 
testicle  is  developed  independently  of  the  apparatus  which  serves  as  the  duct 
of  the  gland,  and  it  is  owing  to  this  independent  development  that  the  testicle 
does  not  atrophy  when  its  duct  is  defective,  owing  to  disease,  injury,  or  con- 
genital malformation. 

In  1823  Sir  A.  Cooper*  divided  the  vas  deferens  on  one  side,  and  the  spermatic 
artery  and  vein  upon  the  other,  in  a  dog.     The  testis,  upon  that  side  on  which  the  artery 

'  Obs.  Med.  Anat.  *  American  Journal  of  the  Medical  Sciences,  0.  S.,  voL  xxiii.  p.  352. 

'  Hist,  des  Anomal.  de  I'Organisme,  t.  i.  p.  542. 
*  London  Medical  Gazette,  vol',  xxviii.  p.  818. 
'  Hunterian  Museum,  Specimen  2455. 
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and  vein  had  been  divided,  sloughed  away.  The  testis  on  the  side  upon  which  the  duct 
was  divided  became  somewhat  larger  than  natural.  The  dog  was  kept  for  six  years, 
during  which  time  he  was  twice  seen  "  in  coitu,"  but  the  female  did  not  produce.  When 
he  was  killed,  the  vas  deferens  below  its  division  was  found  to  be  extensively  enlarged, 
full  of  semen,  and  entirely  stopped,  with  some  separation  of  its  extremities  ;  but  it  was 
open  from  the  place  of  division  to  the  urethra. 

When  the  vasa  deferentia  are  divided,  the  animal  develops  sexual  characteristics,  but 
is  sterile. 

Imperfect  Transition  op  the  Testicle. — The  testicle  may  be  detained 
within  the  abdomen,  in  the  inguinal  canal,  or  just  without  the  external  ring 
in  the  groin ;  it  is  sometimes  found  also  in  the  cruro-scrotal  fold,  the  crural 
region,  or  in  the  perineum. 

Mr.  Curling  believes  that  if  the  evolution  of  the  testicle  does  not  take 
place  within  twelve  months  after  birth,  it  is  rarely  fully  and  perfectly  com- 
pleted afterwards,  without  being  accompanied  by  rupture.  In  some  cases 
the  testicles  do  not  reach  the  scrotum  for  a  day  or  two  after  birth,  and  Hunter 
thought  that  this  might  occur  as  late  as  the  tenth  year ;  some  think  that  it 
may  be  even  as  late  as  the  twenty -fifth  or  thirty-fifth  year. 

The  testicles  are  situated  during  the  foetal  state  within  the  abdomen,  just 
below  the  kidneys,  and  begin  their  journey  to  their  ultimate  destination,  the 
scrotum,  about  the  fifth  or  sixth  month,  reaching  the  inguinal  canal,  which 
they  traverse  during  the  eighth  month,  about  the  seventh,  and  finally  reach- 
ing the  scrotum  at  the  ninth  month  or  after  birth.  A  pouch  of  peritoneum, 
incomplete  behind,  where  it  admits  the  vessels,  nerves,  etc.,  to  the  testicle, 
descends  with  the  gland  and  forms  its  tunica  vaginalis,  the  communication 
of  which  with  the  general  cavity  of  the  peritoneum  by  the  funicular  process, 
which  is  analogous  to  the  canal  of  Nuck  in  the  female,  becomes  obliterated 
soon  after  birth,  or,  remaining  pervious,  permits  the  formation  of  a  con- 
genital hernia  or  congenital  hydrocele.  In  some  animals  the  canal  remains 
open  in  the  normal  condition  ;  it  is,  however,  obliterated  in  the  chimpanzee 
and  the  gorilla.  Mr.  Curling  uses  the  word  "  transition"  instead  of  "  descent" 
of  the  testicle,  as  describing  more  accurately  the  process.  The  gubernaculum, 
which  regulates  the  descent  of  the  testicle,  passes  up  behind  the  peritoneum 
in  front  of  the  psoas  muscle,  and  is  attached  to  the  lower  end  of  the  testicle 
and  of  the  epididymis  and  vas  deferens.  It  then  descends  through  the  in- 
guinal canal,  and,  dividing  into  three  parts,  is  attached  as  follows:  the  external 
portion  is  attached  to  Poupart's  ligament  in  the  inguinal  canal ;  the  middle 
escapes  at  the  external  abdominal  ring  and  is  attached  at  the  bottom  of  the 
scrotum,  forming  the  mesorchium ;  the  internal  takes  a  direction  inwards, 
and  is  attached  to  the  os  pubis  and  sheath  of  the  rectus  abdominis  muscle.' 

Causes  of  Detention  of  the  Testicle. — Testicles  fail  to  reach  the  scrotum  in 
consequence  of  faulty  contraction  of  the  gubernaculum,  which  is  paralyzed,  or, 
as  in  a  testicle  in  King's  College  Museum,  removed  by  Mr.  Wood  to  facilitate 
an  operation  for  the  radical  cure  of  hernia,  from  peritoneal  adhesions : — 

The  gubernaculum  had  failed  to  become  attached  to  the  lower  part  of  the  testicle, 
which  was  quite  free  and  moved  freely  in  the  inguinal  canal.     The  veins  of  the  cord, 

'  Dr.  Bramann  says  that  the  first  descent  of  the  testicle  is  caused,  and  that  the  second  and  per- 
manent descent  is  assisted,  by  pressure  from  the  rapid  development  of  the  viscera  behind  it.  He 
does  not  believe  that  the  gubernaculum  draws  the  testicle  into  the  scrotum — first,  because  it 
is  not  inserted  into  that  sac  ;  and  secondly,  because  its  true  contraction  begins  after  the  second 
descent  has  distinctly  commenced  and  advanced.  It  is  more  probably  the  contraction  of  a  layer 
of  cellular  tissue  lying  on  the  inner  aspect  of  the  gubernaculum,  and  distinctly  connected  with 
the  tissues  of  the  scrotum,  that  is  the  essential  cause  of  the  descent  of  the  testicle.  A  fold  of 
peritoneum  forces  itself  downwards  into  the  scrotum,  and,  preceding  the  testicle  in  its  descent, 
pushes  the  well-known  coverings  of  the  adult  testis  before  it.  (Archiv  fiir  Anatomie  und  Phys- 
lologie,  1884;  British  Medical  Journal,  vol.  ii.  p.  1288.     1884.) 
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•which  form  the  plexus  pampiniformis,  were  seen  lying  comparatively  loosely  attached  to 
the  gland  and  to  the  surrounding  parts.  Owing  to  peritonitis,  the  testicle  had  become 
matted  to  the  walls,  or  to  the  contents  of  the  abdomen. 

Mr.  John  Wood  reports  the  case  of  a  man,  aged  fifty,  whose  left  testicle  was  detained 
in  the  abdomen  by  adhesiO|ns  between  its  globus  major  and  the  mesenteric  border  of 
the  sigmoid  flexure  of  the  colon,  due  to  mesenteric  disease  in  early  life. 

At  times,  the  inguinal  ring  is  too  small  to  permit  the  passage  of  the  testi- 
cle, whence  its  frequent  detention  in  the  inguinal  canal.  In  a  case  under  my 
care,  the  testicle  just  passes  the  external  abdominal  ring,  and  can  be  pressed 
back  through  the  ring  into  the  canal  at  pleasure.'  This  mtxy  not  have  been 
the  original  condition  of  things,  but  may  have  been  due  to  dilatation  of  the 
ring  by  the  growth  of  the  testicle,  and  to  a  slight  tendency  to  protrusion  of 
the  bowel,  a  not  uncommon  complication. 

A  large  epididymis  has  in  some  instances  caused  a  retention  of  the  testicle 
in  the  inguinal  canal.  The  gland  is  as  a  rule  small,  being  undeveloped. 
In  some  cases  the  cord  is  twisted,  but  amply  long  enough  to  allow  the  tes- 
ticle to  pass  into  the  scrotum;  in  others  it  is  undoubtedly  shorter  than  it 
ought  to  be,  and  helps  to  detain  the  organ  in  the  inguinal  canal.  In  several 
cases  I  have  noted  numerous  well-formed  bands  of  fibrous  tissue  passing  from 
the  pillars  of  the  external  abdominal  ring  to  the  testicle. 

The  left  testicle  is  more  often  retained  than  the  right ;  the  tendency  to 
this  complaint  may  be  hereditary,  and  in  an  example  which  has  come  under 
my  observation,  both  father  and  son  had  one  testicle  retained  in  the  inguinal 
canal ;  both  had  large  families.  Men  suffering  from  retention  of  the  testis 
on  one  side  only,  are,  as  a  rule,  free  from  other  malformations,  but  when  the 
defect  is  bilateral,  it  is  apt  to  be  associated  with  imperfect  development  of 
the  penis  and  other  parts. 

We  have  now  to  consider  the  value  of  a  retained  testicle  or  testicles  as 
organs  of  reproduction.  Hunter  held  that  when  both  glands  were  within  the 
abdomen  they  were  usually  small  and  health}^,  though  imperfectly  developed 
and  useless  as  reproductive  organs  ;  but  that  some  cases  seemed  to  be  excep- 
tions to  the  rule.  In  some  cases  the  individual  is  feminine,  in  others  mascu- 
line, in  appearance.  Recent  investigations  with  the  microscope  show  that 
the  semen  is  destitute  of  spermatozoa.  In  animals,  as  in  men,  retained  testicles 
are  small  and  soft,  and  their  possessors  are  capable  of  unproductive  intercourse. 
In  cases  of  retention  of  one  testicle,  the  patients  are  called  monorchids,  and 
have  spermatozoa  in  the  vesicula  seminalis  on  the  side  of  the  descended  tes- 
ticle, but  not  on  the  defective  side;  such  men  can  beget  children.  On  the 
other  hand,  cryptorchids,  who  have  both  testicles  retained,  are  always  sterile. 

Mr.  Curling''  has  narrated  the  particulars  of  nine  cases  in  which  the  ejaculated 
semen  of  men  with  retained  testes — cryptorchids — or  with  a  single  retained  testis,  the 
other  having  been  removed  or  its  duct  obstructed,  was  destitute  of  spermatozoa.  In 
the  few  cases  submitted  to  microscopic  examination  by  myself,  also,  the  semen  has 
contained  no  spermatozoa.  In  a  retained  testis  removed  by  Mr.  Curling  in  operating 
for  strangulated  hernia,  the  scrapings  from  the  body  of  the  testicle  contained  cells  un- 
dergoing metamorphosis  into  spermatozoa,  and  the  fluid  frond  the  epididymis  contained 
large  numbers  of  spermatozoa  in  a  quiescent  state. 

Dr.  BeigeP  has  reported  the  case  of  a  man  aged  22, 'whose  penis  was  well  developed 
but  whose  scrotum  was  small  and  empty.  In  each  of  the  inguinal  canals  a  testicle  could 
be  distinctly  felt,  that  on  the  left  side  being  small  but  not  wasted.  He  could  have 
intercourse  frequently  and  vigorously,  and,  when   continent,  had   from  time  to  time 

'  Trans.  Path.  Soo.  London,  vol.  viii.,  p.  263. 

'  British  aud  Foreign  Medico-Chirurgical  Review,  April,  1864. 

3  Virohow's  Archiv,  Bd   xxxviii.  S.  144. 
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nocturnal  emissions.  A  specimen  of  semen  furnished  by  this  patient  showed,  when 
examined  under  the  microscope,  a  large  number  of  spermatozoa  to  all  appearances 
normal. 

Godard  holds  that  when  both  testicles  are  absent,  the  individual  does  not  emit  any 
semen,  and  that  when  both  testicles  are  hidden,  the  patient,  though  not  impotent,  is 
sterile.  The  presence  of  one  normal  testicle  in  the  scrotum  is  sufficient  for  the  propa- 
gation of  the  species. 

A  powerful  working  man  presented  himself  at  King's  College  Hospital  with  both  his 
testicles  retained  in  the  inguinal  regions.  On  each  side,  a  process  of  tunica  vaginalis  like 
the  empty  finger  of  a  glove  passed  through  the  external  abdominal  ring.  The  right 
testicle  was  in  the  canal,  the  left  passed  readily  backwards  and  forwards  through  the 
external  ring.  His  sexual  power  caused  him  no  anxiety  ;  his  emissions  were  copious, 
but  no  spermatozoa  could  be  found  on  microscopic  examination.  He  applied  to  be 
cured  of  a  slight  rupture  on  the  left  side,  which  could  not  be  treated  by  truss-pressure 
owing  to  the  presence  of  the  testicle. 

The  microscopic  appearances  presented  by  an  undescended  testicle  are  seen 
in  the  illustration  (Plate  XXXV.,  Fi^.  7),  which  shows  a  fibrous,  thickened 
condition  of  the  tubuli  seminiferi,  and  a  total  want  of  development  of  the 
epithelial  cells  which  elaborate  the  spermatozoa.  An  undescended  testicle 
may  be  attacked  by  orchitis,  attended  with  severe  symptoms  such  as  pain, 
swelling,  vomiting,  and  constipation.  If  suppuration  take  place,  the  inflam- 
mation may  extend  to  the  peritoneum,  and  a  fatal  peritonitis  may  ensue.  A 
testicle  in  the  groin  is  very  liable  to  injury  from  blows  and  muscular  pressure. 

Diagnosis. — As  a  rule  these  cases  are  easily  diagnosed,  as  the  scrotum  is 
more  or  less  undeveloped  on  the  side  or  sides  on  which  the  testicle  is  wanting ; 
if  one  testicle  only  be  absent,  and  the  penis  be  properly  developed,  it  will 
appear  to  be  larger  than  normal  owing  to  the  small  size  of  the  scrotum.  An 
ordinary  case  resembles  one  of  bubonocele,  or  one  of  encysted  hydrocele  of  the 
cord.  The  swelling  is  hard,  and  shoots  backwards  and  forwards,  being  easily 
pushed  into  the  inguinal  canal  but  reappearing  as  readily ;  in  pressing  the 
tumor,  testicular  pain  is  complained  of,  and  the  patient  is  often  aware  that 
there  is  something  unusual  in  the  formation  of  the  parts.  The  impulse  pecu- 
liar to  a  rupture  is  wanting  unless  a  hernia  be  also  present.  When  a  retained 
testicle  becomes  the  seat  of  inflammation,  or  of  a  morbid  deposit,  acute  symp- 
toms may  arise,  and  the  case  may  then  much  resemble  one  of  strangulated 
hernia,  as  there  is  a  good  deal  of  pain,  rendering  the  examination  diflicult  and 
imperfect,  with  vomiting,  constipation,  and  constitutional  disturbance.  There 
will  still  be  the  history  to  guide  one,  and  the  absence  of  the  testicle  on  the 
painful  side;  the  local  symptoms  may  be  more  and  the  constitutional  symp- 
toms less  severe  than  in  cases  of  hernia;  the  bowels  in  such  a  case  can  be 
cleared  by  enemata,  and  an  anodyne  fomentation  will  relieve  the  local  symp- 
toms. An  inflamed  testicle  in  the  groin  is  liable  to  be  opened  as  a  bubo,  but 
a  little  care  will  prevent  the  error. 

Mr.  Jacobson^  narrates  the  following  successful  case : — 

The  patient  was  aged  19,  and  had  the  left  testicle  retained  in  the  groin.  When  fifteen 
months  old  a  tumor  appeared  for  the  first  time  in  the  inguinal  region,  with  sickness  and 
syncope.  The  attack  passed  off,  and  he  did  not  wear  a  truss.  The  swelling  reappeared 
when  he  was  11,  and  he  wore  a  truss  from  14  years  of  age  until  a  few  days  before  his 
admission,  when,  not  having  seen  a  swelling  for  some  years,  he  had  left  it  off.  When  seen 
the  pain  was  intense  ;  a  hard,  defined  swelling  existed  in  the  left  groin,  without  impulse 
when  the  patient  coughed.  The  abdomen  was  tense  and  full,  and  coils  of  distended 
intestine  could  be  seen  through  the  parietes.  Constipation  had  existed  for  forty-eight 
hours,  but  there  was  no  vomiting.     Mr.  Howse  dissected  down,  with  antiseptic  precau- 

•  Holmes's  System  of  Surgery,  3d  ed.,  vol.  iii.  p.  471. 
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tions,  and  exposed  a  bluish  encysted  swelling  with  very  vascular  walls.  On  carefully 
puncturing  this-,  it  was  found  to  contain  a  gangrenous  testicle,  which,  on  section,  pre- 
sented much  the  appearance  of  black  currant-jelly,  traversed  here  and  there  by  a  few 
unaltered  septa  and  tubules.  Another  black  cyst-like  swelling  with  thinner  walls,  was 
found  to  be  the  epididymis,  and  above  this  was  the  reddish,  pulpy,  oedematous  cord. 
This  was  divided  after  being  tied  with  carbolized  silk  ;  a  few  arteries  were  tied  with 
•catgut,  and  the  wound  was  closed  with  wire  sutures. 

Treatment. — In  some  cases  it  is  desirable  to  keep  the  testicle  within  the 
abdomen,  out  of  harm's  way,  by  means  of  a  truss  with  a  suitable  pad.  In 
children,  however,  should  an  inguinal  hernia  be  present,  the  case  should  be 
left  for  a  time  to  nature,  in  the  hope  that  the  bowel  may  push  the  testis  past 
the  external  ring.  Should  the  testicle  at  any  time  become  acutely  inflamed, 
the  bowel  is  liable  to  become  adherent  to  it  and  thus  to  be  rendered  irreducible. 

In  cases  in  which  it  is  possible  to  manipulate  the  testicle  downwards  into 
the  scrotum,  giving  room  for  the  pad  of  a  truss  to  be  placed  between  the  gland 
and  the  ring,  this  instrument  may  be  worn,  and  will,  if  a  hernia  be  present, 
keep  it  up  in  the  abdomen.  Mr.  Curling  recommends  that  if  the  testicle  be 
undescended  at  the  end  of  two  years,  it  should  be  kept  up  by  a  truss.  He 
removed  a  testicle  which  had  been  attacked  repeatedly  by  inflammation 
-owing  to  injurious  compression  by  the  abdominal  muscles. 

Mr.  Wood's  treatment  of  these  cases  is  worthy  of  imitation: — 

In  the  case  of  a  young  man  who  had  a  retained  testicle  associated  with  confenital 
inguinal  hernia,  he  removed  the  testicle,  which  was  undeveloped,  being  half  the  size  of 
the  other,  and  then  performed  an  operation  for  radical  cure  of  the  hernia  by  dissecting 
np  the  sac  from  the  surrounding  parts — or  rather  by  tearing  it,  using  two  pairs  of  for- 
ceps, from  its  connection — then  tying  its  neck  high  up  with  strong  catgut  and  removing 
it.  The  edges  of  the  external  ring  and  the  sides  of  the  inguinal  canal  were  brouo-ht 
together  by  passing  silver  wire  through  the  external  and  internal  pillars  of  the  rino-. 
In  a  case  of  strangulated  hernia  complicated  with  retained  testicle,  Mr.  Wood  performed 
three  operations  at  one  and  the  same  time,  viz.,  castration  of  a  useless  testicle,  the 
relief  of  an  acutely  strangulated  hernia,  and  its  radical  cure.  This  operation  should  be 
done  with  antiseptic  precautions. 

Prof.  Humphry'  says  that,  should  a  congenital  hernia  or  one  associated  with 
a  retained  testicle  become  strangulated,  the  stricture  will  be  found  at  the  neck 
of  the  sac,  and,  it  may  be,  at  some  distance  behind  the  internal  ring,  a  pouch, 
in  which  some  of  the  hernia  is  contained,  being  formed  between  the  perito- 
neum and  the  fascia  transversalis.  A  hernia,  instead  of  descending  down- 
wards, in  these  cases,  turns  upwards  and  outwards  towards  the  iliac  spine, 
owing  to  the  undeveloped  condition  of  the  scrotum. 

An  interesting  case  in  which  a  testicle  was  displaced  into  the  penneum 
(ectopia  perinealls)  occurred  to  the  late  Mr.  Partridge,  who  attempted  but 
failed  to  replace  it  in  the  scrotum.  (Fig.  1372.)  A  very  full  account  is  fur- 
nished by  Mr.  James  Adams,^  of  the  London  Hospital,  of  the  case  of  an 
infant  aged  eleven  weeks,  whose  left  testicle  was  similarly  situated : — 

The  cord  and  tunica  vaginalis  passed  down  in  the  fold  between  the  scrotum  and  thigh; 
these,  together  with  the  testicle,  were  carefully  dissected  up  and  placed  in  a  pouch  pre- 
pared for  them  in  the  scrotum,  where  they  were  retained  by  means  of  catgut  sutures 
passed  through  the  lower  part  of  the  tunica  vaginalis  and  the  scrotum.  The  child 
died  in  fourteeri  days  from  erysipelas  and  inflammation  carried  along  the  funicular 
process  to  the  peritoneum.  In  another  case  also,  reported  by  Mr.  Curling,  the  child 
■died  after  the  operation. 

•  Holmes's  System  of  Smrgery,  2d  ed.,  vol.  v.  p.  78,  note, 
s  Lancet,  1871. 
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Fig.  1372. 


Misplaced  testicle  ;  the  left  side  of  tbe  scrotum  is  empty,  dtid  the  gland  is  in  the  perineum. 
(From  Mr.  Partridge's  case.) 

Professor  Annandale'  removed  from  the  perineum  the  right  testicle  of  a 
child  aged  three  years,  and  placed  it  in  the  scrotum,  where  it  remained,  the- 
operation  proving  successful  :— 

The  incision  extended  from  the  external  abdominal  ring  to  half  way  down  the 
scrotum,  and  exposed  the  cord,  by  means  of  which, the  testicle  was  drawn  out  from  its 
abnormal  position.  Several  adhesions  were  divided,  notably  a  strong  one,  a  process  of 
the  gubernaculum,  which  bound  the  lower  end  of  the  gland  to  the  tuberosity  of  the 
ischium.  A  pouch  was  made  in  the  scrotum  to  receive  the  testicle,  which  was  securely 
fixed  in  its  new  position  by  means  of  a  catgut  stitch  passed  through  its  lower  part  and 
the  bottom  of  the  scrotum.  Both  the  opening  in  the  perineum  and  scrotum  were 
carefully  stitched  up,  free  drainage  being  provided  for.  The  operation  was  performed 
with  antiseptic  precautions. 

A  retained  testicle  is  often  attached  to  a  shortened  spermatic  cord.  When- 
this  condition  is  met  with,  Mr.  "Wood's  ingenious  device,  which  consists  in 
carefully  dissecting  up  the  vas  deferens  and  its  accompanying  vessels  from 
the  epididymis,  tui'niug  as  it  were  the  testis  upside  down,  and  fastening  it  in 
its  new  position  by  means  of  a  carbolized  catgut  ligature  passed  through 
what  is  to  become  the  lowest  part  of  the  testicle  and  the  scrotum,  will  oe- 
found  valuable.  The  abdominal  canal  is  closed  hj  means  of  a  thick  carbolized 
catgut  suture. 

Mr.  Wood  recently  shifted  the  left  testicle  of  a  lad  from  the  inguinal  canal  where 
it  gave  a  good  deal  of  pain,  to  immediately  outside  the  external  abdominal  ring,  just 
within  the  confines  of  the  scrotum,  where,  being  free  from  muscular  pressure,  it  ceased 
to  give  trouble. 

In  a  case  recorded  by  Mr.  "W.  Roger  Williams,  a  boy  two  years  old  presented  a 
testicle  situated  in  the  perineum,  acutely  inflamed,  and  its  tunica  vaginalis,  which 
contained  fluid,  perfectly  formed  and  completely  separated  from  the  funicular  process- 
of  peritoneum,  which,  however,  was  patent  above  that  point  and  contained  a  hernial 
protrusion.' 

'  Brit.  Med.  Journ.,  vol.  i.  p.  7.     1879.  '  Trans.  Path,  Soo.  Lond.,  vol.  xxxiv.  p.  168. 
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It  is  a  question  whether  an  operation  is  advisable  in  very  young  patients. 
IBy  vs^aiting  until  they  are  older  and  stronger,  while  the  testicle  would  be  of 
TOUch  the  same  size,  the  funicular  process  of  peritoneum  would  be  more 
likely  to  be  obliterated.  Operations  on  the  tissues  about  the  pelvis  for  the 
rectification  of  malformations  are  attended  with  risk,  and  are  better  deferred 
for  a  few  3'ears,  when,  if  considered  desii'able,  they  can  be  performed  with 
antiseptic  precautions,  which  cannot  be  employed  with  a  child  unless  he  be 
unusually  manageable.  In  a  case  dissected  by  Mr.  Ledwich  he  found 
;spermatozoa  in  the  testicle  removed  from  the  perineum.  Mr.  Partridge, 
however,  failed  to  find  them  in  his  case.  Mr.  Hutchinson  met  with  a  case 
where  both  testicles  were  in  the  perineum. 

The  testicle  at  times  makes  its  appearance  in  the  thigh  {ectopia  cruralis), 
having  passed  through  the  crural  canal.  A  careful  examination  will  render 
the  case  clear,  as  an  oval  swelling  the  size  of  a  testicle,  situated  just  below 
Poupart's  ligament  in  the  situation  of  the  crural  ring,  will  be  observed,  and 
will  be  elastic,  and,  if  inflamed,  tender  to  the  touch.  The  scrotum  on  the 
side  corresponding  to  the  tumor  will  not  contain  the  testicle,  and  will  probably 
be  deficient  in  development.  An  endeavor  should  be  made  to  return  the 
testicle  into  the  abdomen,  where  it  should  be  retained  by  truss-pressure.  A 
■case  of  misplaced  testicle  may  be  associated  with  a  hydrocele  or  a  rupture, 
and  in  the  latter  case  may  be  still  further  complicated  by  the  bowel  becoming 
strangulated. 

Detracted  Testis. — Retraction  of  the  testicle  is  caused  by  spasmodic  con- 
traction of  the  cremaster  muscle,  and  is  either  temporary  or  persistent.  When 
•due  to  disease  of  the  kidney,  to  passage  of  a  calculus  along  the  ureter,  or  to 
prostatic  irritation,  the  retraction  is  temporary,  the  spasm  being  sudden  and 
■confined  to  one  side.  Warm  baths,  sedative  fomentations  and  suppositories, 
and  especially  the  inhalation  of  chloroform,  will  relax  the  spasm  and  ease 
pain. 

Persistent  retraction  is  met  with  in  children,  and  occurs  on  both  sides,  the 
testicle  being  drawn  up  as  far  as  the  external  ring,  or  sometimes  within 
the  inguinal  canal,  or  even  into  the  abdomen  (Grodard).  The  testicle  can 
be  readily  pressed  into  the  scrotum,  which  is  properly  formed,  though  in  cases 
of  long  standing  it  may  be  undeveloped.  The  cause  of  the  retraction  is  not 
always  apparent:  urinary  irritation,  a  kick  on  the  pubes  or  in  the  groin, 
or  a  violent  blow  on  the  abdomen  received  when  diving,  has  led  to  it.  Cold 
baths,  douches,  and  tonics  are  useful.  The  testicles  should  be  manipulated 
daily  into  the  scrotum,  and  retained  there  if  possible  with  a  Moc-main  lever 
"truss,  with  pads  especially  designed  to  meet  the  requirements  of  the  case. 

Inversion  and  Reversion  of  the  Testis. — The  most  interesting,  cases  of 
inversion  are  those  in  which  the  epididymis  runs  along  the  anterior  part 
•of  the  gland,  instead  of  the  posterior.  The  free,  convex,  smooth  surface  of 
■the  gland  presents  posteriorly,  and,  in  a  case  of  hydrocele,  the  sac  would  be 
behind  the  testicle,  which  might,  if  care  were  not  taken,  be  injured  in  tapping. 
Testicular  sensation  will  demonstrate  the  presence  of  the  gland  at  the  front 
part  of  the  swelling,  the  epididymis  being  felt  in  front  instead  of  behind. 
The  vas  deferens  runs  in  front  of  the  constituents  of  the  cord  instead  of 
behind,  as  in  the  normal  state.'  A  testicle  is  said  to  sufiter  reversion  when 
the  head  of  the  epididymis  is  situated  below  instead  of  above,  the  testicle 
being  suspended  by  the  tail  of  the  epididymis. 

*  Eoyet,  De  rinversion  du  Testicule,  p.  Si. 


598  INJURIES    AND    DISEASES    OF    THE    MALE    GENITAL    OKGANS. 

Hypertrophy  and  Atrophy  of  the  Testicle. — The  normal  weight  of  the 
testicle  is  said  to  be  six  drachms  by  Curling,  eight  by  Sir  A.  Cooper,  and 
between  six  and  eight,  the  left  being  slightly  larger  than  the  right,  by  Gray. 

Hypertwphy  of  Testicle. — When  one  testicle  is  absent,  that  remaining  in  its- 
place  may  enlarge. 

In  a  case  of  the  kind  under  the  observation  of  Mr.  Page,  of  Carlisle,  the  testicle  in 
the  scrotum  weighed  two  ounces,  two  drachms,  and  two  scruples.  The  organ  was  quite- 
healthy  in  structure,  and  the  epididymis  was  loaded  with  secretion.'  In  a  case  reported 
by  Mr.  John  Wood,''  the  left  testicle  was  in  the  iliac  fossa,  but  the  right  was  in  the 
scrotum  and  normal  in  structure,  though  twice  its  natural  size.  In  the  case,  however, 
of  a  lad  whose  left  testicle  wasted  after  acute  orchitis  following  a  blow,  the  souni 
testicle  was  of  normal  size  only. 

A  young  man  consulted  me  about  his  right  testicle.  I  found  that  the  left  testicle- 
was  represented  by  a  small,  hard  body  about  the  size  of  a  pea ;  the  constituents  of  the- 
left  spermatic  cord  were  not  nearly  as  well  developed  as  usual ;  a  body  harder  and  more 
defined  than  the  rest  of  the  cord  I  took  to  be  the  vas  deferens,  and,  if  it  was  so,  it 
was  much  smaller  than  usual.  There  was  no  history  of  any  injury  or  disease  of  the 
part.  The  right  testicle,  about  which  he  was  anxious,  thinking  that  it  was  diseased,- 
was  twice  the  normal  size  and  much  softer  than  usual  to  the  touch.  The  scrotum  was- 
normal,  but  not  quite  as  voluminous  on  the  left  side  as  on  the  right.  From  the  history, 
and  the  want  of  development  of  the  cord,  I  concluded  that  the  defect  on  the  left  side 
was  congenital ;  and  that  the  right  testicle  was  enlarged,  but  not  diseased. 

Atrophy. — In  old  age  the  testicles  sufl'er  from,  fatty  degeneration  and 
become  atrophied,  the  vessels  and  tubes  becoming  contracted.  An  interesting- 
specimen  of  arrested  development  of  the  testes  and  penis  is  preserved  in  the- 
Museum  of  St.  Thomas's  Hospital  :* — 

The  testes,  which  are  exposed  by  dissection,  are  not  larger  than  horse-beans,  and  the 
epididymis  on  each  side  is  quite  equal  in  bulk  to  the  testis,  its  structure  being  appar- 
ently normal.  Each  vas  deferens  is  about  half  its  usual  diameter  in  an  adult.  The 
penis  is  not  larger  than  that  of  a  child,  and  the  scrotum  of  proportionate  size.  On  the 
skin  of  the  pubes  there  is  only  a  small  quantity  of  fine,  light-colored  hair.  The  speci- 
men was  furnished  by  a  man  aged  fifty,  whose  voice  was  weak  and  eflfeminate ;  he  had 
no  hair  on  his  face.  He  refused  amputation  for  a  compound  fracture  of  leg,  in  con- 
sequence of  the  above-described  condition  of  the  genital  organs  which  he  wished  to  con- 
ceal. 

In  some  instances  the  situation  of  the  epididymis  is  occupied  by  a  mass  of 
fat,  the  vas  deferens  being  blocked. 

In  other  cases  the  testicles  do  not  become  developed  at  the  time  of 
puberty,  but  remain  in  the  condition  seen  in  the  specimen  above  described  •, 
the  tubes  are  imperfectly  developed,  and  do  not  secrete  spermatozoa.  The  indi- 
viduals under  these  circumstances  lack  masculine  attributes.  Sometimes, 
where  the  testicles  are  undeveloped,  the  man  can  have  intercourse,  but  doe& 
not  beget  children.  It  is  stated  on  the  authority  of  Wilson,*  that  a  gentle- 
man aged  twenty-six,  who  had  not  experienced  sexual  desire  until  he  met 
his  wife,  and  whose  penis  and  testicles  about  equalled  in  size  those  of  a  lad 
of  eight  years  of  age,  married  and  begot  children,  his  testicles  becoming  in 
a  couple  of  years  of  the  normal  size. 

Wasting  of  the  testes  has  been  met  with  in  cretins  and  idiots,  after  injuries- 
to  the  head  in  the  occipital  region,  after  fractures  and  contusions  of  the  spine,, 
and  in  some  instances  where  the  cause  has  not  been  very  obvious. 

Mr.  B.  Travers  presented  to  St.  Thomas's  Hospital  Museum"  a  specimen 

1  Curling,  op.  oit.,  p.  63.  '  Trans.  Path.  Soc.  Loud.,  vol.  viii.  p.  562. 

'  St.  Thomas's  Hospital  Museum  Catalogue,  1859.     Section  E.  E. 
*  Lectures  on  the  Urinary  and  Genital  Organs. 
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illustrating  the  cure  of  a  lipoma  by  pressure;  the  epididymis  was  obliterated, 
and  the  testicle  was  atrophied. 

As  we  have  already  seen,  a  blocking  of  the  spermatic  artery,  either  by 
section  or  by  ligature,  will  cause  the  testicle  to  waste.  An  aneurism  of  the 
aorta,  pressing  on  the  spermatic  arteries  at  their  origin,  caused  wasting  of 
both  testes.  In  varicocele,  the  circulation  of  the  testicle  being  impaired 
owing  to  a  faulty  condition  of  the  veins,  the  gland  is  softer  and  smaller  on 
the  affected  side,  being  according  to  Mr.  Pearce  Gould  undeveloped,  and  not 
atrophied.  In  some  cases  the  testicle  is  wasted  owing  to  its  compression  by 
a  hsematocele  or  a  hydrocele.  Faulty  truss-pressure  will  also  cause  atrophy. 
Sir  Benjamin  Brodie,  in  a  lecture  on  varicose  veins,  says  that,  in  conformity 
with  a  general  law  of  the  animal  ecoiiom}',  a  part  not  used  wastes.  Most 
observers,  however,  are  agreed  that  the  testicles  do  not  waste  in  men  who  are 
continent,  and  we  have  already  seen  that  the  testicle  does  not  become  smaller 
when  the  vas  deferens,  its  duct,  is  destroyed.  Sir  James  Paget  has  noted  the 
interesting  fact  that  if  a  buck  be  castrated  when  his  antlers  are  in  the  velt, 
they  remain  velvety  and  eventually  become  small  and  ill-formed. 

It  is  probable  that  testicles  which  are  unused  do  not  develop  like  those 
that  are  used  with  moderation,  and  that  they  cease  to  be  functionally  active 
at  an  earlier  age.  In  cases  of  epispadia  and  hypospadia,  the  testicles,  when 
present,  are  smaller  than  usual.  In  paraplegia,  following  injury  to  the  cord 
from  fracture  or  dislocation  of  the  spine,  the  testicles  waste  and  do  not  secrete 
spermatozoa,  according  to  the  testimony  of  Curling,  Klebs,  AVardrop,  and 
others.  These  cases  are  associated  with  fatty  degeneration  of  the  gland, 
absence  of  spermatozoa,  and  cessation  of  sexual  desire.  The  epithelium 
lining  the  seminal  ducts,  and  the  epithelioid  lining  of  the  bloodvessels  of  the 
testicle,  in  patients  suffering  from  typhus  fever  and  other  diseases  attended, 
by  high  temperature,  undergo  a  fatty  metamorphosis. 

The  substance  of  the  testicle  becomes  disorganized  by  the  pressure  caused 
by  new  growths  within  the  tunica  albuginea. 

Acute  orchitis,  whether  consequent  on  disease,  especially  mumps,  or  on 
injury,  often  leads  to  atrophy  so  complete,  that  only  two  fibrous  nodules 
remain  to  mark  the  former  situation  of  the  testis  and  epididymis.  The 
specimens  illustrating  testicular  atrophy  in  the  Museum  of  the  Poyal  Col- 
lege of  Surgeons,  almost  all  exhibit  marks  of  inflammation  of  some  kind, 
with  adhesions  of  the  tunica  vaginalis  or  with  eflt'usion  of  lymph.  Sir  B. 
Brodie  referred  the  wasting  of  the  testicle  in  one  case  to  masturbation,  and  in 
another  to  inflammation  from  sexual  excitment.  Elephantiasis  Grsecorum 
has  been  said  by  Lawrence,  Curling,  and  others,  to  give  rise  to  atrophy  of 
the  testicles.'  A  severe  contusion  will  so  injure  the  gland  as  to  cause  it  to 
waste,  and  men  and  animals  have  been  purposely  rendered  impotent  by 
crushing  their  testicles.  A  wound  of  the  tunica  albuginea  may  allow  the 
tubules  to  escape  and  may  thus  destroy  the  gland.  The  assertion  that  iodine 
and  its  compounds  cause  wasting  of  the  testicles  needs  confirmation. 

Yenereal  excesses  and  masturbation  injure  the  organ  by  causing  attacks  of 
subacute  inflammation.  A  syphilitic  orchitis,  when  left  without  suitable 
treatment,  will  destroy  the  gland. 

Anceynia  of  the  testis  may  be  associated  with  atrophy,  or  the  gland  may 
retain  its  usual  size,  but  present  a  very  pale  appearance  on  section.  Sperma- 
tozoa are  no  longer  produced.  A  debilitating  illness  may  induce  anfemia  of 
both  organs,  but  generally  one  only  is  affected  in  cases  of  tubercular  and 

'  Medico-Chir.  Trans.,  vol.  vi.  p.  214:  Medical  Gaz.,  vol.  vii.  p.  447;  Sir  Erasmus  Wilson, 
Lectures  on  Dermatology,  Royal  College  of  Surgeons,  1873. 
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syphilitic  sarcoeele,  and  when  new  growths  displace  the  secreting  structure. 
The  false  membranes  so  frequently  found  after  inflammation  of  the  tunica 
vaginalis  are,  according  to  M.  Gosselin,  very  vascular,  and  flourish  at  the 
expense  of  the  blood-supply  of  the  testicle. 


Affections  of  the  Vas  Deferens,  Tesiculb  Sbminalis,  and  Ejaculatort 

Duct. 

Affections  of  the  Vas  Deferens. — Mr.  John  Birkett,  in  his  article  on 
injuries  of  the  pelvis  in  Mr.  Holmes's  System  of  Surgery,^  quotes  three  cases 
of  rujJture  of  the  vas  deferens  which  occurred  in  the  practice  of  the  late  Mr. 
Hilton,  who  considered  that  the  duct  was  ruptured  between  the  internal  ring 
and  the  point  where  it  crossed  the  ureter.  Blood  flowing  from  the  artery  of 
the  part,  finds  its  way  along  the  vas  deferens  to  the  prostatic  urethra.  A 
catheter  when  passed  into  the  bladder  draws  ofii"  clear  urine,  although  there 
is  bleeding  from  the  canal.  Mr.  Hilton  made  a  post-mortem  examination  in  a 
case  where  there  was  rupture  of  the  vas  deferens  at  the  point  above  mentioned, 
and  atrophy  of  the  testicle.  Both  ends  of  the  vas  deferens  were  separated 
and  closed.  The  symptoms  of  the  accident  are  said  by  Mr.  Hilton  to  be 
sudden  and  violent  pain,  after  severe  exertion  or  a  blow,  and  flow  of  arterial 
blood  from  the  urethra,  the  urine  when  drawn  ofi"  from  the  bladder  being 
clear.  There  are  at  first  swelling  and  tenderness  of  the  testicles,  which  may 
eventually  atrophy.  There  are  also  tenderness  of  the  lower  part  of  the 
abdomen,  and  pyrexia.  The  treatment  is  the  same  as  for  contusion  of  the 
testicle  and  for  orchitis,  viz.,  rest  in  bed,  support  of  the  testicles  by  a  pillow, 
leeches,  fomentations,  and  aperients. 

In  cases  of  division  of  the  vas  deferens  by  a  wound,  the  surgeon  should 
bring  the  ends  of  the  injured  duct  together  with  fine  catgut  sutures.  Neu- 
ralgia of  the  testicle  has  been  so  severe  after  a  rupture  of  the  vas  deferens  that 
castration  has  been  resorted  to.^ 

Abscesses  but  rarely  form  in  the  vas  deferens. 

A  patient  under  Mr.  Hutchinson's  care  was  attacked,  after  lithotrity,  by  double 
orchitis,  with  a  collection  of  stinking  pus  in  the  tunica  vaginalis  on  both  sides.  A  suc- 
cession of  abscesses,  which  no  doubt  originated  in  the  inflamed  vasa  deferentia,  formed 
in  the  abdominal  wall  in  each  iliac  region,  beginning  with  deep-seated  pain,  swelling, 
and  induration,  and  were  evacuated  by  deep  incisions.  The  symptoms,  which  were 
severe,  and,  like  those  of  pyaemia,  subsided  after  the  removal,  by  lateral  lithotomy,  of  a 
eharp  fragment  of  stone,  which  was  impacted  in  the  prostatic  urethra.' 

Inflammation  of  a  vesicula  seminalis  may  sometimes  follow  urethral  irri- 
tation, such  as  that  caused  by  stricture.  Micturition  is  frequent  and  painful, 
and  semen  may  be  discharged  with  the  urine,  and  occasionally  with  a  motion. 
The  vesicula  seminalis  is  tender  on  pressure  through  the  rectum,  and  pain  is 
felt  on  both  sides  at  the  fundus  of  the  bladder,  on  making  deep  pressure  on 
the  abdominal  walls. 

A  young  man  under  Mr.  Mitchell  Henry's  care*  suffered  from  pain  in  the  loins  and 
hip-joint.  He  walked  like  a  person  suffering  from  morbus  coxarius ;  but  the  hip-joint 
was  sound.  The  urine,  which  caused  a  burning  pain  when  passed,  contained  pus,  and 
eventually  blood.  He  suffered  from  very  severe  constitutional  disturbance,  with  a 
tender  and  tympanitic  abdomen.    A  post-mortem  examination  showed  that  the  left  vesi- 

1  Op.  cit.,  2d  ed.,  vol.  li.  p.  739.  ^  P  H  Watson,  Edinburgh  Med.  Jaurn.,  1866. 

"  Medical  Times  and  Gazette,  vol.  i.  p.  420      1871. 
*  Medioo-Chir.  Trans.,  vol.  xxxiii.  p.  233. 
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•cula  seminalis  had  been  converted  into  a  large  abscess,  which  had  perforated  the  bladder 
by  a  small  round  hole,  just  where  the  reflection  of  the  peritoneum  took  place ;  the  pus, 
having  found  its  way  into  the  peritoneum,  had  caused  a  fatal  peritonitis. 

Mr.  Cock's  case  had  a  more  fortunate  termination.  The  man  had  deep-seated  pain 
in  the  lower  part  of  his  belly,  radiating  to  the  hip-joint  on  the  left  side.  The  symptoms 
increased  in  severity,  with  fever,  pain  in  passing  water,  and  tenesmus.  Mr.  Cock 
detected  a  fulness  just  above  and  to  the  left  of  the  prostate,  with  an  obscure  sense  of 
iluctuation.     A  puncture  through  the  rectum  liberated  some  thin,  dark,  offensive  pus. 

These  cases  are  to  be  treated  by  fonrentatioqs  and  sedatives,  but  especially 
by  a  timely  incision. 

Cysts  of  the  vesiculoe  serninales  occasionally  form,  and  may  grow  to  a  large 
size.  They  grow  so  slowly'  and  insidiously  that  they  are  likely  to  escape 
-detection.  Fluctuation  may  be  perceived  by  a  finger  introduced  into  the 
rectum,  when  deep  pressure  is  made  on  the  abdomen. 

Affections  of  Ejaculatory  Ducts. — M.  Reliquet^  reports  a  case  of  sperma- 
tic colic  on  the  left  side,  caused  by  obstruction  of  the  left  ejaculatory  duct: — 

A  young  man  suffered  for  twelve  months  from  symptoms  resembling  those  of  vesical 
■calculus  and  prostatic  enlargement.  There  were  painful  spasms  in  the  region  of  the 
bladder,  and  severe  pain  during  defecation  and  coitus.  The  pain  and  spasms  were  inten- 
sified by  pressure  on  the  vesicula  seminalis  with  a  finger  introduced  into  the  rectum. 
There  was  no  stone  in  the  bladder,  and,  on  withdrawing  the  instrument  used  in  the 
examination,  a  violent  spasm  ensued,  accompanied  by  the  passage  of  urine,  and  by  the 
discharge  of  forty  small  opaque  white  bodies,  about  the  size  of  a  pin's  head  or  a  lentil. 
The  concretions  were  facetted,  with  blunt  angles,  like  prostatic  calculi,  and  were  soft 
like  putty,  presenting  under  the  microscope  parallel  rectilinear  striae,  and  spermatozoa, 
■which  were  rolled  together.     After  their  discharge,  all  the  morbid  symptoms  subsided. 


Spermatocele. 

Spermatocele  is  the  term  applied  to  a  tumor  which  is  formed  by  a  collec- 
tion of  seminal  fluid,  and  Mr.  Curling  objects  to  the  same  term  being  applied 
to  encysted  hydrocele  of  the  testicle.  It  is,  he  says,^  possibly  that  the  semen 
might  collect  in  and  dilate  one  or  more  of  the  seminiferous  ducts  in  the  body 
of  the  testicle,  in  consequence  of  some  obstruction,  and  thereby  constitute  a 
swelling  of  a  similar  character  to  the  lacteal  tumor  of  the  breast ;  but  he  has 
not  met  with  a  single  instance  of  the  kind. 

In  cases  of  obliteration  of  the  vas  deferens  the  semen  is  retained,  and,  its 
watery  constituents  becoming  absorbed,  the  inspissated  semen  that  remains 
forms  small  depots  of  soft  material  which  block  up  the  seminal  tubes. 
'The  material  below  the  obstruction  is  composed  of  cells  filled  with  spermatic 
filaments,  calcareous  granules,  and  cells  in  difterent  stages  of  fatty  degene- 
ration. 

According  to  Breschet's^  over-drawn  description,  spermatocele  is  a  swell- 
ing of  the  spermatic  cord,  and  especially  of  the  epididymis,  depending  on 
the  retention  of  semen.  If  the  secretion  be  not  voided,  inflammation,  bursting 
of  the  swelling,  and  actual  fistula  ensue.  He  says  that  gonorrhoeal  epididy- 
mitis depends  on  the  retention  of  semen,  and  recommends  moderate  diet, 
cold  lotions,  and  leeches  if  necessary. 

'  C.  H.  Ralfe,  Lancet,  vol.  ii.  p.  782.    1876 

2  Gaz.  des  H6p.,  3  Sept.  1873.  »  Op.  oit.,  p.  412. 

*  Observations  et  Reflexions  sur  la  Fistule  spermatique  ou  Spermatocele,  Journal  General  de 
Mgdecine,  Juin,  1826,  p.  348. 
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South*  writes  that  spermatocele  is  often  a  sore  nuisance  to  young  people  ; 
the  testicle  becomes  so  exceedingly  tender  that  the  mere  pressure  of  the 
dress  upon  it  causes  pain.  It  is  not  followed  by  fistula,  but  it  recurs  at 
intervals  of  two  or  three  months.  The  patient  should  rest  and  support  the 
parts,  and  should  apply  cooling  lotions.  The  disposition  to  the  affectioa 
ceases  after  a  time. 


ISTeuroses  of  THE  Testicle. 

The  nervous  affections  of  the  testis  which  require  notice  are  the  irritable 
testicle,  in  which  the  parts  are  so  sensitive  that  the  least  touch  gives  pain,  and 
neuralgia  of  the  testicle,  in  which  the  pain  is  more  deeply  seated,  and,  passing 
upwards  along  the  spermatic  nerves  to  the  groin,  gives  rise  to  a  neuralgic  con- 
dition. The  former  is  apt  to  come  on  after  abuse  of  the  sexual  organs,  and  in 
young  men  with  active  sexual  organs  and  inability  to  exercise  them.  In  cases 
of  debility,  in  which  the  patients  are  addicted  to  masturbation  or  are  liable  to 
seminal  emissions,  the  parts  must  be  soothed  b}^  the  local  application  of  seda- 
tives, such  as  aconite  liniment  or  belladonna  plaster,  and  protected  hy  means  of 
a  well-lined  suspensory  bandage.  The  passage  of  a  full-sized  sound  will  lessen 
the  over-sensitiveness  of  the  prostatic  urethra.  The  diet  and  the  state  of  the 
bowels  must  be  carefully  regulated,  and  then  tonics,  suitable  to  the  individual 
case,  may  be  given.  The  parts  should  be  well  douched  with  cold  water ;  ex- 
ercise and  sea-bathing  are  also  beneficial.  If  a  varicocele  be  present,  it  must 
be  treated  according  to  its  severity.  The  disease  is  not  inflammatory,  and  a 
careful  examination  of  the  testicle,  when  removed,  has  failed  to  discover  any 
morbid  change.  In  the  Hunterian  Museum  (Specimen  2440)  is  a  testicle  which 
was  extirpated  because  it  had  been  for  many  years  the  seat  of  the  most  severe 
pain.  There  is  now  no  discernible  change  in  its  structure,  but  when  first  ex- 
amined a  small  quantity  of  pus  was  found  in  the  epididymis.  Sir  A.  Cooper 
states  that  he  was  thrice  compelled,  solely  at  the  request  of  the  patients,  to  re- 
move their  testicles  because  of  irritability.  The  pain  varies  in  character ;. 
it  may  be  a  numb,  pricking  pain  like  that  caused  by  pressure  on  a  nerve,, 
and  is  much  increased  by  handling  the  part.  Sometimes  the  pain  is  relieved 
for  the  time  by  an  emission,  but  returns  with  inci-eased  severity.  In  neural- 
gia of  the  testis  the  attacks  conje  on  at  any  time,  coming  and  going  in  a  capri- 
cious manner,  as  in  neuralgia  in  other  parts  of  the  body.  The  pain  may  be 
very  severe,  and  cause  retraction  of  the  organ,  but  it  is  not  superficial  as  in 
irritable  testicle,  and  the  part  can  be  handled  without  pain,  though  swollen. 
Severe  pain  and  retraction  of  the  testicle,  accompanied  by  vomiting,  an  irri- 
table condition  of  the  bladder,  and  intense  pain  along  the  spermatic  vessels, 
and  nerves,  are  met  with  \\'hen  a  renal  calculus  is  passed.  Indigestion  and 
gout  often  distress  the  patient.  General  remedies,  such  as  aperients,  nerve- 
tonics,  and  sedatives,  must  be  given  ;  the  latter  are  the  most  important — sucli 
drugs  as  cannabis  indica,  chloral,  and  bromide  of  potassium,  in  full  doses. 
Locally,  opium,  conium,  belladonna,  chloroform,  or  menthol,  either  singly  or 
in  combination,  may  be  applied.  An  ointment  containing  the  muriate  or 
acetate  of  morphia  (gr.  v-3j)  or  aconitia  (gr.  j-9j)  may  be  smeared  on  the  cord 
twice  a  day  (Curling).  In  some  instances  blistera  prove  useful ;  in  all,  evapo- 
rating lotions,  or,  still  better,  ice,  may  be  applied.  Castration  is  not  to  be 
recommended,  although  it  has  been  done  in  certain  cases. 

'  CJieliiis's  Surgery,  vol.  ii.  p.  295. 
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Injuries  of  the  Testicle. 

"Wounds  of  the  testicles  are  not  frequent,  as  the  glands,  contained  in  their 
tunicse  vaginales,  are  loosely  suspended  at  difterent  levels,  and  so  movable  that 
they  elude  injurj^  Punctured  wounds  are  generally  caused  by  the  surgeon 
accidentally  wounding  the  testicle  with  a  trocar  or  lancet  when  evacuating  a 
hydrocele.  The  pain,  sharp  for  a  moment,  soon  passes  oif,  the  puncture  gen- 
erally causes  no  after-trouble,  and  the  efltused  blood  becomes  absorbed;  occa- 
sionally, however,  a  hsematocele  or  inflammation  of  the  testicle  ensues.  Th& 
patient  should  rest,  take  an  aperient,  and  apply  pressure  and  a  bag  of  ice. 

A  wound  from  a  cutting  instrument,  when  of  any  size,  is  dangerous,  as  the- 
tubiili  seminiferi  are  apt  to  protrude.  The  thread-like  protrusions  must  not 
be  touched,  as  they  might  be  readily  drawn  out.  The  wound  should  be- 
stitched  carefully  with  Une  catgut  over  the  tubes.  If  inflammation  super- 
vene, the  whole  of  the  secreting  structure  of  the  testicle  may  suppurate  or 
slough  out. 

Contused  wounds  are  of  serious  import,  as  the  subsequent  inflammation  is. 
intense,  and  leads  to  sloughing  of  the  gland  and  its  coverings.  When  the- 
testicle  is  lacerated  to  such  an  extent  that  it  is  past  recovery,  it  should  b& 
removed  at  once.  In  the  King's  College  Museum  is  an  interesting  specimen^ 
removed  by  operation  from  a  man  who  had  met  with  a  severe  accident. 
The  lower  two-thirds  of  the  secreting  structure  of  the  testicle  are  seen  to- 
have  been  forcibly  squeezed  out  of  the  ruptured  tunica  albuginea,  which  is- 
gathered  in  folds  at  the  upper  third  of  the  gland.  At  the  lower  part  the- 
tubuli  seminiferi  are  seen  as  dark,  blood-stained  shreds,  and  at  the-  upper 
part  the  outlines  of  the  lobules  are  distinct. 

Contusions  of  the  testicle  cause  extravasation  of  blood  into  the  cellular 
tissue  of  the  scrotum,  and  the  parts  become  of  a  dark  purple  color.  The  pain 
from  testicular  contusion  is  excruciating ;  the  skin  becomes  pale  and  clammy  ^ 
the  patient  vomits,  and  often  faints  away,  and  may  sometimes  even  die  from 
shock.  The  local  symptoms  may  subside  under  cold  applications ;  or  inflam- 
mation, followed  by  suppuration  or  atrophy,  may  result. 

Scematocele  of  the  testicle,  caused  by  an  effusion  of  blood  under  the  tunica 
albuginea,  sometimes  follows  a  blow. 


Orchitis. 

Orchitis  is  the  term  applied  to  acute  or  chronic  inflammation  of  the  testicle^ 
generally  associated  with  inflammation  of  the  epididymis  or  tunica  vaginalis. 
In  the  majority  of  cases  it  is  the  epididymis  that  is  attacked,  and  that  causes- 
the  greater  bulk  of  the  swelling;  epididymitis  or  hernia  humoralis  is  then  said 
to  be  present.  The  greater  number  of  swelled  testicles  which  come  under 
our  notice  are  due  to  gonorrhcsa,  or  to  some  irritation  of  the  urethra,  the? 
epididymis  being  the  part  affected;  but  orchitis  may  be  due  to  a  squeeze  or 
blow  on  the  testicle,  and  I  have  known  acute  orchitis  to  follow  a  severe  blow 
on  the  outside  of  the  thigh,  when  the  testicle  has  not  been  touched.  Inflam- 
mation of  the  testicle  may  also  be  consequent  oh  an  attack  of  mumps,  or  may 
be  due  to  constitutional  causes,  such  as  gout  or  rheumatism. 

Acute  Orchitis. — As  cases  of  orchitis  are  not  fatal,  but  few  post-mortem, 
examinations  have  been  reported.     Mr.  Curling'  examined  two  patients  who 

'  Op.  cit.,  p.  249. 
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died  when  suffering  from  acute  secondary  orchitis,  and  gives  the  following 
account  of  the  changes  that  may  he  met  with: — 

The  tunica  vaginalis  is  more  or  less  distended  with  lymph  or  albuminous  matter,  which 
is  infiltrated  with  reddish  serum,  and  which  forms  loose  adhesions  between  the  opposed 
surfaces  of  the  membrane  ;  these  adhesions  are  so  slight  as  easily  to  admit  of  being  broken 
■down  with  the  finger  ;  the  membrane  is  injected  with  a  multitude  of  minute  red  vessels, 
which  ramify  in  various  directions  and  form  a  compact  network.  At  a  later  period,  red 
vessels  may  be  traced  proceeding  from  the  free  surface  of  the  tunica  vaginalis  to  the 
false  membranes  forming  the  adhesions;  the  volume  of  the  testicle  is  very  little,  if  ,at 
all,  increased,  the  great  bulk  of  the  tumor  being  occasioned  by  the  swollen  epididymis 
and  effusion  into  the  serous  sac.  On  section,  the  gland  presents  a,  darker  appearance 
than  natural,  owing  to  the  congested  state  of  its  bloodvessels.  The  epididymis,  particu- 
larly its  lower  part,  or  tail,  is  enlarged  to  twice,  and  sometimes  thrice,  its  natural  size, 
aiTd  feels  thick,  firm,  and  indurated.  This  enlargement,  which  frequently  forms  the 
bulk  of  the  swelling,  is  produced  by  the  exudation  of  a  brownish  plastic  substance  in 
the  connective  tissue  between  the  convolutions  of  the  duct. 

The  specimen  of  orchitis  which  furnished  the  illustration  (Plate  XXXV., 
Fig.  10),  was  taken  from  a  case  of  tetanus,  and  there  is  consequently  no 
history  of  the  local  condition.     It  appears  evident,  however,  from  an  exami- 
nation of  several  microscopic  sections  taken  from  different  parts  of  the  organ,, 
that  the  man  had  suffered  at  some  former  time  from  diffuse  orchitis : — 

There  is  a  narrow  band  running  right  across  the  testis  antero-posteriorly,  which  is 
composed  of  fibrous  tissue,  and  the  seminiferous  tubules  lying  in  this  band  have  become 
obliterated  by  fibrous  tissue,  which  has  grown  in  in  loops  from  the  membrana  propria 
until  the  whole  lumen  is  completely  filled  with  fibrous  growth.  It  is  an  interesting 
fact  that  this  narrow  band  should  exist  in  only  one  part  of  the  organ,  as  it  is  difficult 
to  understand  how  an  inflammatory  action  could  be  confined  to  so  small  an  area. 

I  am  indebted  to  Dr.  Coupland,  physician  to  the  Middlesex  Hospital,  for 
the  following  account  of  the  post-mortem  appearances  presented  by  a  case  of 
acute  orchitis : — 

A  young  man,  aged  26,  when  suffering  from  orchitis  (due  to  gonorrhoea),  became 
delirious,  at  the  height  of  the  attack,  and,  leaping  from  a  window,  waS  impaled  on  some 
area  railings.  He  was  brought  to  the  Middlesex  Hospital  dead,  with  two  penetrating 
wounds  of  the  abdomen,  on  February  27,  1877.  A  colored  drawing  was  made,  which 
represents  the  naked-eye  characters  of  the  testicles  (the  left  only  was  inflamed),  at 
the  time  of  the  post-mortem  examination,  about  six  hours  after  death.  The  left  testicle 
•was  enlarged,  swollen,  and  engorged;  there  was  a  little  lymph  in  the  tunica  vaginalis; 
the  body  of  the  organ  was  mainly  affected,  and  not  the  epididymis.  The  right  testi- 
cle was  normal.  Microscopic  specimens  of  the  left  testicle  showed  the  tubules  to  be 
-distended  with  cell  products  staining  deeply  with  logwood.  The  intertubulai-  tissue 
was  also  swollen  by  leucocytes  and  fibrinous  exudation. 

M.  Terrillon^  finds  that  in  gonorrhceal  epididymitis  there  is  a  purulent 
■catarrh  of  the  seminal  ducts,  and  that,  during  the  acute  stage  of  epididymitis, 
the  semen  is  of  a  greenish-yellow  color,  due  to  the  presence  of  a  variable  quan- 
tity of  pus-cells,  which  are  associated  Math  some  granular  cells.  The  sperma- 
tozoa may  be  absent  from  the  commencement  of  the  attack,  or  may  persist ' 
throughout  the  course  of  the  disease.  In  chronic  cases  the  pus-elements  are 
less  abundant,  the  spermatozoa  have  disappeared  in  most  cases,  and  in  some 
do  not  reappear.  In  unilateral  epididymitis  the  changes  are  similar,  but  less 
marked.  In  eight  cases  at  the  liopital  du  Midi,  the  seminal  fluid  resembled 
pus  in  color,  and  contained  no  spermatozoa. 

MM.  Terrillon  and  Monod^  brought  before  the  Societe  de  Chirurgie  an 

'  Annates  rie  Dermatologie  et  de  Syphiligrapuie,  Juin,  1880. 
2  Union  MM.,  1881. 
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account  of  some  interesting  experiments,  made  by  injecting  an  irritating  fluid 
into  the  urethrse  of  dogs,  which  illustrated  the  jjathological  anatomy  of  blen- 
norrhagic  epididymitis.  In  man,  observers  have  noted  at  the  origin  of  the 
ejaculatory  ducts  redness  and  vascularization,  and  in  the  vas  deferens  redness 
and  purulent  fluid.  The  tunica  vaginalis,  which  contains  purulent  fluid,  is 
thickened,  and  the  surrounding  cellular  tissue  is  inflamed.  In  dogs,  four 
degrees  of  inflammation  of  the  deferent  canals  are  noted :  (1)  the  mucous 
membrane  is  alone  aflected ;  the  epithelial  cells  are  altered,  being  swollen, 
granular,  and  in  places  wanting  or  deprived  of  their  cilia.  The  vas  deferens 
is  not  swollen,  as  there  may  be  inflammation  of  its  mucous  membrane  without 
swelling.  (2)  The  mucous  membrane  is  aflected,  and  the  wall  cedematous 
and  infiltrated  with  white  blood-corpuscles.  (3)  Deferentitis,  or  as  M.  Terril- 
lon  prefers  to  call  it  "peri-deferentite,"  may  exist,  the  periphery  of  the  canal 
being  infiltrated  with  serum  mixed  with  white  blood-corpuscles.  (4)  When 
the  inflammation  is  intense,  the  liquid  is  greenish-yellow  and  contains  many 
white  blood-corpuscles  and  large  granular  fat-globules.  The  semen  contains 
spermatozoa  during  the  attack ;  the  swelling  of  the  epididymis  is  partial  and 
afteets  the  tail,  which  is  of  a  greenish-yellow  color.  The  canals  of  the  epidi- 
dymis are  doubled  and  trebled  in  volume,  and  present  cavities  like  abscess- 
cavities  filled  with  pus.  The  epithelial  cells  lose  their  cilia  and  desquamate  ; 
the  walls  are  red  and  infiltrated,  and  the  inflammation  extends  to  the  cellular 
tissue.  The  swelling  of  the  epididymis  is  more  apparent  than  real,  as  it  is 
in  reality  hardly  doubled  in  volume;  it  contains  spermatozoa;  the  surround- 
ing cellular  tissue  is  swollen,  and  the  tunica  vaginalis  is  inflamed.  The  testicle 
is  a  little  indurated  and  increased  in  size,  but  is  not  inflamed  to  any  extent. 

M.  Grosselin  found  a  deposit  of  plastic  matter  in  the  cavity  and  in  the  walls 
of  the  convoluted  duct.  This  matter  consisted  of  fat-granules,  granular  glo- 
bules of  inflammation,  and  globules  of  pus ;  the  connective  tissue  was  free 
from  deposit. 

Inflammation  of  the  testicle  itself  is  rare,  and  may  give  rise  to  suppura- 
tion ;  when  this  occurs  it  is  of  consequence,  as  the  pus  is  conflned  by  the 
strong  fibrous  tunica  albuginea,  and  will  burrow  among  the  seminal  tubes 
and  unravel  them ;  and  when  evacuated  by  an  incision  into  the  tubes,  may 
efscape  by  the  same  opening  and  lead  to  the  destruction  of  the  gland.  M. 
Depres'  contends  that  orchitis  is  due  to  retention  of  semen  in  the  testicle 
from  some  obstruction  to  its  escape  by  swelling  of  the  mucous  membrane  of 
the  ejaculatory  ducts,  of  the  vas  deferens,  or  of  the  prostatic  ui'ethi'a.  He 
says  that  seminal  engorgements  rarely  lead  to  suppuration. 

M.  VerneuiP  protests  against  the  opinion  so  generally  held  that  an  orchi- 
tis can  be  produced  by  a  strain.  Velpeau  and  Grerdy  both  agreed  that  it 
could  be  so  produced,  as  vascular  congestion  follows  the  compression  of  the 
cord  by  the  abdominal  muscles.  Verneuil  says  that  the  testicle  must  already 
have  been  affected  or  predisposed. 

A  strong  Covent  Garden  laborer  applied  at  King's  College  Hospital,  suifering  from 
orchitis  of  tiie  left  testicle,  which  he  attributed,  and  apparently  with  good  reason,  to 
the  pressure  of  tlie  abdominal  muscles  on  the  cord  as  it  passed  through  them.  He  was 
in  tiie  habit  of  carrying  very  heavy  loads  on  his  left  shoulder,  and  caused  the  orchitis, 
by  "heaving  them  off',"  so  to  speak,  that  is  by. making  a  violent  muscular  exertion. 

A  student,  when  exercising  on  the  parallel  bars,  was  suddenly  seized  with  acute 
orchitis,  which  was  soon  followed  by  effusion  into  the  tunica  vaginalis.  He  was  posi- 
tive that  he  had  received  no  blow. 

The  testicle  may  be  drawn  up  to,  and  compressed  against,  the  ring  by  spas- 
modic contraction  of  the  cremaster  muscle  (Tillaux).     Beside  inflammatory 

1  Union  Mgdioale,  t.  xxvi.  2  Le  Praticien,  24  F^v.  1879. 
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induration,  stricture,  and  calculus,  a  common  cause  is  latent  tuberculosis  of 
the  testis,  which  is  liable  to  be  overlooked,  as  it  does  not  present  any  well- 
marked  symptoms  ;  but  the  vesiculse  seminales  and  prostate,  in  some  cases, 
may  be  swollen  and  tender. 

Orchitis  follows  in  a  certain  number  of  cases  after  lithotomy,  lithotrity,  or 
■other  causes  of  prostatic  irritation.  Dr.  A.  Gordon'  met  with  orchitis  about 
once  in  fifty  lithotomy  cases.  Mr.  Hutchinson  has  noted  its  occurrence  once 
in  forty  cases.  The  young  are  less  liable  to  suffer  than  adults  or  the  aged. 
In  six  cases  the  left  testicle  was  attacked,  in  four  the  right,  and  in  four  cases 
the  orchitis  was  double.  The  inflammation  runs  down  the  cord,  and  in  five 
cases  out  of  the  fourteen,  acute  pain  was  followed  by  the  formation  of  pus  in 
the  body  of  the  testicle,  requiring  immediate  evacuation. 

In  patients  debilitated  by  disease  or  old  age,  acute  orchitis  may  lead  to 
gangrene  of  the  testicle. 

In  one  case  of  the  interesting  series  collected  by  Dr.  Hanot,^  of  orchitis  occurring 
during  an  attack  of  typhoid  fever,  an  abscess  of  the  scrotum  formed  and  discharged  a 
Teddish-gray  material,  which  the  microscope  proved  to  be  made  up  of  seminal  tubes. 
"The  testicle  wasted  to  one-third  of  its  original  size. 

Spontaneous  gangrene  of  the  testicle,  occurring  in  a  previously  healthy  patient, 
Is  rarely  met  with. 

Professor  Volkmann'  has  reported  a  case  of  acute  hemorrhagic  infarction  of  the  tes- 
ticle terminating  in  spontaneous  gangrene.  A  boy  aged  fifteen,  in  good  health,  was 
seized  with  sidden,  severe  pain  in  the  abdomen,  attended  with  very  acute  constitutional 
disturbance,  but  the  abdomen  was  lax  and  free  from  tenderness.  The  whole  scrotum 
was  very  hard  and  oedematous,  the  left  half  being  deeply  congested,  very  hot,  and  ten- 
-der.  As  it  was  thought  that  the  tunica  vaginalis  had  suppurated,  an  incision  was  made 
through  the  oedematous  scrotum.  The  tunica  vaginalis  was  of  a  dark  blue  color,  and 
■contained  a  tablespoonful  of  dark  blood.  The  surface  of  the  testicle,  which  was  five 
times  its  normal  size,  was  smooth  and  glistening,  and  of  a  dark  red  color.  The  surface 
of  the  epididymis  was  also  congested,  and  the  plexus  pampiniformis  was  filled  with 
coagulated  blood;  the  thrombosed  veins  were  seen  hanging  down  within  the  sac  of  the 
tunica  vaginalis.  The  operation  was  done  antiseptically,  and  the  wound  remained 
:aseptic,  but  the  testicle  became  necrosed  and  exfoliated.  Microscopic  examination 
showed  that  the  hemorrhagic  infarction  had  not  been  preceded  by  inflammation.     No 

wandering  processes  and  no  accumulation  of  lymphoid  elements  could   be  seen only 

vessels  dilated  and  plugged  by  red  blood  corpuscles,  with  here  and  there  evidences  of 
■extravasation  of  blood. 

Sir  Wm.  Lawrence  mentions  an  instance  in  which  the  testis  and  spermatic  cord 
sloughed  after  an  operation  for  strangulated  inguinal  hernia,  although  it  was  not  known 
that  the  spermatic  artery  had  been  divided.  He  thinks  that,  owing  to  the  alteration  in 
the  course  of  the  cord,  it  might  have  been  unconsciously  divided  by  the  operator. 

I  have  given  elsewhere  the  particulars  of  the  case  of  a  boy  whose  testicle  sloughed 
after  the  operation  for  the  radical  cure  of  varicocele  by  antiseptic  incision,  lio-ature, 
and  division  of  some  of  the  veins.  I  have  also  referred  to  a  case  in  which  a  testicle, 
retained  in  the  inguinal  canal,  was  acutely  inflamed  and  became  gangrenous. 

Encysted  Abscess  of  Testis. — Deposits  of  pus  are  at  times  encysted  in  the 
testicle,  and  occasionally  give  rise  to  sharp  attacks  of  pain.  Pysemic  deposits 
are  very  rarely  met  with  iti  the  testicle.* 

Inflammatory  Atrophy  of  Testis. — It  is  probable  that  the  contraction  of  the 
material  effused  in  orchitis  constricts  all  the  vessels  and  the  tubes  of  the  tes- 

1  Medical  Times  and  Gazette,  vol.  ii.  p.  126.     1871. 

2  Arch.  G6n.  de  MSd.,  7e  sgr.,  t.  ii.     1878. 

^  Berliner  klin.  Wochenschrift,  No.  53,  1877. 

*  Wilts  and  Moxon,  Path.  Lectures,  2d  ed.,  page  533. 
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tide,  and  causes  them  to  atrophy.  When  enlarged,  the  epididymis  is  to  be 
felt  running  behind  and  above  the  testicle ;  it  is  hard  and  irregular,  the  tail 
feeling  like  a  marble ;  the  vas  deferens  is  swollen,  and,  together  with  the 
•epididymis,  is,  in  acute  inflammation,  very  tender,  but,  when  the  inflamma- 
tion subsides,  the  effusion  into  the  tunica  vaginalis  which  so  often  accompa- 
nies epididymitis,  becomes  absorbed,  and  the  part  may  be  freely  handled. 
These  cases  should  be  most  carefully  treated  because,  owing  to  exudation 
into  the  cavity  and  walls  of  the  ducts,  obstruction  to  the  passage  of  the 
semen  may  be  caused. 

Acute  inflammation  followed  a  blow  received  on  the  right  testicle  when  sliding  down 
some  banisters,  and  was  treated  at  one  of  the  London  hospitals  by  rest  in  bed,  aperients, 
and  soothing  applications  ;  the  patient  left  the  hospital  apparently  well,  but  the  testicle 
and  epididymis  began  to  waste,  and  finally  disappeared,  being  ultimately  represented  by 
two  small  fibrous  bodies,  about  the  size  of  peas. 

Special  Varieties  of  Orchitis. — Sir  James  Paget'  mentions  a  case  of  gouty 
orchitis,  and  states  that  it  may  be  transferred  by  metastasis  from  one  testicle 
to  another.  The  following  account  of  his  own  case  was  given  to  me  by  a 
Tnarried  medical  friend,  aged  about  50,  who,  when  acting  as  "  locum  tenens," 
suftered  from  gout  and  gouty  orchitis.     He  writes : — 

I  am  a  gouty  subject,  and  was  very  well  on  August  15,  when  I  caught  a  severe  cold 
And  cough,  which,  with  constant  out-door  work  and  standing  from  9  A.  M.  to  9  P.  M., 
■considerably  reduced  my  health  ;  then  for  three  or  four  days  my  urine  scalded  when 
it  was  passed,  and  contained  lithic  acid  ;  suddenly  cystitis  attacked  me,  with  discharge 
■of  mucus  and  blood  from  the  urethra,  great  straining,  and  supra-pubic  pain.  I  had  to 
go  out  driving  one  day,  when  I  found  my  left  tes'ticle  tender  and  swollen  ;  it  continued 
to  increase  in  size  until  it  became  very  large  and  heavy,  with  scrotal  effusion ;  the  ure- 
thral and  vesical  discharge  ceased.  I  used  belladonna  ointment  to  ease  the  pain  ;  it 
<iid  so,  but  irritated  the  skin  of  the  scrotum,  causing  a  discharge,  and  its  use  had  to  be 
■discontinued.  The  glands  of  the  left  groin  and  thigh  began  to  swell,  but  gradually  sub- 
sided. With  rest  and  tonic  medicine,  assisted  by  very  small  doses  of  perchloride  of 
mercury,  the  testicle  was  slowly  reduced  in  size,  but  the  scrotum  still  remained  thick 
-and  occasionally  painful.  A  swelling  of  the  right  knee  came  on,  and  subsided  in  six 
weeks,  when  the  left  testicle  again  became  painful  and  slightly  swelled  about  the  globus 
major. 

When  examined  by  me,  the  left  testicle  was  still  swollen  and  slightly 
tender,  and  the  epididymis  was  markedly  enlarged.  The  sequence  of  the 
symptoms  in  this  case  is  worthy  of  being  noted. 

Dr.  V.  Hanot^  gives  an  account  of  four  cases  of  orchitis  which  occurred 
spontaneously  in  some  patients  suffering  from  typhoid  fever. 

In  all  four  the  right  testicle  was  attacked,  presenting  the  usual  symptoms  of  orchitis 
and  being  very  tender  on  pressure.  As  a  rule  the  epididymis  and  cord  were  free  from 
inflammation  and  the  tunica  vaginalis  from  effusion.  The  orchitis  came  on  when 
the  patients,  who  were  aged  21,  40,  32,  and  18  respectively,  were  convalescing,  but 
had  not  yet  left  their  beds.  In  none  did  the  urine  contain  pus,  and  there  was  no  his- 
tory of  any  injury  having  been  received.  In  the  fourtli  case,  that  of  a  man  aged  18, 
an  abscess  formed  and  the  seminal  tubes  were  extruded.  The  tubes  were  separated  by 
embryonic  elements  which,  together  with  leucocytes,  were  also  seen  within  the  tubes. 
The  epididymis  could  be  felt  in  situ. 

The  association  of  mumps  with  orchitis  is  of  interest  and  of  consequence,  as 
the  inflammation  of  the  testicle  is  at  times  followed  by  its  atrophy.  Mr. 
Curling  says  that  he  has  met  with  two  such  cases.  The  orchitis  apjaears 
about  the  sixth  or  eighth  day  after  the  onset  of  the  parotid  inflammation, 

1  Clinical  Lectures,  Brit.  Med.  Journ.,  May  22,  1875.  '  Loc.  cit.,  p.  595. 
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just  as  the  swelling  is  beginning  to  subside.  It  is  not  due  to  metastasis,  but 
most  probably  to  some  blood  infection,  as  the  swelling  of  the  parotid  gland 
does  not  subside  more  rapidly  on  its  appearance,  and  cases  have  been  noticed 
in  which  orchitis  has  occurred  without  any  inflammation  of  the  parotid  or 
before  its  appearance.  On  the  fourth  day  of  the  orchitis,  the  testicle  is  two  or 
three  times  its  normal  size,  very  hard,  tender,  and,  as  a  rule,  unaccompanied  by 
hydrocele.  Atrophy  supervenes  weeks  or  months  after  the  attack.  In  some 
cases,  fortunately,  the  atrophy  is  arrested,  and  the  testicle  recovers  its  normal 
size  and  plumpness ;  more  often  it  persists ;  the  other  testicle  may  become 
hypertrophied.  Atrophy  of  both  testicles  is  followed  by  im'potency  ;  atrophy 
of  one  testicle  by  diminution  of  sexual  power.  Children  are  not  attacked 
by  orchitis  when  suffering  from  mumps,  but  an  appreciable  number  of  adults, 
are,  the  onset  of  the  complaint  being  occasionally  ushered  in  by  acute  deli- 
rium.    In  a  few  instances  meningitis  has  been  met  with  as  a  complication. 

Professor  La-veran,  of  the  Val-de-GrSce  Hospital,'  in  432  cases  of  mumps 
observed  among  soldiers,  noted  156  examples  of  single  or  double  orchitis  ; 
one  case  of  double  orchitis  occurred  to  five  or  six  cases  of  single.  Out  of  111 
cases,  atrophy  occurred  in  73. 

Mr.  A.  E.  Manby's  patient,'  a  man  aged  19,  a  servant  at  a  school  where  an  attack, 
of  mumps  was  epidemic  amongst  the  pupils,  was  seized  with  orchitis  of  the  right  testicle,, 
which  was  ushered  in  by  rigors  and  sickness.  Twenty-four  hours  afterwards  he  had 
inflammation  of  both  parotids.  In  one  of  Dr.  Clement  Duke's  cases,'  tlie  orchitis  ap- 
peared on  the  first  day  of  the  illness,  the  parotids  not  being  afiected  from  beginning  to 
end,  but  only  the  submaxillary  glands.  Dr.  Hall's  patient,  a  boy  aged  16,  had  reached 
the  fifth  day  of  the  disease,  and  the  parotitis  had  disappeared,  when  he  was  attacked 
with  meningitis ;  this  began  to  decline  on  the  eighth  day,  when  acute  orchitis  set  in, 
which,  however,  subsided  in  a  few  days  more. 

M.  Lereboullet  showed  before  the  Societe  des  Hopitaux*  a  soldier,  aged  22,  in  whom 
a  curious  transformation  had  followed  an  attack  of  cynanche  parotidaea.  Four  days. 
after  the  appearance  of  mumps  double  orchitis  came  on,  and  the  testicles  swelled  to  the 
size  of  a  fist ;  this  passed  away  in  three  days,  and  soon  afterwards  the  mumps  also  dis- 
appeared. In  twenty  days  each  testicle  was  atrophied  to  the  size  of  a  small  almond, 
the  epididymis  remaining  normal;  sexual  desire  was  lost;  the  mammary  glands  became 
enlarged ;  the  hair  on  the  face  ceased  to  grow,  the  chin  becoming  smooth. 

In  syphilitic  orchitis  the  atrophy  is  slow,  and  the  microscope  shows  that 
the  lesion  has  its  seat  in  the  reticular  tissue  which  surrounds  the  seminiferous- 
tubules  ;  these  then  atrophy  as  the  result  of  pressure.  In  the  orchitis  follow- 
ing mumps  or  masturbation,  the  atrophy  goes  on  with  rapidity,  the  epididy- 
mis often  remaining  intact.  Under  the  microscope,  the  tubules,  which  are 
alone  affected,  present  a  notable  hypertrophy  of  their  internal  coat,  with 
atrophy  of  their  epithelial  lining,  and  disappearance  of  their  lumen.  The 
sclerosis  is  parenchymatous  and  not  interstitial. 

Rheumatic  Orchitis. — In  patients  subject  to  rheumatic  pains,  Mr.  Curling 
has  noticed  the  sudden  appearance  and  disappearance  of  inflammation  of  the 
testicle.  Dr.  Macleod  noted  in  his  work  on  Rheumatism,  published  as  far 
back  as  1842,  cases  of  rheumatic  inflammation  attacking  first  one  testicle  and 
then  the  other.  In  1861  M.  Bouisson^  reported  some  cases  of  the  same  kind. 
M.  Reclus  states  that  a  man  aged  61,  who  suffered  from  double  rheumatic 
orchitis,  lost  both  his  testicles  from  atrophy.  The  pain  in  rheumatic  orchitis 
is  acute,  attended  Avith  heat  and  tenderness,  but  no  swelling,  and,  like  rheu- 
matic affections  elsewhere,  comes  and  goes  suddenly. 

'  Gaz.  des  H6p.,  1878.  «  British  Med.  Journ.,  vol.  ii.  p.  584.     1877. 

8  Lancet,  vol.  ii.  p.  744.     1881.  <  Gaz.  des  Hop.,  Aout,  1877. 

8  Tribut  a  la  Cliirurgie,  t.  ii.     Moutpellier,  1861. 
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Variolous  Orchitis. — Mr.  Curling  has  failed,  although  he  has  made  care- 
ful inquiries  of  the  medical  officers  of  the  London  Smallpox  Hospital,  to 
verify  the  statements  of  M.  Gosselin^  and  M.  Beraud,^  that  smallpox  is 
associated  with  inflammation  of  the  testicle.  The  latter  observer  describes 
two  kinds,  the  peripheral  variolous  orchitis  and  the  parerichymatous ;  the 
former  is  the  more  common. 

It  must  be  remembered  that  orchitis  may  be  due  to  malarial  influences, 
when  it  should  be  treated  by  the  use  of  quinine  and  by  removal  to  a  healthy 
locality.  Dr.  Ellis  and  Dr.  Duffey^  have  pointed  out  that  orchitis  may  be  a 
copcomitant  or  sequel  of  Mediterranean  fever. 

Epididymitis  may  occur  at  any  time  during  an  attack  of  gonorrhcea.* 

Diagnosis  of  Orchitis. — An  attack  of  acute  orchitis  may  present  some  of 
the  symptoms  met  with  in  a  case  of  strangulated  inguinal  hernia,  the  most 
prominent  of  which  are  nausea,  vomiting,  and  costiveness,  with  swelling  of 
the  spermatic  cord  and  pain  extending  to  the  loins.  In  cases  of  congenital 
hernia,  the  testicle  will  be  obscured  by  the  presence  of  the  contents  of  the 
hernia  in  the  tunica  vaginalis,  but  in  ordinary  cases  it  can  be  seen  and  felt 
at  the  bottom  of  the  scrotum.  As  a  rule,  a  hernia  has  a  history  of  some 
duration;  it  occupies  the  inguinal  region,  becomes  distended  on  coughing,  and 
disappears  under  pressure,  or  when  the  patient  lies  down  ;  it  first  makes  its 
appearance  in  the  upper  part  of  the  scrotum,  and  forces  its  way  downwards. 
When  it  has  appeared  but  recently  it  will  be  small,  but  may  be  so  tender  as 
to  make  an  examination  difficult,  requiring  the  use  of  an  anfesthetic.  The 
testicle  is  large,  hard,  and  heavy,  retains  its  form,  and  can  be  isolated  from' 
the  cord  above.  If  a  retained  testicle  be  inflamed,  there  will  be  an  empty 
and  undeveloped  scrotum  on  the  same  side,  and  there  may  be  a  history  of 
the  improper  application  of  a  truss,  of  a  blow,  or  of  a  gonorrhoea.  The 
vomited  matter  consists  of  the  contents  of  the  stomach  only,  thei'e  is  no 
distention  of  the  abdomen,  and  the  pain  is  referred  to  the  side  affected,  and 
is  not  general.  A  purgative  enema  will  bring  away  some  fecal  matter  and 
clear  up  the  diagnosis.  As  a  rule,  a  hernial  swelling  is  not  as  painful  as  an 
inflamed  testicle,  but  the  two  conditions  may  be  combined. 

Prognosis. — The  eflJ'usion  into  the  tunica  vaginalis,  consequent  on  epididy- 
mitis, is  soon  absorbed,  and  the  two  layers  of  the  membrane  may  become  adhe- 
rent. Hunter  says  that  the  hardness  of  the  epididymis  may  continue  for  some 
time,  even  for  life,  but  that  seldom  if  ever  do  any  bad  consequences  result 
from  it,  if  the  vas  deferens  be  not  rendered  impervious  ;  and  not  even  then  if 
it  is  only  in  one  testicle,  the  other  being  equal  to  all  the  purposes  of  generation. 
The  testicle  sometimes  wastes  away  after  an  attack  of  inflammation,  and 
the  ducts  of  the  glands  may  become  obstructed.  In  cases  of  double  orchitis, 
the  patient  may  be  rendered  sterile,  owing  to  the  passage  of  spermatozoa 
being  stopped.  The  inflammation  runs  its  c'ourse  in  about  a  week,  and  then 
subsides;  the  testicle  remains  tender  for  some  time,  especially  after  connection, 
and  is  liable  to  a  fresh  attack  of  inflammation.  Varicocele  predisposes  to 
repeated  attacks  of  orchitis;  and  gonorrhoeal  epididymitis,  in  its  turn,  aggra- 
vates the  varicocele,  and  renders  atrophy  of  the  testicle  more  likel}^  to  occur. 
M.  Gosselin  has  noticed  a  gonorrhoeal  inflammation  of  the  vas  aberrans.  A 
hard  cord  ran  in  a  straight  direction  from  below  upwards  for  a  short  distance 
on  the  outer  aspect  of  the  epididymis,  and  terminated  in  a  hard,  tender 
swelling.     The  testicle  was  unaffected. 

'  French  Translation  of  Curling  on  Testis,  etc. 

2  Archives  Gfin.  de  M^d.,  5e  s€t.,  t.  xiii.  p.  274. 

3  Lancet,  1881,  vol.  i.  pp.  161-577.  *  See  Vol.  II.  p.  341,  supra. 
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Treattnent  of  Orchitis. — The  patient  is  to  be  sent  to  bed,  and  the  scrotum 
and  testicles  well  supported  by  broad  pieces  of  strapping,  which  stretch  from 
thigh  to  thigh,  and  pass  under  the  scrotum ;  or  the  same  end  may  be  eflfected 
by  means  of  a  crutch-pad  placed  between  the  thighs,  well  up  to  the  peri- 
neum, under  the  scrotum  ;  or  by  the  support  afforded  by  a  horseshoe-shaped 
tray,  made  of  gutta-percha  or  stiff  cardboard,  placed  under  the  scrotum.  In 
some  instances  the  swelling  will  subside  under  the  application  of  lead  and 
evaporating  lotions  combined.  If  the  inflammation  be  severe,  relief  will  be 
undoubtedly  afforded  by  the  applitjation  of  half  a  dozen  leeches  to  the  cord, 
or  by  section  of  several  of  the  scrotal  veins,  after  the  patient  has  stood  up  and 
fomented  the  part ;  the  bleeding  is  to  be  encouraged  by  fomentations.  The 
inflammatory  attack  may  be  cut  short  at  its  commencement  by  the  applica- 
tion of  ice  in  India-rubber  bags,  or  by  means  of  iced  water  passing  through 
a  metal  coil.  In  some  cases,  instead  of  giving  immediate  relief  and  cutting 
short  the  attack,  the  application  of  cold  fails,  and  then  it  is  advisable  to 
apply  sedative  fomentations. 

The  local  applications  recommended  for  use  in  cases  of  orchitis  are  very 
numerous.  Dr.  Besnier,  in  addition  to  the  usual  treatment,  keeps  the  part 
constantly  enveloped  in  cloths  saturated  with  a  concentrated  infusion  of  digi- 
talis leaves,  which  may  be  used  hot  or  cold,  according  to  the  feelings  of  the 
patient.  A  lotion  of  tincture  of  arnica  (one  part  to  six)  may  be  applied,  or  a 
liniment  composed  of  equal  parts  of  tincture  of  arnica  and  soap  liniment  may 
be  rubbed  along  the  cord. 

Lead  and  evaporating  lotions  give  ease  in  some  cases,  and  the  constant 
application  of  sulphuric  ether,  as  recommended  by  Dr.  Assadorian,  will 
be  found  valuable.  Some  surgeons  paint  the  part  with  a  tincture  of  iodine 
(3j  to  f Ij  sp.  vini  rect.) ;  others  prefer  to  use  a  strong  solution  of  nitrate  of 
silver  (gr.  xx-xxx  to  f3j).  M.  Bonnafont  reports  remarkable  results  from 
painting  the  part  with  collodion,  but  other  observers  do  not  speak  by  any 
means  so  highly  of  the  remedy,  as  it  causes  smarting  pain.  An  ointment 
of  iodoform,  one  part  to  ten  of  vaseline,  has  been  used.  Belladonna  oint- 
ment, or  the  extract  of  belladonna  with  glycerine,  is  a  most  useful  application. 
Mercurial  ointment,  made  with  the  oleate  of  mercury,  or  iodine  ointment, 
will  in  indolent  cases  expedite  the  cure.  Pressure  by  means  of  stimulating 
plasters,  instead  of  by  the  ordinary  strapping,  is  sometimes  desirable.  In 
some  chronic  cases  the  continuous  galvanic  current  may  be  tried,  as  recom- 
mended by  M.  Terrillon. 

For  internal  use  we  have  in  tartar  emetic  a  powerful  drug,  and  I  have 
invariably  found  the  following  mixture  eflicacious  when  taken  every  four 
hours :  E, — Vini  antimonialis,  f  Jss ;  Tinct.  hyoscyami,  f 5j  ;  Magn.  carb.  gr. 
X ;  Magn.  sulph.  3j ;  Aq.  menth.  pip.  f  Ij.  M.  If  there  be  much  restlessness, 
Dover's  powder  and  calomel  may  be  given. 

Seven-drop  doses  of  tincture  bf  arnica,  with  two-aud-a-half-drop  doses  of 
Fleming's  tincture  of  aconite,  will  be  found  of  service  when  there  is  fever. 
Bromide  of  potassium  and  tincture  of  hyoscyamus  in  large  doses,  give 
relief  in  some  cases ;  the  latter  ever  since  its  strong  recommendation  by 
Mr.  Gray,  in  1844,  has  been  constantly  prescribed.  Other  sedatives  when 
given  in  full  doses,  are  very  efficacious — such  as  morphine  (gr.  J  to  J),  lupulin, 
and  camphor.     Salicylate  of  sodium  is  the  latest  remedy'  proposed. 

If  suppuration  be  suspected  owing  to  the  symptoms  of  tension,  as  shown  by 
a  quick  pulse,  high  temperature,  shivering,  swelling,  and  great  tenderness,  the 
part  should  be  well  fomented,  and  an  early  puncture  made  into  the  gland.  In 
a  case  of  epididymitis  from  gonorrhoea,  injections  and  specific  medicines  should 
be  stopped.  When  the  acute  symptoms  have  subsided,  the  testicles  should  be 
kept  well  supported  in  a  handkerchief  or  a  suspensory  bandage,  and  strapping 
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should  be  applied  to  procure  the  absorption  of  the  products  of  inflammation. 
The  patient  is  placed  on  a  couch,  the  scrotum  is  shaved,  and  the  swollen  testi- 
cle, well  separated  from  its  fellow,  is  isolated  in  the  lower  part  of  the  scrotum 
by  a  narrow  strip  of  wash-leather  strapping  passed  alcove  it  and  encircling 
the  cord ;  then  narrow  pieces  of  good  sti-apping,  about  an  inch  broad,  are 
passed  from  above  downwards  and  before  backwards,  and  pressure  is  made 
until  the  whole  of  the  gland  is  comfortably  encased  by  the  strapping,  which 
is  finished  oft'  by  another  piece  encircling  the  ends  above ;  this  must  be  re- 
newed when  it  becomes  loose,  as  it  soon  will  do,  owing  to  the  subsidence  of 
the  swelling.  It  is  important  to  procure  an  early  absorption  of  the  eftusion 
in  epididymitis,  and  for  this  purpose  small  doses  of  mercury  are  given :  the 
mercurial  ointment  may  be  used  so  as  to  affect  the  gums  slightly,  or  the  liq. 
hydrarg.  perchloridi  may  be  given,  combined  with  iodide  of  potassium  and 
decoct,  cinchonte.  Locally,  absorption  may  be  stimulated  by  the  application 
of  tincture  of  iodine,  or  of  blistering  fluid,  lightly  painted  on.  The  cure  will 
be  expedited  by  change  of  air  and  generous  diet.  When  the  epididymitis  is 
•due  to  urethral  stricture,  this  must  be  dilated. 

Operative  Treatment. — In  cases  of  acute  orchitis,  with  effusion  of  serum  into 
the  tunica  vaginalis,  the  pain  may  be  relieved  by  puncturing  the  membrane 
with  a  small  knife,  or  hj  acupuncture.  Vidal  (de  Cassis)  recommended 
incision  {debridement)  of  the  tunica  albuginea,  in  cases  where  the  local  or 
constitutional  symptoms  were  severe.  He  declared  that  by  division  of  the 
tunica  albuginea  the  pain  due  to  tension  was  relieved,  and  that  the  gland 
"was  in  consequence  less  liable  to  injury.  Mr.  Curling  is  strongly  opposed  to 
this  plan  of  treatment,  but  confesses  that  neither  himself  nor  M.  Gosselin,  who 
«.pproves  his  views  on  the  subject,  has  practised  the  operation.  M.  Grosselin 
■says  that  the  cases  in  which  puncture  has  been  practised,  or  the  great  majority 
■of  them,  have  been  cases  of  gonorrhceal  orchitis,  in  which  the  body  of  the  tes- 
ticle very  seldom  suffers,  and  that  the  relief  is  due  to  the  incision  of  the  tunica 
vaginalis  and  the  escape  of  the  contained  hydrocele  fluid.  He  also  doubts 
"whether  the  tunica  albuginea  is  opened  at  all,  and  says  that  he  should  expect 
an  immediate  hernia,  or  a  secondary  escape,  of  the  seminal  tubes  to  follow.  In 
■contrast  to  the  large  number  (400)  operated  on  by  M.  Vidal,  M.  Demarquay 
mentions  four  cases,^  in  three  of  which,  after  puncture  for  acute  orchitis,  the 
patient  entirely  lost  his  testicle  by  the  escape  of  the  seminal  tubes ;  in  the 
fourth  the  loss  was  partial.  Salleron  mentions  that  two  soldiers  lost  their 
testicles  in  the  same  manner  after  like  treatment.^ 

In  1876,  Mr.  Henry  Smith,  of  King's  College  Hospital,  advocated  the 
treatment  of  acute  orchitis,  from  gonorrhoea,  by  puncture  of  the  body  of  the 
testicle.  A  narrow-bladed  knife  is  passed  into  the  most  swollen  part  of  the 
gland,  and  a  puncture,  the  width  of  tlie  knife-blade,  is  made  in  the  tunica 
albuginea.  Mr.  Smith  has  had  occasion  to  perform  this  operation  many 
times,  and  I  have  myself  followed  his  example  in  acute  cases. 

In  the  case  of  a  friend  who  had  struck  his  left  thigh  violently  against  a  desk,  the  left 
testicle  became  acutely  inflamed,  and,  as  he  would  not  then  allow  me  to  puncture  it,  I 
tried  the  usual  sedative  remedies ;  but  these  were  so  slow  in  their  action,  and  he  suf- 
fered so  much  pain,  that  he  was  afterwards  glad  to  allow  a  puncture  to  be  made.  I 
passed  a  narrow-bladed  knife  through  the  coverings  of  the  testicle  into  its  substance ;  a 
■quantity  of  serum  spurted  out  from  a  small  hydrocele  ;  the  relief  was  immediate. 

I  have,  of  late,  contented  myself  by  puncturing  with  a  large  suture  needle, 
in  five  or  six  places.  I  have  punctured  the  epididymis,  when  swollen,  with 
good  result.     I  am  unaware  of  any  bad  consequences  after  the  puncture  as 

'  Bulletin  Gfoeral  de  Therapeutique,  t.  Iv.  p.  549.     1858. 
*  Archives  Generales  de  MSdecine,  FSvrier,  1870. 
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practised  by  Mr.  Henry  Smith ;  that  it  gives  instant  relief  there  is  no  ques- 
tion. The  testicle  does  not,  it  is  true,  form  the  chief  bulk  of  the  swelling, 
but  that  it  is  not  at  all  aft'ected  has  not  been  demonstrated.  MM.  Demarquay 
and  Salleron  were  certainly  unfortunate  in  their  experience.  The  objections 
urged  against  the  proceeding  seem  based  upon  theory  rather  than  experiment. 
That  a  testicle  will  waste  after  acute  inflammation,  however  caused,  is  not 
questioned,  and  if  a  puncture  will  relieve  the  inflammation,  its  influence  must 
be  for  good  and  not  for  evil. 

Treatment  by  Compression. — Since  Dr.  Fricke,  of  Hamburg,  first  advocated 
the  treatment  of  orchitis,  whether  acute  or  chronic,  by  compression  by  means 
of  strapping,  his  method  has  become  universal,  since  the  relief  of  pain,  and 
the  diminution  of  the  swelling  by  absorption,  are  undoubted.  Some  surgeons 
apply  the  strapping  in  acute  cases ;  others  wait  until  the  acute  symptoms 
have  subsided.  Care  must  be  taken  lest  the  strapping  cause  irritation  or 
sloughing  of  the  scrotum. 

Very  effective  compression  may  be  made  by  using  Esmarch's  or  Martin's 
elastic  bandage. 

An  instrument  has  been  designed  by  Dr.  O.  N.  White,^  for  securing  safe  and  pain- 
less pressure  on  tlie  testicle  in  cases  of  orchitis.  It  is  made  of  hardened  rubber,  perfo- 
rated with  holes,  as  thin  and  as  light  as  possible.  The  swollen  testicle  is  placed  within 
a  shell-shaped  shield,  down  the  front  of  which  a  cleft  runs  which  allows  the  two  thin 
edges  to  overlap,  and  the  pressure  is  regulated  by  means  of  a  lace  passed  through  small 
holes. 

Professor  Thiry,''  of  Brussels,  has,  for  thirty  years  past,  treated  acute  orchitis  by 
methodical  compression  of  the  testicle.  He  applies  a  starched  bandage  combined  with  a 
spica  of  the  groin,  enveloping  almost  all  the  abdomen,  and  acting  directly  on  the  cord, 
which  is  swollen  and  tender,  by  means  of  graduated  compresses.  The  patient  is  kept 
in  bed,  and  given  small  doses  of  bromide  of  potassium  and  opium  every  three  hours. 
In  five  or  six  days  the  dressing  is  changed  for  a  suspensory  bandage,  and  in  a  few 
days  more  the  patient  is  well. 

Acute  inflammation  of  a  testicle  retained  in  the  groin  gives  rise  to  a  swelling 
like  an  inflamed  inguinal  gland,  or  a  strangulated  inguinal  hernia ;  the 
scrotum  on  the  affected  side  will  be  not  only  empty,  but  probably  unde- 
veloped. The  treatment  should  be  energetic,  lest  the  peritoneum  inflame,  and 
should  be  carried  out  as  already  described.  A  puncture  in  a  case  of  this 
kind  would  be  advantagteous,  as  it  would  give  early  relief,  and  if  followed 
by  wasting  of  the  gland  no  harm  would  result. 

Chronic  Orchitis. — Acute  orchitis  is,  as  a  rule,  followed  by  resolution  •,. 
the  chronic  form  of  the  complaint  is  generally  due  to  tertiary  syphilis,  and 
may  be  the  only  symptom  of  the  disease  present. 

Chronic  epididymitis  may  be  the  sequel  of  an  acute  inflammation,  or  it  may 
be  chronic  from  the  commencement.  The  epi-didymis  becomes  increased  in 
size,  and  hard  to  the  touch.  Obliteration  of  the  canal  is  often  present,  and 
although  it  may  occur  at  any  part  of  the  epididymis,  is  most  common  at 
the  tail,  where  may  be  felt  a  hard  fibrous  nodule,  which  gives  rise  to  a 
dilated  condition  of  the  canal.  The  swelling,  unlike  that  caused  by  tuber- 
culous deposits,  is  smooth,  and  not  irregular  and  bossy.  A  hydrocele  may 
be  present,  of  a  size  sufficient  to  obscure  the  swollen  epididymis.  Eeclus 
attaches  much  importance  to  the  fact  that  the  loop  and  sulcus  formed  by  the 
vas  deferens  can  be  distinctly  defined. 

Chronic  orchitis  gives  rise  to  but  slight  pain  and  swelling  of  the  testicle, 
the  surface  of  which  is  irregular.     The  seminal  fluid  is  said  to  be  slightly 

"  Boston  Med.  Journ.,  vol.  cii.  p.  99.  »  Presse  M6d.  Beige,  5  Nov.  1876. 
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pinkish  in  color.  This  variety  generally  follows  an  acute  attack,  but  orchitis 
may  be  chronic  from  the  first.  Reclus  proposes  to  restrict  the  term  chronic 
orchitis  to  a  sclerosed  condition  of  the  testicle.  This  sclerosed  condition, 
which  tends  towards  atrophy,  is  rare  after  gonorrhoeal  epididymitis,  but  not 
uncommon  after  an  injury.  An  interstitial  proliferation  takes  place,  which 
•contracts  and  obliterates  the  seminal  tubules.  The  testicle  or  testicles,  for 
they  are  at  times  both  aftected,  enlarge  slowly,  and  without  pain,  and  are 
■often  much  enlarged  before  the  patient  seeks  the  sui'geon's  advice. 

The  term  atheroma  testis  has  been  applied  by  Forster  to  cases  of  chronic 
inflammation  of  the  testicle.  The  sac  of  the  tunica  vaginalis  propria  is  oblit- 
-erated  by  adhesions,  and  the  tunica  albuginea  is  much  thickened.  A  large  cyst 
w^ith  several  small  ones  is  formed,  and  is  filled  with  a  semifluid,  atheromatous 
pulp,  containing  crystals  of  cholesterin,  oil  globules,  granular  cells,  and  yellow 
pigment.  The  wall  of  the  cyst  is  covered  with  vascular  granulations,  and 
is  at  times  incrusted  with  calcareous  matter.  The  lining  material  resembles 
granulation-tissue,  but  when  closed  the  cyst  does  not  secrete  pus,  but  granular 
cells,  which  may  be  seen  in  all  stages  of  fatty  degeneration.  The  process 
begins  by  causing  a  hyperplastic  thickening  of  several  main  septa,  which 
«ause  by  their  contraction  portions  of  the  testicular  parenchyma  to  become 
strangulated,  and  to  undergo  fatty  degeneration. 

Chronic  orchitis  going  on  to  suppuration  was  met  with  nine  times  by 
Billroth.'  The  disease  usually  occurred  in  healthy  men,  between  the  ages  of 
twenty-one  and  sixty,  and  generally  without  known  cause,  though  in  one 
instance  it  followed  a  blow.  Abscesses  slowly  formed  in  different  parts  of 
the  parenchyma,  and  became  filled  with  cheesy  pus  and  lined  with  spongy 
granulations.  The  testis  usually  was  completely  destroyed,  the  general 
health  being  unaffected.  In  two  cases  the  disease,  which  was  unattended 
by  pain,  had  existed  for  twelve  and  fifteen  years  respectively.  Twice  the 
abscesses  were  opened  up  and.  scraped,  and  then  healed.  All  the  patients 
were  free  from  pulmonary  phthisis,  nor  was  there  any  history  of  gonorrhoea 
or  syphilis.  This  form  of  chronic  orchitis  can  only  be  diagnosed  by  the 
history  of  the  case  ;  sometimes  even  by  anatomical  examination  it  cannot  be 
■distinguished  from  tubercular  or  syphilitic  orchitis. 

Syphilitic  Saroocble,  or  Syphilitic  Orchitis. — The  best  description  of 
syphilitic  orchitis,  and  the  one  generally  adopted  by  writers,  is  that  given 
by  Virchow,  in  his  work  on  the  Pathology  of  Tumors.  There  are  two  forms 
•of  the  complaint :  the  simple  and  the  gummatous.  In  slight  cases  there  is  a 
chronic  interstitial  inflammation  of  the  intertubular  connective  tissue,  which 
is  often  associated  with  periorchitis  {albuginite  syphilitique  of  Ricord),  and 
gives  rise  at  times  to  a  considerable,  even  cartilaginous,  thickening  of  the 
tunica  albuginea,  associated  with  hydrocele.  The  cavity  of  the  tunica  vaginalis 
may  become  obliterated  by  complete  adhesion  of  its  walls.  In  interstitial  orchi- 
tis, conical  white  bundles  penetrate  from  the  thickened  tunica  albuginea  to 
the  interior,  and  the  intermediate  tissue  becomes  dense  and  callous.  These 
bundles  are  often  lobulated,  and  are  at  times  confined  to  one  portion,  but  at 
others  are  spread  throughout  the  testicle.  This  white  compact  tissue  causes 
the  disappearance  of  the  seminal  tubes,  which  it  replaces,  and,  contracting  after 
the  manner  of  cicatricial  tissue,  causes  a  depression  on  the  surface  of  the  gland. 
When  the  complaint  is  more  intense,  yellow  gummatous  tumors  are  devel- 
oped, sometimes  in  the  thickened  tunica  albuginea,  and  at  other  times  in  the 
substance  of  the  testicle  itself.  The  yellow  mass  is  seen  clearly  to  result  from 
the  proliferation  and  subsequent  fatty  degeneration  of  the  cells  of  the  connec- 

1  Clinical  Surgery,  New  Syd.  Soc,  1881. 
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tive  tissue.  The  new-formed  connective  tissue  is  the  principal  seat  of  the  pro- 
liferation, whicli  is  not  due,  as  Billroth  says,  to  a  croupous  exudation  around 
the  spermatic  canals.  The  increase  in  size  and  the  nuclear  division  of  the 
corpuscles  of  the  connective  tissue  ai'e  well  seen.  At  a  later  period  the  nodo- 
sities suffer  fatty  degeneration ;  a  large  collection  of  fat  and  granular  coi-pus- 
cles,  at  first  large  and  then  smaller,  form  in  the  centre,  but,  owing  to  the 
quantity  of  fibrous  tissue  present,  the  yellow  masses  are  comjDact,  dry,  firm, 
and  not  soft  like  tubercular  deposits.  When  the  interstitial  connective-tissue 
mass  is  young,  soft,  and  vascular,  it  may  easily  be  mistaken  for  tubercular  or 
sarcomatous  matter. 

Syphilitic  orchitis,  whether  it  cause  simple  induration,  or  a  gumma,  is  an  im- 
portant complaint,  as  in  bad  cases  it  leads  to  a  suspension  of  the  secretion  of 
spermatozoa  on  the  aft'ected  side ;  but  when  the  disease  is  partial,  spermatozoa 
are  still  formed  by  the  sound  portion  of  the  testicle.  The  yellow  deposit  is 
not  vascular,  the  fluid  used  to  inject  the  testicle  stopping  at  the  mass.  At 
times,  but  very  rarely,  ulceration  takes  place,  and  gives  rise  to  a  benign, 
fungus  or  hernia  testis. 

According  to  Rindfleisch,  the  syphilitic  inflammation  takes  place  in  the 
connective  tissue,  and  is  followed  by  its  fibrous  condensation.  The  fibrous- 
bands  are  conoidal  in  shape,  ^^'ith  their  bases  at  the  thickened  tunica  albu- 
ginea,  and  their  apices  at  the  corpus  Highmorianum.  In  the  fibroid  mass 
syphilitic  gummata  are  formed ;  nodules,  about  the  size  of  cherry-stones,. 
being  scattered  throughout  it.  The  corpuscular  elements  of  the  connective 
tissue  proliferate,  and  then  suffer  fatty  degeneration,  but  the  intervening- 
fibrous  tissue  persists,  and  gives  the  formation  a  tough  consistency. 

Microscopic  Appearances. — On  examining  the  testicle  which  furnished  the 
microscopic  specimen  from  which  the  accompanying  drawing  (Plate  XXXV., 
Fig.  9)  was  made,  it  will  be  seen  that  it  has  become  the  seat  of  syphilitic 
infiltration,  the  whole  gland  being  filled  with  fibrous  tissue  and  with  small 
round  cells : — 

In  those  parts  which  have  been  lately  invaded,  the  fibrous  tissue  is  disposed  in  narrow 
bands,  with  a  large  number  of  round  cells  on  every  side  of  them,  and  no  part  of  the 
inguinal  gland  substance  can  be  seen.  This  young  tissue  is  well  supplied  Avith  blood- 
vessels. In  the  older  growth  the  bands  of  fibrous  tissue  have  bcome  larger,  and  the 
small  cells  much  fewer  in  number,  while  the  bloodvessels  have  become  nearly  occluded 
by  a  fibrous  growth  which  appears  to  have  grown  inwards  from  their  walls.  In  parts 
further  advanced,  there  is  nothing  to  be  found  but  dense  fibrous  tissue  with  a  few  round 
cells,  the  vessels  having  entirely  disappeared.  It  is  a  curious  fact  that  the  formation 
of  fibrous  tissue  in  its  different  stages  is  not  confined  to  the  testicle,  exactly  similar 
appearances  being  found  in  the  bi'ain ;  and  it  is  impossible,  on  examinino-  this  new 
growth,  to  decide  whether  the  specimen  under  the  microscope  is  taken  from  the  brain 
or  the  testis. 

The  symptoms  of  syphilitic  sareocele  are  unfortunately  so  slight  that  the 
patient  either  fails  to  notice  the  increase  in  size  of  the  testicle,  or  neglects  to 
report  it  to  the  surgeon ;  it  is  so  at  the  commencement  of  the  attackj'and  the 
relapses,  which  are  far  from  uncommon,  are  neglected  in  the  same  way,  much 
to  the  detriment  of  the  organ.  The  symptoms  come  on  gradually,  with  increase 
in  the  size  of  the  testicle,  which  feels  hard  to  the  touch,  and  can  be  readily 
distinguished  from  the  epididymis  which  is  generally  free  from  any  deposit. 
If  the  disease  progresses,  the  testicle  becomes  as  large  as  a  closed  fist,  oval  in 
shape,  and  flattened  from  side  to  side. 

The  surface  of  the  gland  may  be  smooth,  or  bossy  from  the  presence  of  hard 
nodules.  When  these  are  deep  in  the  suljstance  of  the  testicle,  they  escape 
detection,  but  when  situated  on  its  surface  or  on  the  tunica  albuginea,  they 
may  be  readily  felt  as  hard,  shot-like  deposits,  or  the  gland  feels  of  unequal 
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elasticity  as  here  and  there  the  tunica  albuginea  is  thickened  in  patches. 
These  appearances  and  the  presence  of  a  hydrocele  are  very  characteristic  of 
the  disease.     The  slcin  of  the  scrotum  is  in  no  way  altered. 

The  distinction  between  the  epididymis  and  testis  is  eventually  lost,  the 
former  being  probably  flattened  out  on  the  latter.  Testicular  sensation  is 
diminished,  and  the  patient  allows  the  surgeon  to  handle  the  swelling  roughly 
and  to  make  firm  pressure  without  complaining.  The  cord  can  be  felt  dis- 
tinctly above :  it  is  not  enlarged,  nor  is  it  tender  when  squeezed ;  occasionally, 
however,  an  infiltration  of  the  vas  deferens  will  cause  it  to  be  uniformly 
enlarged.  When  the  testicle  is  of  a  certain  size  the  patient  supports  it,  as 
its  weight  causes  a  dull  aching  pain  which  travels  up  the  cord  to  the  loins, 
and  extends  down  the  inner  side  of  the  thigh.  In  syphilitic  sarcocele,  both 
testicles  may  be  unequally  enlarged ;  if  skilfully  treated,  as  a  rule  the  swell- 
ing subsides,  but  relapses  are  common. 

M.  E-eclus  met  with  one  case  of  syphilitic  sarcocele  in  thirty-seven  adults 
suffering  from  syphilis,  and  it  is  said  that  it  occurs  in  one-third  of  the  infants 
suffering  from  constitutional  syphilis.  In  most  cases  no  reason  for  the  onset 
of  the  disease  can  be  assigned,  but  Ricord  holds  that  a  testicle  which  has  been 
attacked  by  acute  or  chronic  inflammation  is  more  liable  to  suffer  change 
than  one  which  has  not  been  inflamed  or  injured. 

The  enlargement  of  the  testicle  is  accompanied  as  a  rule  by  no  constitutional 
disturbance,  but  other  symptoms  of  constitutional  syphilis  may  be  present. 
When  pus  formes  in  the  testicle  it  gives  rise  to  local  pain,  and,  being  confined 
by  the  thick  tunica  albuginea,  if  not  evacuated  will  cause  disorganization  of 
the  gland.  If  the  disease  be  allowed  to  run  its  course,  the  skin  becomes 
adherent  to  the  other  coverings  of  the  testis,  inflamed,  and  purple,  and, 
finally  bursting,  allows  the  seminal  tubules  to  project  and  form  a  hernia  testis. 

Treatment. — Cases  of  syphilitic  orchitis  fortunately  respond  readily  to 
specific  treatment.  If  the  orchitis  occurs  at  a  comparatively  early  stage  of 
syphilis,  and  the  patient  has  neglected  to  take  mercury,  this  drug  must  be 
administered  by  the  mouth  or  by  inunction.  In  the  more  advanced  cases, 
iodide  of  potassium  is  to  be  given  in  moderate  or  large  doses,  or  a  mixed 
treatment,  employing  protiodide  of  mercury  pills,  may  be  adopted. 

Syphilitic  Epididymitis. — The  surgeon  must  bear  in  mind  that,  although 
syphilitic  deposits  are  generally  found  in  the  substance  of  the  testicle,  yet 
they  may  be  present  in  the  epididymis. 

A  man,  aged  about  forty,  consulted  me  at  King's  College  Hospital,  for  hard  lumps 
connected  with  the  left  epididymis.  On  examination  I  found  several  small,  hard  de- 
posits in  the  left,  and  also  some  smaller  ones  in  the  right  epididymis,  which  had  escaped 
his  notice.  He  had  had  primary  and  secondary  syphilis  several  years  before.  The 
situation  of  the  swellings  suggested  that  the  deposits  might  be  tuberculous,  but  the  his- 
tory of  the  case,  the  smallness  of  the  hard  nodules,  and  the  healthy  appearance  of  the 
patient,  rendered  it  probable  that  they  were  due  to  tertiary  syphilis ;  they  became 
absorbed  after  a  steady  course  of  anti-syphilitic  remedies. 

I  prefer  the  term  "  syphilitic  epididymitis,"  applied  to  this  condition  by 
M.  Dron,'  to  that  of  secondary  epididymitis,  chosen  by  M.  Fournier.  The 
deposits  usher  in  the  tertiary  stage  of  syphilis,  but  have  been  met  with 
in  the  secondary  stage  as  early  as  three  and  a  half  months  after  the  onset  of 
the  disease.  Syphilitic  epididymitis  is  most  frequent  in  the  earlier  years  of 
infection,  and  becomes  rare  after  the  disease  has  lasted  four  years.  One  or 
more  small  hard  lumps  as  big  as  peas  or  hazelnuts,  which  are  indolent  and 
painless,  and  often  escape  notice  for  some  time,  are  to  be  felt  in  the  epididy- 
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mis  on  one  or  both  sides.    In  a  case  examined  by  M.  Dron,  spermatozoa  were 
present. 

Benign  Fungus  of  the  Testicle. — The  skin,  tunica  vaginalis,  and  tunica 
albuginea  having  become  adherent  through  inflammation,  ulceration  may 
ensue,  and  be  followed  by  a  protrusion  of  the  substance  of  the  testicle.  To 
this  condition  the  name  of  hernia  testis,  benign  fungus,  or  granular  swelling, 
has  been  applied.  In  some  cases  the  greater  part  of  the  testicle  may  be  pro- 
truded. Examination  by  the  microscope  demonstrates  the  swelling  to  be 
composed  of  the  tubules  of  the  testicle,  lymph,  and  granulation-material. 

Fig.  1373. 


Benign  fun^s  testis ;  the  granulating  character  of  the  protrusion  is  well  seen. 

After  the  escape  of  the  tumor  from  its  compressing  envelope,  tension  is' 
relieved,  pain  subsides,  and  the  swelling  becomes  less,  owing  to  absorp- 
tion of  the  effused  lymph.  The  base  of  the  protrusion  is  surrounded  by  a 
thickened  ring  of  indurated  integument,  this  preventing  the  return  of  the 
swelling  into  the  scrotum,  which  is  often  red  and  undermined. 

On  section,  the  tubuli  seminiferi  are  seen  as  brown  textures,  disposed  in 
straight  lines  radiating  from  the  attached  portion  of  the  swelling  to  the  cir- 
cumference, M'here  they  are  more  or  less  apart.  The  other  texture  is  white 
and  granular,  lying  in  the  spaces  which  are  afforded  by  the  diverging  rays, 
and  is  formed  by  organizable  lymph,  which  is  most  abundant  at  the  circuia- 
ference  of  the  protrusion.  Mr.  John  Goodsir,  on  microscopic  examination, 
found  the  protrusion  to  be  composed  of  tubuli  seminiferi  and  effused  lymph, 
covered  with  healthy,  exuberant  granulations,  and  to  be  free  from  malignancy. 

Sir  William  Lawrence'  made  a  very  important  communication  as  to  the 
pathology  and  treatment  of  this  complaint  as  far  back  as  1808 : — 

An  examination  of  the  fungus  shows  that  it  has  its  origin  in  the  glandular  substance 
of  the  testicle  itself;  that  the  coats  of  the  part  are  destroyed  to  a  certain  extent;  and 
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that  a  protrusion  of  the  tubuli  seminiferi  takes  place  through  the  aperture  thus  formed. 
The  confinment  of  the  inflamed  and  swollen  substance  by  the  dense  and  unyielding 
tunica  albuginea,  sufficiently  explains  the  peculiar  hardness  and  painfulness  of  the  tumor. 
The  absorption  of  the  coats  of  the  testis,  and  of  the  scrotum,  obviates  the  tension  of  the 
parts,  and  thereby  restores  ease  to  the  patient  at  the  same  time  that  the  fungus  makes 
its  appearance  externally. 

As  an  improved  method  of  treatment,  Lawrence  recommended  removal  of 
the  fungus  by  means  of  escharoties,  ligature,  or  the  knife,  instead  of  removal 
of  the  gland  by  castration,  the  previously  recognized  measure.  With  regard 
to  this  operation,  Mr.  Syme  justly  remarks  that  it  requires  a  portion  of 
the  gland  to  be  sacrificed  in  order  to  preserve  the  rest,  and  that  in  some 
cases  the  epididymis  alone  remains ;  moreover  the  treatment,  whether  con- 
ducted by  escharoties  or  by  the  knife,  is  necessarily  tedious.  In  the  opera- 
tion proposed  by  Mr.  Syme,  and  which  goes  by  his  name,  we  possess  a  method 
of  cure  at  once  conservative,  safe,  and  rapid. 

Knowledge  of  the  pathological  changes  which  occur,  induced  Mr.  Syme 
to  argue  that  pressure  was  the  most  rational  mode  of  treatment,  and  that  this 
could  be  best  applied  by  returning  the  tumor  to  its  proper  situation,  in  the 
scrotum,  and  by  covering  it  with  its  natural  covering,  the  elastic  skin. 

This  is  best  done  by  making  an  elliptical  incision  around  the  base  of  the  tumor,  when, 
having  removed  the  circle  of  indurated,  undermined  skin,  and  dissected  up  the  integu- 
ment in  order  to  make  a  pouch  for  the  reception  of  the  fungus  testis,  this  is  to  be  placed 
in  the  pouch,  and  the  skin  is  to  be  carefully  united  over  it  with  wire  sutures.  The  skin 
adheres  to  t)i°  surface  of  the  fungus,  and  the  cut  margins  unite  together  more  or  less 
by  the  first  intention. 

The  above  operation  was  a  favorite  one  with  the  late  Sir  William  Fergus- 
son,  who  performed  it  in  the  manner  described,  but  was  in  the  habit  of  using 
harelip  pins  to  keep  the  edges  of  the  integument  together,  instead  of  inter- 
rupted sutures.  I  have  seen  a  considerable  number  of  these  cases  operated 
on  by  Sir  William,  and  by  Mr.  Henry  Smith,  with  remarkable  success.  Mr. 
Holmes  Coote  questioned  the  integrity  of  the  testicle  after  hernia  testis  had 
been  present.  Mr.  Syme  differed  in  opinion  from  him,  and  Dr.  Duncan's 
patient,  having  had  his  only  testicle  (the  other  having  been  lost  previously) 
treated  in  this  way,  was  satisfied  as  to  its  soundness  and  usefulness.  This 
question,  an  important  one  from  a  medico-legal  point  of  view,  could  only  be 
settled  by  microscopic  examination  of  the  semen.  Spermatozoa  have  been 
found  in  the  discharge  from  the  fungus  before  operation.' 

Mr.  Curling,''  in  1843,  advocated  the  treatment  of  fungus  testis  by  means 
of  a  compress  and  strapping  only.  The  same  surgeon  has  practised  the 
following  operation,  a  modification  of  Mr.  Syme's : — 

It  consists  in  making  two  or  three  radiating  incisions,  half  an  inch  or  more  long,  in 
the  skin  encircling  the  fungus,  and  dissecting  back  the  triangular  flaps  of  skin.  The 
margiii  of  the  constricting  ring  is  to  be  dissected  ofl^,  and  the  fuilgus  repressed  by 
pressure.     The  sore  closes  by  gradual  cicatrization. 

M.  Jarjavay'  describes  a  superficial  form  of  fungus  testis.  Mr.  Curling 
removed  an  enlarged  testicle  from  a  man  aged  twenty-four,  which  was  asso- 
ciated with  an  open  sore  in  the  scrotum.  There  were  several  patches  of 
yellow  fibro-plastic  matter  in  the  body  of  the  testis,  and  the  whole  of  the  epi- 
didymis was  infiltrated  and  destroyed  by  the  morbid  growth.  A  consider- 
able portion  of  fibro-plastic  material  grew  from  the  visceral  layer  of  the 

'  Med.  Times,  July,  1850.  ^  Diseases  of  the  Testicle  (1st  edition).     London,  1843. 
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tunica  vaginalis ;  injection  entered  the  deposit,  showing  that  it  had  hecome 
vascular. 

M.  Reclus  recognizes  two  kinds  of  benign  fungus  of  the  testicle,  the 
non-parenchymatous  and  the  parenchymatous.  Wounds,  intiammations,  and 
gangrene  of  the  scrotum  are  followed  by  the  first  variety,  in  which  the 
tunica  albuginea  is  entire,  but  exposed  and  covered  with  exuberant  granula- 
tions ;  and  but  seldom  by  the  second  or  parenchymatous  fungus  of  the  testicle. 

Both  kinds  are  met  with  in  syphilis.  A  gumma  forms  in  the  coverings 
of  the  testicle,  and  at  length  bursts  externally,  when,  through  the  aperture 
caused  by  the  loss  of  substance,  the  testicle,  covered  by  its  tunica  albuginea, 
projects  as  a  hernia,  and  is  covered  with  granulations  forming  a  fungating 
mass,  which  shows  no  tendency  to  heal  spontaneous]}'.  If  the  gumma  be 
within  the  gland  itself,  a  mass  of  caseous  material  is  formed,  which  even- 
tually opens  on  the  surface ;  exuberant,  fungating  granulations  result,  and  pro- 
duce the  parenchymatous  variety  of  hernia  testis.  In  tuberculosis  the  existence 
of  the  parenchymatous  variety  is  not  clearly  demonstrated  ;  on  the  contrary, 
the  non-parenchymatous  variety  is  indisputable,  and  M.  Reclus  explains  its 
production  as  follows :  A  tuberculous  abscess  forms  in  the  scrotum,  one  wall 
resting  on  the  tunica  albuginea,  which  becomes  infiltrated  with  tubercles  and 
covered  with  fungating  granulations.  The  scrotum,  thinned  and  disorgan- 
ized, gives  way  ;  the  testicle,  already  surrounded  by  a  granulating  membrane, 
escapes ;  and  a  hernia  results.  Malignant  fungus  of  the  testis,  the  fungus 
hcematodes  of  the  old  writers,  presents  itself  as  a  large,  irregular,  bleeding,  soft, 
and  stinking  mass,  which  grows  fi-eely  and  invades  the  whole  of  the  gland. 
This  stage  of  the  disease  is  marked  by  severe  stabbing  pains,  cachexia,  and 
enlargement  of  the  spermatic  cord  and  lumbar  glands.  Benign  fungus  pro- 
trudes through  the  testicular  tunics,  which  are  thickened  and  foi'm  a  firm 
fibrous  ring  that  constricts  the  swelling,  this  being  of  moderate  size,  firm, 
and  covered  with  gray  or  red  granulations,  which  discharge  inodorous  pus. 
A  deposit  forms  in  the  testicle  itself,  and  makes  its  way  to  the  surface  by 
suppuration  and  ulceration.  The  patient's  genei'al  health  is  good,  and  there 
is  no  glandular  infection.  At  the  onset  the  patient  suft'ers'pain.  A  fungus 
following  an  ulceration  of,  or  an  abscess  in,  the  scrotum,  will  be  of  the  super- 
ficial variety.  It  is  prudent,  in  cases  of  fungus  testis,'  to  try  the  effect  of  a 
course  of  iodide  of  potassium  on  the  swelling,  before  proceeding  to  operation. 
When  the  disease  is  allowed  to  run  its  course,  the  whole  of  the  testicular 
substance  is  extruded,  and  the  gland  is  destroyed. 


Tuberculous  and  Scrofulous  Disease  of  Testis. 

Orchitis  occurring  in  strumous  persons  has  been  called  strumous  or  scrofu- 
lous orchitis^  tuberculosis  testis,  tubercular  sarcocele,  and  phthisis  testis.  Most 
writers  on  the  "subject  seek  to  discard  the  term  "  tuberculosis  testis"  as  not 
being  strictly  accurate.  Caseous  inflammation  is  doubtless  a  serious  condi- 
tion, but  not  necessarily  fatal,  as  general  tuberculosis  almost  invariably  is. 

Dufour^  looks  upon  tuberculosis  of  the  testicle  as  a  manifestation  of  a 
tuberculous  condition  of  the  constitution,  and  considers  the  caseous  matters 
in  the  epididymis  to  be  of  a  tuberculous  nature,  and  not  to  result  from  a 
simple  inflammation.  Some  pathologists,  however,  notably  those  of  Vii'- 
chow's  school,  no  longer  regard  the  caseous  deposits  of  the  epididymis  as 
tuberculous.     Rindfleisch^  says  that  caseous  deposits  are  found  in  the.paren- 
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chyma  of  the  gland,  more  or  less  globular  in  shape ;  they  are  commonly 
multiple;  after  a  time  they  coalesce  to  form  a  single,  irregularly  nodulated, 
branching  mass.  The  cheesy  matter  is  peculiarly  elastic  until  it  softens  down 
to  form  an  abscess.  The  French  school  follows  Laennec  and  Cruveilhier, 
who  taught  that  tuberculosis  might  manifest  itself  by  gray  tubercle  or  by 
caseous  inflammation. 

Tuberculous  deposits,  unlike  syphilitic,  have  a  preference  for  the  epidi- 
dymis, are  less  often  found  in  ,the  substance  of  the  gland,  and,  when  present, 
are  most  abundant  in  the  neighborhood  of  the  rete  testis,  both  glands  being 
frequently  involved.  Syphilitic  gummata  are  deposited  in  the  substance  of 
the  testicle,  the  mterstitial  tissue  between  the  seminal  tubes  being  their  seat. 
Caseous  masses  are  found  in  the  vas  deferens,  the  epididymis,  and  the  rete 
testis.  The  vas  deferens,  when  attacked,  is  swollen  and  hard,  the  nodular 
masses  affecting  the  duct,  not  throughout  its  whole  length,  but  here  and 
there,  especially  between  the  external  abdominal  ring  and  the  testicle,  and 
at  its  termination  at  the  vesicula  semiualis.  When  divided,  a  white  creamy 
material  may  be  squeezed  out. 

The  epididymis,  converted  into  a  caseous  mass,  may  be  felt  capping  the 
testicle,  but  more  often  it  feels  like  an  irregular  mass,  presenting  here  and 
there  large,  hard,  bossy  swellings,  which  may  be  situated  indifferently  in  its 
upper  or  lower  extremity.  The  epididymis  is  surrounded,  and  its  relations 
with  neighboring  parts  are  masked,  by  adventitious  fibrous  tissue.  The  crude 
masses,  with  their  irregular  margins  surrounded  by  apparently  normal  tissue, 
commonly  break  down  and  discharge  their  softened  material,  giving  rise  to 
fistulie ;  but  occasionally  they  undergo  a  cretaceous  change.  Reclus  finds  that 
the  thickened  and  dilated  tubes  of  the  epididymis,  when  affected  b}'  tubercle, 
may  present  on  section  well-defined,  regular  alveoli,  some  filled  with  purulent 
matter,  but  others  empty.  Gosselin  applies  the  term  "  eccentric"  to  those 
tuberculous  deposits  which  are  intermixed  with  cretaceous  material, and  which 
are  situated  in  the  cellular  tissue  outside  the  vas  deferens  and  epididymis,  or 
in  the  vas  aberrans.  Chronic  inflammation  of  the  epididymis  gives  rise  to 
yellow  deposits  unassociated  with  deposits  of  tubercle  elsewhere. 

Fournier  has  observed  a  rare  condition  of  the  epididymis,  which  he  has 
called  pseudo-tubercular  epididymitis.  It  is  apt  to  occur  in  the  course  of  a 
chronic  urethral  discharge,  without  any  apparent  exciting  cause.  The  epidi- 
dymis may  be  at  the  onset  subacutely  inflamed,  or  a  hard,  irregular  indura- 
tion, slightly  sensitive  when  squeezed,  may  be  the  first  indication  of  the  change 
noticed.  The  epididymis  is  swollen  and  hard,  but  is  not  invaded  by  large 
bossy  swellings,  as  it  is  in  tubercular  disease;  and  Reclus  attaches  importance 
to  the  fact  that  the  loop  formed  by  the  vas  deferens  can  be  traced.  The 
previous  history  of  the  patient  assists  the  surgeon  in  his  diagnosis,  and  the 
deposit,  unlike  a  syphilitic  one,  is  but  little  affected  by  treatment.  The 
prostate  is  normal,  and  the  patient's  general  health  is  good. 

Caseous  deposits  soften  here  and  there,  and  give  a  sensation  of  fluctuation, 
the  skin  becoming  adherent  and  livid  in  color ;  and,  unless  the  matter  be  evacu- 
ated by  the  surgeon,  they  give  rise  to  pain,  and,  finally  bursting,  cause  fistulas 
to  form.  Caseous  tubercular  masses  differ  from  gummata  in  being  whiter, 
softer,  more  friable,  and,  as  a  rule,  more  easily  enucleated  from  the  surround- 
ing tissue  than  the  syphilitic  deposits,  which  are  yellow,  firmer,  more  exten- 
sive, and  more  firmly  incorporated  with  the  sun-ounding  structures.  The  body 
of  the  gland  may  become  ultimately  affected  through  the  extension  of  the  dis- 
ease along  the  rete  testis,  but  it  may  escape  altogether,  the  epididymis  being 
alone  involved.  In  general,  tuberculosis  attacking  a  young  subject,  very  small, 
gray,  transparent,  hard  tubercles  are  dejiiosited  in. the  testicle  itself,  in  a  soft, 
loose  tissue  which  is  found  between  the  seminal  tubes.    These  deposits  coalesce 
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and  form  larger  masses  of  tubercle,  which  destroy  the  tubules,  and,  becoming 
granular,  lose  their  distinctive  characters.  The  tunica  vaginalis  is  chronically 
inflamed,  and  may  contain  fluid,  generally  in  small  quantity,  though  some- 
times the  efii"usion  is  plentiful.-  The  cavity  is  commonly  partially  obliterated 
by  the  presence  of  false  membranes,  and  the  obliteration  in  some  instances 
may  be  complete.  There  may  be  serous  collections  in  the  small  cells  formed 
by  fibrous  bands  stretching  betvs^een  the  parietal  -and  visceral  layers  of  the 
tunica  vaginalis.  The  bands  and  serous  membrane  are  vascular,  and  some 
observers  have  noted  tubercles  scattered  over  them. 

Eeclus  says  that  the  eff"usion,  which  occurs  in  one-third  of  these  cases,  diflfers 
from  that  of  ordinary  hydrocele-fluid,  being  very  dense,  of  a  greenish-yellow 
color,  and  containing  fibrous  masses,  some  free,  and  others  attached ;  it  becomes 
solid  on  the  addition  of  nitric  acid.  Other  observers  have  not  noted  any  dif- 
ference. Broca  has  demonstrated  the  presence  of  greenish  pus  in  the  tunica 
vaginalis,  which  contained  false  membranes  studded  with  tubercles.  With 
the  exception  of  fistulous  openings,  which  are  often  multiple,  and  situated  at 
the  lower  part  of  the  swelling,  the  scrotal  tissues  are  normal.  Occasionally 
a  depression  is  to  be  seen,  and  the  fibrous  tract  of  the  sinus  is  to  be  felt,  where 
a  fistula  has  existed. 

The  affection  is  rare  during  infancy,  becomes  common  at  puberty,  attain- 
ing its  maximum  between  15  and  35  years.  The  disease  may  remain  latent 
until  called  into  existence  by  a  blow  or  some  other  irritating  cause. 

Eeclus  made  thirty  post-mortem  examinations  of  men  who  had  suffered  from  tubercu- 
losis of  the  genital  organs,  and  found  that  tuberculosis  existed  twenty  times  in  the  lungs 
as  well  as  in  the  genitals,  while  ten  times  it  existed  in  the  genitals  only.  In  thirty 
clinical  observations  he  found  deposits  in  the  lungs  in  sixteen.  Two  per  cent,  of 
phthisical  men  were  found  to  suffer  from  tuberculosis  of  the  genital  organs. 

A  certain  nuniber  of  patients  suffering  from  caries  of  the  spine  present 
extensive  strumous  deposits  in  the  epididymis.  Reclus  examined  34  cases, 
and  found  in  27  cases  both  the  testicle  and  epididymis,  and  in  7  the  epididymis 
alone  affected. 

Virchow  has  only  met  with  one  case  in  an  adult,"  and  one  in  a  boy  aged  3-^  years, 
where  tubercular  ulceration  of  tile  testicle  had  occurred  without  an  affection  of  the 
epididymis,  so  rare  is  it  to  find  the  disease  attacking  the  testicle  alone.  Mr.  Thomas 
Jones'  showed  at  the  Manchester  Medical  Society  a  tuberculous  testicle  removed  from 
a  child  fifteen  months  old,  who  also  suffered  from  disease  of  some  of  the  cervical 
vertebrae.  The  body  of  the  testicle  was  extensively  invaded;  the  epididymis,  on  the 
contrary,  was  free  from  the  disease ;  there  was  no  nodulation ;  the  cord  and  the  scrotal 
veins  were  slightly  enlarged. 

The  vasa  deferentia,  vesiculse  seminales,  and  prostate  may  be  attacked 
simultaneously  or  separately.  Leading  pathologists  who  have  paid  special 
attention  to  this  subject  disagree  as  to  the  morbid  changes  presented  in  these 
cases.  I  have  already  stated  Virchow's  view,  that  small  miliary  tubercles 
form  in  the  loose  intertubular  connective  tissue,  where  they  become  confluent 
and  caseous,  and  that  they  never  originate  in  the  epithelium,  or  in  the  inte- 
rior of  the  tubules.  They  also  form  in  the  parietal  connective  tissue,  espe- 
cially in  that  of  mucous  membrane,  as  in  the  epididymis,  in  the  vas  deferens, 
and  in  the  seminal  vesicles.  !N^epveii  holds  that  the  miliary  nodule  springs 
from  the  adventitious  coat  of  the  bloodvessels.  MM.  Demme  and  Villemin 
consider  tuberculosis  to  be  an  interstitial  process.^ 

It  has  been  contended  that  true  tubercle  always  develops  in  the  connective 

1  British  Med.  Journal,  vol.  i.  p.  662.     1880. 

"  Mr.  Hulke  records  an  Interesting  case  substantiating  this  view  in  the  Medical  Times  and 
Gazette,  vol.  i.,  1865. 
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tissue,  and  therefore  cannot  do  so  at  the  expense  of  the  epithelium  of  tlie 
spermatic  ducts ;  but  M.  Thorn  has  demonstrated  that  tubercular  granula- 
tions may  arise  in  the  alveoli  of  the  lungs  at  the  expense  of  the  epithelium. 

Curling  maintains  "  that  the  disease  is  originally  developed  within  the 
tubes  of  the  testicle ;  abnormal  nutrition  in  the  cellular  contents  of  the  tubes 
induces  the  formation  of  miliary  tubercles  in  their  walls.  This  view  does 
not  negative  the  development  of  tubercle  in  the  intertubular  tissue  as  seen  by 
Virchow,  or  in  the  adventitia  of  the  bloodvessels  as  observed  by  ITepveu." 

Malassez  concludes  that  the  gray  tubercle  takes  its  start  in  the  seminiferous 
tubule  itself.  An  attected  tube,  when  drawn  out,  carries  with  it  the  granu- 
lation-deposit, which  is  rounded  or  fusiform,  and  causes  a  symmetrical 
enlargement  of  the  tube.  The  centre  of  the  nodule  corresponds  to  the  lumen 
of  the  tube,  and  contains  a  finely  granular  substance,  which  is  due  to  the 
proliferation  and  granular  degeneration  of  the  epithelium.  The  periphery 
of  the  nodule  is  constituted  by  embryonic  elements,  and,  where  the  nodule  is 
continuous  with  the  wall  of  the  seminal  tube,  the  latter  is  thickened  and  rich 
in  cells.  Grenerally  several  tubes  are  drawn  out  together,  being  incorporated 
in  the  mass ;  to  these  he  has  applied  the  term  "  compound,"  and  to  the  first 
that  of  "  simple"  granulation. 

Cruveilhier  has  described  a  third  type  of  the  disease,  the  fibrous  granula- 
tion, in  which  the  size  of  the  deposit  varies  from  that  of  a  millet-seed  to  that 
of  a  green  pea.  The  connective  tissue  is  in  the  ascendant:  even  the  granular 
material  of  the  centre  is  often  absorbed,  and  only  a  transpiarent  fibrous  mass 
remains. 

If  either  Eeclus  nor  Malassez  is  prepared  to  state  positively  whether  in  the 
testicle  the  proliferation  commences  in  the  intra-tubular  epithelium,  and 
makes  its  way  from  the  centre  towards  the  circumference,  following  the  same 
course  as  in  the  epididymis  and  vas  deferens,  or  whether  it  invades  the  layers 
of  connective  tissue  from  without  inwards,  finally  atfecting  the  epithelium. 
M.  Malassez  finds  that  the  grouping  of  the  cells,  which  are  either  round  and 
granular,  or  of  large  size  (migrated  cells)  and  epithelioid  in  appearance,  dis- 
tinguishes the  smallest  gummata  from  tubercles,  for  in  the  former  the  cells 
are  found  in  the  interstitial  tissue,  apart  from  the  seminal  tubes  and  large 
vessels  ;  whereas  in  the  tubercular  testis  they  are  found  about  the  canaliculi. 

Dr.  Justus  Gaule'  shows  that  tuberculosis  of  the  testicle  is  often  connected 
with  tuberculosis  of  other  organs,  and  that  it  begins  in  the  epididymis  as  a 
catarrh  of  the  seminal  ducts  and  spreads  thence  to  the  testis.  The  walls  of  the 
ducts  and  the  intertubular  connective  tissue  become  involved.  The  nodules 
or  tubercles  are  formed  of  groups  of  seminal  ducts  plugged  with  the  products 
of  catarrhal  inflammation,  and  tend  to  undergo  caseous  degeneration  ;  giant- 
cell  appearances  are  not  uncommon,  being  formed  by  the  epithelium  lining 
the  lumen  of  a  duct,  the  wall  of  which  is  the  seat  of  a  small-celled  reticulated 
growth  histologically  indistinguishable  from  tubercle.  By  caseation  and 
softening,  cavities  are  formed.  Gaule  suggests  the  name  "  phthisis  testis,"  as 
both  it  and  pulmonary  phthisis  commence  by  a  catarrhal  inflammation  of 
tubular  structures,  which  spreads  deeper  and  involves  the  interstitial  tissues; 
tubercular  new  formations  may  be  superadded  to  the  inflammatory  appear- 
ances. 

Billroth^  has  endeavored  to  substitute  for  the  name  "  tubercular  testis," 
the  general  term  "  circumscribed  chronic  (caseous)  orchitis,"  as  often  there  is 
no  tubercular  diathesis  present,  the  patient  appearing  to  be  otherwise  healthy. 
The  formation  of  tuberculous  nodules  in  the  testicle  is  scarcely  ever  due  to  the 
coalescence  of  numerous  small  miliary  nodules  into  one  large  mass  ;  the  limita- 

'  Virchow's  Archiv,  1877.  2  Clinical  Surgery. 
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tion  results  from  the  strong  septa,  which  partition  oif  the  gland  into  separate 
divisions.  Billroth  thinks  that  the  irritating  eft'usions  are  stored  up  here  and 
there  with  the  lymph  in  the  Ij'mphatics,  which  like  the  veins  are  convoluted, 
being  often  bent  on  themselves,  forming  loops,  and  that  from  them  irritation 
spreads  to  the  surrounding  parts.  It  has  not  been  proved  that  the  nodules 
in  the  epididymis  are  composed  of  miliary  tubercles. 

In  tuberculosis  the  change  is,  according  to  Rindfleisch,  altogether  inter- 
stitial, the  tubuli  seminiferi  remaining  quite  passive.  E.indfleisch  and 
Kundrat  are  of  opinion  that  the  tubercle-cells  arise  chiefly  from  proliferation 
of  epithelium,  especially  the  epithelium  of  bloodvessels  and  their  sheaths, 
and  also  of  the  lymphatic  vessels  and  serous  membranes.  Rindfleisch  also 
believes  that  the  tubercle-cells  may  be  developed  out  of  the  muscular  cells 
of  arteries ;  Ziegler  has  demonstrated  that  tubercles  may  also  be  formed  by 
the  confluence  of  migratory  cells.  The  new  formation  is  starved  for  want  of 
bloodvessels ;  it  dies  in  its  centre,  and  only  the  cells  at  the  periphery  survive. 

Buhl,  after  most  careful  investigation,  finds  that  acute  miliary  tuberculosis 
is  combined,  in  most  cases,  with  the  nests  of  caseous  or  suppurative  inflam- 
mation of  longer  standing.  He  enunciates  the  bold  doctrine  that  it  is  an  in- 
fectious disease  arising  always  from  absorption  of  substances  out  of  these  nests, 
and  the  carriage  of  vei'y  minute  particles  into  all  the  organs  of  the  body. 

Mr.  Savory'  is  of  opinion  that,  in  the  majority  of  cases,  the  so-called  tuber- 
■culous  disease  of  the  testicle  i-esults  from  chronic  orchitis,  frequently  of  syphi- 
litic origin,  and  that  what  is  taken  for  crude  tubercle  is  really  cacoplastic 
lymph  and  inspissated  pus. 

Sir  James  Paget  finds  it  difficult  to  say  whether  the  yellow,  dry,  and 
cheesy  material  found  in  chronic  enlargements  and  suppurations  of  lymphatic 
glands  and  of  the  testicles,  should  be  regarded  as  tuberculous  matter,  or  as 
withered  and  degenerate  lymph  or  pus  produced  by  inflammation.  In 
testicular  tuberculosis  we  should  expect  to  find  tuberculous  matter  in  other 
parts  of  the  genital  apparatus,  or  in  the  lungs.^ 

It  will  be  seen  on  looking  at  the  drawing  (Plate  XXXIV.,  Fig.  1)  which 
illustrates  tuberculosis  of  the  testis,  and  which  has  been  faithfully  copied  from 
a  microscopic  specimen,  that  inflammatory  action  appears  to  have  invaded  the 
seminiferous  tubule  from  a  suri'ounding  lymphatic  space,  and  to  have  caused 
the  seminal  epithelium  to  become  detached  from  the  membrana  propria  and 
to  coalesce  in  the  lumen  of  the  tube,  where  it  undergoes  a  change  and  forms 
a  gelatinous  or  colloid-looking  mass  containing  a  large  number  of  nuclei, 
becoming  the  so-called  giant  cell.  (Plate  XXXIV.,  Fig.  2.)  The  whole  of  the 
following  processes  are  well  shown  in  succession  in  the  single  microscopic 
specimen  that  has  furnished  the  illustration.  (1)  A  normal  seminal  tube  is 
seen.  (2.)  One  in  which  the  epithelium  is  separated,  and  which,  being  seen 
in  transverse  section,  appears  as  a  ring.  (3)  This  epithelium  has  become 
massed  together  in  the  lumen  of  the  tube.     (4)  A  giant  cell  is  formed. 

In  the  Anatomical  Museum  of  King's  College  is  the  left  testicle  of  a  young  gentle- 
man who  consulted  me  in  the  spring  for  a  small  swelling  of  the  vas  deferens,  about 
an  inch  above  the  epididymis,  and  about  the  size  of  a  small  hazel-nut.  It  was  soft 
and  painless,  situated  in  the  course  of  the  vas  deferens,  which  was  thickened,  and  felt 
like  a  small  cyst.  The  patient,  who  appeared  in  perfect  health,  asked  no  questions  as  to 
the  blocking  of  the  canal  by  the  deposit,  and,  thinking  that  in  this  case,  at  all  events, 
Ignorance  was  blissful,  I  did  not  give  him  my  views  on  the  subject.  A  month  or  two 
afterwards  he  said  that  he  was  better,  as  the  swelling  was  smaller  ;  he  was  no  doubt 
correct,  as  I  believe  that  the  swelling,  owing  to  the  rupture  of  its  sac,*  had  become  more 
diffused,  and  therefore  softer  and  less  evident  to  the  touch,  although  in  reality  it  was 

'  Lancet,  Jan.  1875.  •  Lectures  on  Surgical  Pathology,  vol.  ii.  p.  602. 
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nnaltered  in  size.  I  regret  to  say  that  I  did  not  see  the  poor  young  fellow  again  alive, 
for  he  died  in  October  under  the  care  of  one  of  my  colleagues,  of  acute  tubercular 
meningitis,  after  a  very  short  illness.  The  little  bag  or  cyst  of  condensed  cellular 
tissue  was  connected  by  a  narrower  neck  with  the  vas  deferens,  which  was  much 
thickened,  and  which  contained  a  white,  softish,  caseous  material.  Its  wall  had  given 
way  at  the  point  where  the  neck  of  the  sac  communicated  with  the  interior  of  the  tube, 
and  had  allowed  the  intra-tubular  contents  to  escape.  It  is  fair  to  ask  whether  the 
morbid  material  confined  in  the  tube  and  cyst  may  not  have  given  rise  to  the  attack 
of  acute  tuberculosis,  to  which  the  young  patient  fell  a  victim. 

The  tubercular  deposits  displace  the  tubuli  seminiferi,  which  are  discharged 
as  shreds  when  softening  and  suppuration  take  place.  The  pus  at  times, 
owing  to  the  absorption  of  the  watery  portion,  becomes  inspissated,  and  in  some 
instances  cretaceous  masses  are  found.  The  abscesses  discharge  their  contents 
through  the  ulcerated  scrotum,  through 
the  perineum,  or  into  the  urethra. 
Granulations  form  at  the  circumference 
of  the  deposit.  The  discharge  is 
verypersistent,  and  gives  rise  to  fistulse. 
At  times  a  benign  fungus  sprouts 
forth ;  at  other  times  the  gland  wastes, 
and  the  parts  contract  and  finally  heal. 

Tubercular  disease  is  most  common 
in  young  adults,  and  generally  com- 
mences by  the  formation  of  an  indolent 
swelling  of  the  globus  major  of  the 
epididymis.  The  deposit  gradually 
increases  in  size,  and  until  the  skin  is 
aflected  is  not  painful.  The  testicle 
may  feel  uniformly  enlarged.  When 
the  skin  is  adherent  it  becomes  thin 
and  purplish,  and  finally  gives  way,  but 
a  fungus  testis  does  not  often  follow. 
When  the  case  is  associated  with 
tubercle  of  the  vesiculse  seminales,  these 
may  be  felt  as  indurated  swellings  by 
the  finger  introduced  into  the  rectum. 

A  thorough  examination  must  be 
made  of  the  lungs,  and  care  taken  to 
ascertain  the  presence  or  absence  of 
syphilis.  Prostatitis  and  cystitis  are 
occasionally  an  early  sign  of  tubercu- 
losis ;  there  is  an  obstinate  gleet,  which 
is  painless,  but  attended  at  times  by 
difiacult  micturition  and  spasm  of  the 
bladder.  A  sound  will  detect  a  tender  spot,  and  at  times  the  irritation  may 
cause  orchitis,  or  erections  and  nocturnal  pollutions.  In  one-third  of  the  cases 
there  are  small  hydroceles.  Palpation  detects  the  changes  in  the  epididymis, 
vesiculse  seminales,  and  prostate,  but  those  in  the  testicle,  though  hard  to  dis- 
cover, may  be  the  first  to  occur. 

Diagnosis. — Syphilitic  sarcocele  may  be  bilateral,  and  is  constantly  asso- 
ciated with  hydrocele ;  but  there  are  no  lesions  of  the  prostate.  Hard  knobs  or 
cartilaginous  plates  may  be  felt  in  the  tunica  albuginea.  Specific  treatment 
is  highly  successful.  Malignant  disease  of  the  testis  is  rapid  in  its  progress, 
attains  a  large  size,  and  after  a  time  gives  rise  to  pain,  and  to  enlargement 
of  the  cord,  scrotal  veins,  and  lymphatic  glands ;  it  is  unaffected  by  treatment. 


Tubercular  disease  of  the  testis ;  the  yeOow 
strumous  material  is  deposited  with  tolerable  regular- 
ity throughout  the  organ. 
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The  prognosis  is  serious :  the  morbid  material  may  become  encysted,  but  it 
is  liable  at  any  time  to  give  rise  to  deposits  in  the  bladder,  kidneys,  and 
lungs.  Occasionally  the  peritoneum  is  affected.  On  the  other  hand,  the 
deposits  may  remain  localized,  and  though  fistulse  may  form,  they  may 
eventually  heal  up.  The  epididymis  is  completely  obliterated  ;  the  discharge 
from  the  fistula  very  rarely  contains  spermatozoa. 

That  traumatic,  functional,  or  infective  irritation  may  give  rise  to  the 
formation  of  nodules  in  the  testicle  or  epididymis,  Billroth  has  no  doubt ;  and 
when  he  meets  with  indolent  nodules  in  subjects  otherwise  healthy,  he  adopts 
no  treatment,  or  uses  iodine  inunctions  or  compresses  soaked  in  lotio  plumbi. 
•He  has  never  seen  these  nodules  disappear  spontaneously,  and  considers  them 
incurable.  At  the  urgent  request  of  a  patient  who  had  been  told  by  his 
medical  attendant  that  he  was  impotent,  owing  to  the  pressure  of  the  nodules 
on  the  vasa  deferentia,  he  dissected  the  masses  out  with  antiseptic  precau- 
tions. The  wounds  healed  by  the  first  intention,  but  whether  the  operation 
had  the  desired  functional  effect  was  not  ascertained,  as  the  patient  was  lost 
sight  of 

Treatment. — These  cases  are  to  be  treated  by  a  generous  diet,  residence  in 
a  climate  where  the  patient  may  live  in  the  open  air,  and  out-of-door  occu- 
pation, when  possible.  Tonics,  especially  quinine,  syrup  of  the  iodide  of 
iron,  and  cod-liver  oil  are  useful.  The  genitals  must  be  freely  bathed  with 
cold  water  night  and  morning.  When  the  parts  inflame,  they  must  be  rested 
and  fomented,  and  when  pus  has  formed  it  must  be  evacuated  by  a  suitable 
incision.  Unfortunately,  instead  of  drying  up,  the  abscesses  continue  to 
discharge  thin,  curdy  pus,  fistulse  remaining.  Strumous  abscesses  of  the 
testicle  have  been  opened  by  caustics  instead  of  by  the  knife,  and  injected 
with  astringent  and  alcoholic  injections,  or  with  tincture  of  iodine  or  other 
antiseptics.  The  caustic  paste  of  Canquoin  or  caustic  potassa  has  been  intro- 
duced into  the  centre  of  the  abscess.  M.  Chassaignac  advocates  free  drainage 
with  his  India-rubber  tubes,  and  in  1851  M.  Malgaigne  proposed  resection 
of  the  affected  parts,  which  in  some  cases  has  proved  advantageous.  M. 
VerneuiP  scrapes  out  tuberculous  deposits  from  the  testicle  with  the  sharp 
spoon,  and  then  applies  the  actual  cautery,  which  is  made  cone-shaped.  The 
application  gives  relief  for  a  year  or  two,  and  delays  the  recurrence  of  the 
disease. 

If  the  discharge  and  irritation  cause  much  local  annoyance,  or  appear  to 
be  undermining  the  patient's  general  health,  or  if  the  gland  be  deemed  useless 
in  consequence  of  its  disorganization  by  abscesses  and  sinuses,  it  should  be 
removed.  A  careful  examination  of  the  lungs  should  be  made  ;  also  of  the 
prostate  and  vesiculse  seminales,  by  means  of  the  finger  introduced  into  the 
rectum.  The  condition  of  the  kidneys  and  bladder  must  also  be  noted. 
The  removal  of  a  source  of  irritation  is  likely  to  be  attended  by  good  results, 
and  the  possibility  of  general  tuberculosis  arising  from  a  tubercular  deposit  in 
the  testicle  may  furnish  another  reason  for  the  removal  of  a  damaged  organ. 
Castration  is,  moreover,  an  operation  fortunately  unattended  by  much  danger. 
Mention  has  been  made  elsewhere  of  the  condition  of  the  semen  in  these 
cases,  and  the  absence  of  spermatozoa  during  the  attack,  and  even  in  a  very 
early  stage  of  the  complaint,  has  been  noted.  A  careful  examination  of  the 
semen  of  a  middle-aged  married  man,  whose  sexual  powers  were  failing,  and 
who  had  an  extensive  deposit  in  each  epididymis,  failed  to  discover  sperma-. 
tozoa.  He  presented  a  well-marked  angular  curvature  in  ihe  dorsal  region 
of  the  spine,  but  was  unaware  of  its  existence,  and  was  unable  to  give  any 
account  of  it. 

»  Gaz.  MSd.  de  Paris,  Nov.  1871. 
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Cystic  Disease  of  the  Testis. 

Cystic  disease,  cystoma,  or  the  "  hydatid  disease  of  the  testicle"  of  Sir  A. 
Cooper,  is  rarely  met  with.  The  disease  described  by  him  was  a  purely  local 
one,  non-malignancy  being  the  essential  characteristic  of  the  growth,  which 
was  formed  of  cysts  and  fibrous  tissue  only.  Modern  observers  have,  how- 
ever, noticed  that  often  it  is  associated  with  sarcomatous  or  carcinomatous 
structure,  and  is  apt  to  run  an  unsatisfactory  course.  They  have  therefore 
recognized  two  kinds,  the  non-malignant  and  the  malignant :  in  the  former, 
which  is  more  common  than  the  latter,  the  cysts  are  lined  with  tesselated 
epithelium  ;  in  the  latter  they  contain  nucleated  cells,  and  the  patient  is  liable 
to  a  return  of  the  disease  after  its  removal,  and  to  constitutional  infection. 

Fig.  1375. 


Cystic  sarcoma  of  testis. 

A  middle-aged  man,  in  excellent  health,  notices  by  accident,  after  a  blow 
or  a  squeeze,  that  one  of  his  testicles  is  larger  than  it  ought  to  be.  The 
swelling  is  not  painful,  but  increases  slowly  in  size,  being  oval  with  flattened 
sides,  and  causes  a  dragging  sensation.  The  veins  of  the  scrotum  and  sper- 
matic cord  enlarge.  The  tumor  is  smooth  on  the  surface,  and  softer  in  some 
parts  than  in  others,  where  the  cysts  approach  the  surface  and  give  a  sense 
of  fluctuation.  Testicular  sensation  disappears  as  the  disease  advances.  Sir 
A.  Cooper  inclined  to  the  belief  that  the  cysts  were  due  to  enlarged  and. 
obstructed  seminiferous  tubes,  and  proposed  to  call  it  the  "tubular  disease" 
of  the  testis.  The  greater  part  of  the  cavity  of  the  tunica  vaginalis,  distended 
by  the  growth  of  the  tumor,  becomes  obliterated  by  adhesions,  while  the 
unobliterated  portion  may  contain  hydrocele  fluid.  The  tumor  is  composed 
almost  exclusively  of  tough-walled  cysts,  joined  into  a  compound,  elastic 
VOL.  VI. — 40 
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mass  by  their  opposed  walls,  and  by  a  small  quantity  of  intermediate,  tough, 
and  apparently  fibrous  tissue.  They  are  for  the  most  part  oval  in  shape,  and 
their  size  varies  from  that  of  a  millet-seed  to  that  of  a  pigeon's  egg ;  they 
are  not  separable  by  dissection  from  the  surrounding  substance.  In  some  cases 
the  cysts  are  simple,  with  smooth  walls  lined  by  tesselated  epithelium.  In 
others  they  contain  lobulated  intra-cystic  growths,  of  a  cellular  structure, 
covered  by  cylindrical  epithelium,  with  or  without  cilia.  The  fluid  in  the 
cysts  varies  ;  in  some  it  is  clear,  in  others  bloody  and  glairy  ;  at  times,  instead 
-of  being  mucous  or  serous,  the  contents  may  resemble  the  caseous  material  of 
dermoid  cysts.  Microscopic  deposits  of  cartilage  may  be  scattered  through- 
out the  growth,  or  transparent  nodules,  which  may  grow  and  fill  u]3  the 
cysts  to  a  great  extent,  may  be  seen  with  the  naked  eye  disseminated  through- 
out the  tumor.  The  cystic  growth  is  separated  by  a  capsule  from  the  gland- 
tissue,  which  is  spread  out  unchanged  on  the  surface  of  the  cysts  ;  these  may 
in  some  instances  be  removed  by  operation,  and  the  secreting  structure  left." 
Professor  Humphry  recommends  this  proceeding,  if  by  any  chance  only 
■one  testicle  be  present.  The  epididymis,  free  from  disease,  is  attenuated  and 
spread  out,  and  finally  the  distinction  between  it  and  the  tumor  is  lost. 
IBeside  sarcomatous  or  cartilaginous  tissue,  new  formations  of  striped  mus- 
cular fibres  may  be  found, 

Mr.  Curling,  who  has  investigated  the  subject  with  great  care,  states  that 
the  cj'sts  are  formed  by  a  dilatation  of  the  ducts  of  the  rete  testis.  The  dila- 
tation may  be  at  the  end  of  a  tube,  or  may  spi'ing  from  its  side,  or  the  tube 
may  be  uniformly  dilated.  No  spermatozoa  are  found  in  the  cysts.  The 
cystic  change  is  due  to  a  morbid  condition  of  the  ducts,  the  rete  testis  being 
the  part  attacked,  and  not  the  tubuli  seminiferi  or  the  ducts  of  the  epididy- 
mis. According  to  Rindfleisch,'  an  analogy  exists  between  this  disease  and 
the  "  adenoid  sarcoma"  of  the  mammary  gland  described  by  Billroth.  The 
proliferation  is  concentrated  in  the  sub-epithelial  connective  tissue,  that  is, 
it  presents  the  appearance  of  an  enormous  thickening  and  round-celled  de- 
generation of  the  tunica  propria.  This  is  complicated  on  the  one  hand  by 
dilatation  of  the  ducts,  on  the  other  by  phyllodic  proliferation  in  their  interior. 
Yellowish-brown  globular  concretions  made  up  of  horny  epithelium,  which 
are  peculiar  to  the  generative  glands,  are  suspended  in  the  fluid  contents  of 
the  cysts.  iKlebs  considers  cystoma  of  the  testis  to  be  an  advanced  stage  of 
adenoma,  with  proliferation  of  the  seminal  tubules,  the  tunica  propria,  and 
loose  connective  tissue.  Forster  describes  the  cysts  as  being  due  to  an  en- 
largement of  the  seminiferous  canals,  the  epithelial  lining  of  which  becomes 
detached,  and,  filling  the  cavity  of  the  cysts,  suft'ers  degeneration  into  a 
homogeneous  and  mucous  liquid  ;  at  times  the  contents  are  caseous. 

According  to  Trelat,  a  new  product,  composed  of  normal  fibrous  tissue 
and  perforated  by  difterent-sized  cavities,  forms,  gradually  invading  the  tes- 
ticle and  displacing  its  substance  towards  the  tunica  albuginea.  M.  IsTepveu 
has  traced  the  process  of  enlargement  of  the  seminiferous  tubes,  and  has 
•demonstrated  the  presence  of  pearly  globules  of  horny  epithelium.  Many 
tumors  of  dift'erent  histological  structure  have  been  included  under  the 
term  cj^stic  sarcoma,  and  M.  Malassez  has  examined  cysts  which  presented 
no  likeness  to  the  seminiferous  tubes  ;  whence  he  concludes  that  the  epithe- 
lium is  a  new  formation  as  well  as  the  cysts,  and  he  suggests  the  name  of 
myxoid  epithelioma.  A  diseased  testicle  removed  by  Sir  Henry  Thompson^ 
was  found  to  be  a  combination  of  cholesteatoma,  enchondroma,  and  encepha- 
loma,  with  cysts,  within  the  dilated  and  thinned  tunica  albuginea.  Some 
of  the  tubes  between  the  cysts  were  unaltered,  while  others  were  dilated  and 

'  Op.  cit.,  vol.  ii.  p.  196.  '  Trans.  Path.  Soc.  Lond.,  vol.  iv.  p.  180. 
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filled  with  changed  cells.     After  the  patient's  death,  deposits  of  medullary 
cancer  were  found  in  the  lymphatic  glands,  lungs,  etc. 

These  cystic  tumors,  which  attack  one  testicle  only,  are  found  at  the  middle 
period  of  life,  and  if  not  removed  by  operation  will  attain  to  a  considerable 
size. 

Mr.  H.  V.  Carter  has  reported^  the  case  of  a  child  under  three  years  of  age,  in  one 
of  whose  testicles  were  a  number  of  cysts,  varying  in  size  from  that  of  a  millet-seed  to 
that  of  a  horse-bean,  containing  a  clear,  glairy  mucus,  and  lined  with  ciliated  epithelium. 

In  cystic  disease  the  swelling  fluctuates  here  and  there,  where  the  cysts 
crop  up  to  the  surface,  and  hard  cartilaginous  nodules  may  sometimes  be  felt; 
the  tumor  is  not  transparent,  and  is  heavier  than  a  hydrocele,  but  not  as 
heavy  as  an  encephaloid  tumor.  A  hsematocele  appears  rapidly  after  a  blow, 
and  testicular  sensation  is  generally  evident.  It  is  not  possible,  in  some  cases, 
to  distinguish  a  cystic  sarcoma  from  malignant  disease,  and  as  it  is  itself 
often  associated  with  carcinoma  and  diff'erent  forms  of  sarcoma,  it  is  very 
necessary  to  give  a  cautious  prognosis,  even  after  a  microscopic  examination 
has  been  made.  A  cancerous  mass,  however,  becomes  painful,  and  increases 
in  size  by  fits  and  starts,  while  its  tension  is  unequal,  being  so  slight  in  some 
places  as  to  produce  a  false  sense  of  fluctuation.  When  a  cancer  is  punc- 
tured, blood  freely  flows,  but  the  size  of  the  tumor  remains  the  same ; 
whereas  a  cyst  gives  exit  to  a  clear  or  viscid  fluid,  and  collapses.  A  portion 
of  the  tumor  may  be  scooped  out  prior  to  an  operation,  and  examined  by 
the  microscope.  If  the  cysts  contain  tesselated  epithelium  and  no  cancer- 
cells,  the  prognosis  is  favorable. 

Early  removal  of  the  cystic  organ  is  the  only  treatment  to  be  recom- 
mended.. 

Dermoid  Cysts  in  the  Testicle  and  Scrotum. 

Dermoid  cysts  containing  skin,  hair,  bone,  teeth,  etc.,  have  been  found  in 
the  scrotum,  associated  generally  with  the  right  testicle.  Professor  Goodsir 
found  in  Dr.  Duncan's  case,  skin,  hair,  and  cartilage.  Mr.  Marshall  removed 
from  a  young  man,  at  University  College  Hospital,  a  testicle  which  was  as 
large  as  an  ostrich's  egg,  containing  oily  matter  like  melted  butter,  which 
solidified  on  cooling,  and  foetal  remains.^ 

Velpeau  excised,  from  the  scrotum  of  a  young  man,  a  congenital  tumor 
which  contained  all  the  anatomical  elements  of  a  foetus.^  Velpeau  held  that 
the  foetal  remains  were  first  situated  in  the  abdomen  along  with  the  testicle, 
and  afterwards  accompanied  it  into  the  scrotum.  Verneuil,^  who  collected 
ten  cases  in  1855,  found  skin,  cartilage,  and  the  gray  matter  of  the  brain 
included  in  the  tumor,  and  was  of  opinion  that  the  inclusion  was  extra-testi- 
cular.  In  some  instances  the  tumor  is  formed  in  connection  with  the  testicle 
before  its  transition,  and  in  others  is  first  developed  in  the  subcutaneous 
tissue  of  the  scrotum,  indejaendently  of  the  testicle  with  which  it  becomes 
connected  subsequently.  Paget  considers  that  these  highly  organized  and  pro-r 
ductive  cysts  are  the  result  of  great  formative  power  in  the  fcetal  or  earliest 
extra-uterine  periods  of  life.  Klebs  and  Kocher,  when  well-marked  parts  of 
the  body  are  found  in  dermoid  cysts,  adopt  the  theory  of  the  inclusion  of  a 
second  germ  ;  but  when  only  some  tissue  foreign  to  the  testicle,  such  as  skin, 
mucous  membrane,  muscle,  etc.,  is  present,  they  believe  that  an  accidental 

'  Trans.  Path.  Soc.  Lond.,  vol.  vii.  '  Erichsen,  op.  cit.,  1st  ed.,  p.  931. 

'  Gazette  Med.  de  Paris,  15  Y&v.  1840  ;  Clinique  Chirurglcale,  t.  iii.     1841. 
'  Archives  G4n.  de  MM  ,  5"^  sfirie,  tomes  v.  etvi.     1855. 
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grafting  of  the  germs  of  such  tissue  has  taken  place  in  the  rudimentary  testicle^ 
at  the  early  period  of  development,  when,  according  to  Waldeyer,  no  distinc- 
tion of  germinal  layers  can  be  made  in  the  region  of  the  axis  cord.^  MM.  Olli- 
vier  (d' Angers),  Lebert,  Littre,  and  Robin  seek  to  draw  a  distinction  be- 
tween scrotal  inclusion  and  dermoid  cysts.  Some  theories  admit  a  somewhat 
strained  analogy  between  the  ovary  and  the  testicle,  and  suppose  an  isolated 
proliferating  faculty.  Others  hold  that  the  two  glands  are  provided  with 
a  common  element,  the  germinative  epithelium.  These  theories  cannot  be 
substantiated,  as  it  has  been  clearly  demonstrated  that  the  foetal  inclusion 
may  be  quite  independent  of  the  testicle  itself. 

Dr.  J.  Bceckel's''  case  was  that  of  a  man,  aged  38,  who  had  enjoyed  good  health  until 
a  painful  swelling  appeared  in  the  part,  which  gradually  grew  to  the  size  of  a  hen's  egg. 
This  was  punctured,  and  some  dark  fluid  evacuated  ;  acute  inflammation  and  rapid 
increase  in  the  size  of  the  swelling  ensued.  Fearing  that  the  growth  was  a  sarcoma, 
castration  was  performed.  On  dissection  the  testicle  was  found  to  be  quite  healthy,. 
being  pressed  backwards  and  downwards  against  the  tunica  albuginea,  which  was  slightly 
thickened.  The  tumor,  which  contained  the  debris  usually  found  in  dermoid  cysts,  was 
inclosed  in  a  pouch  constituted  by  the  deep  layers  of  the  scrotum,  and  was  formed  of 
a  soft  fibrous  material,  through  which  numerous  cysts  were  scattered. 

M.  Leon  Labbe  met  with  this  remarkable  case  in  1858  : — A  boy,  aged  14,  presented, 
himself  with  a  congenital  tumor  of  the  right  testicle,  which  was  nodulated,  hard  in  some- 
places,  and  soft  in  others.  The  tumor,  after  castration,  was  found  to  be  implanted  in  the 
epididymis  and  corpus  Highmori,  the  gland-tissue  itself  being  quite  healthy  and  inde- 
pendent of  it.  The  tnmor  was  essentially  made  up  of  a  series  of  isolated  cysts,  inclos- 
ing sebaceous  material,  mucus,  hairs,  cartilage,  debris,  cholesterin,  and  epidermic  cells. 
Two  cysts  filled  with  mucus  contained,  besides  mucous  glands,  unstriped  muscular 
fibres,  papilla;,  and  villi  (villosit^s),  whicli  rendered  it  highly  probable  that  these  were 
two  portions  of  the  intestine.  Two  arytenoid  cartilages  could  also  be  distinctly  recog- 
nized. These  cartilages,  together  with  the  two  ends  of  intestine  simulating  cysts,  could 
only  emanate  directly  from  the  internal  leaf  of  the  blastoderm  :  a  new  fact  in  the  history 
of  monstrosities  by  inclusion. 

The  tumors  are  congenital,  but  may  pass  unnoticed  until  active  growth 
calls  the  patient's  attention  to  the  part ;  the  fact  that  they  are  congenital  is: 
an  aid  to  diagnosis.  Exploration  of  the  tumor  with  an  acupuncture  needle 
here  and  there,  where  indurated  masses  can  be  felt,  may  reveal  the  presence 
of  bones.  Repeated  attacks  of  inflammation  cause  the  testicle  to  waste  arid 
fistulfe  to  form,  which  give  exit  to  foetal  structures,  or  allow  the  bones  to  be 
detected  by  a  probe. 

A  careful  dissection  should  be  made  with  antiseptic  precautions,  and  the 
cyst  separated  from  the  testicle;  or  the  tumor  may  be  laid  open,  its  content* 
evacuated,  and  as  much  of  the  investing  cyst  removed  as  may  be  thought 
expedient.  Should  the  testis  be  atrophied,  or  intimately  incorporated  with 
the  tumor,  no  attempt  need  be  made  to  save  it. 


Solid  Tumors  of  the  Testis. 

Enchondroma  of  the  Testis. — In  some  rare  instances,  enchondroma  of  the 
testis  is  deposited  as  a  solitary  hyaline  nodule,  the  size  of  a  walnut  or  a 
fowl's  egg.  In  many  cases  the  nodule  of  cartilage  is  associated  with  a  fibro- 
cy%t\c  or  carcinomatous  growth,  and  the  tumor  attains  to  a  great  size.  In  the 
Hunterian  Museum  (Specimen  2386)  is  a  thin  section  of  an  almost  wholly 

'  Curling,  op.  oit,,  p.  408.     London,  1878. 

s  De  I'luolusion  peri-testioulaire,  L'Uiiion  M6d.,  tome  xxt. 
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cartilaginous  testicle.  It  resembles  the  section  of  a  lobulated  cartilaginous 
tumor,  consisting  of  several  small,  round  portions  of  firm,  compact,  trans- 
parent, opaline  cartilage,  which  are  united  by  thin  partitions  of  libro-cellular 
tissue.  The  cartilage  is  of  the  hyaline  variety,  and  is  encapsuled.'  The 
nodules  of  cartilage  are  developed  in  the  interstitial  connective  tissue,  and 
by  their  pressure  cause  an  invagination  of  the  walls  of  the  tubes,  according 
to  the  observations  of  Billroth^  and  according  to  Waldejer  they  encroach 
•on  the  cavities  of  the  veins.  In  the  same  manner  the  lymphatic  spaces,  which 
are  so  numerous,  may  be  invaded,  or  they  may  be  the  starting-point  of  the 
growth.  Billroth  has  described  a  distinct  layer  of  cells  which  separates 
the  cartilaginous  process  from  the  wall  of  the  containing  canal.  Sir  James 
Paget^  considers  that  the  cartilaginous  masses  are  formed  in  the  cavity  of 
the  canals,  and  has  carefully  recorded  a  case  which  clearly  showed  that  the  car- 
tilage-cells invaded  the  lymphatic  sj'stem,  and  were  carried  into  the  circula- 
tion. Tortuous,  cylindriform,  and  knotted  pieces  of  cartilage,  closely  packed 
^ud  imbedded  in  a  tough  connective  tissue,  had  invaded  the  testicle,  and 
were  covered  in  places  by  a  laj-er  of  seminal  tubes.     The  deposit  of  cartilage 

Fig.  1376. 


Section  of  an  enchondromatous  testicle  :  tiiroug:hout  the  section  are  scattered  rounded  masses  of  cartilage; 
«bout  half  a  dozen  cysts  are  to  be  seen  ;  the  lower  third  of  the  tumor  is  made  up  of  a  sarcomatous  mass,  which 
contains  a  few  nodules  of  cartilage  and  a  few  cysts. 

•extended  along  the  spermatic  cord  in  a  beaded  manner,  and  was  conducted 
through  an  enlarged  Ij^mphatic  gland  to  the  inferior  vena  cava,  into  the 
■cavity  of  which  it  projected.  Both  lungs  were  stuffed  with  cartilage,  and 
"weighed  over  eleven  pounds.     Paget  infers  that  the  deposit  was  at  first  local 


'  Paget,  Lectures  on  Surgical  Pathology,  vol.  ii.  p.  209. 
*  Medico-Chirurgical  Trans.,  vol.  xxxviii.  p.  247. 


'  Virchow's  Archiv,  Bd.  xiii. 
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in  the  lymphatics  of  the  testis,  and  that  by  their  instrumentality  it  became 
diffused  throughout  the  body. 

The  tumor  may  grow  to  a  large  size,  as  a  specimen  removed  by  Mr.  Henry 
Smith,  which  has  furnished  the  aceompanyiilg  illustration  (Fig.  1376),  de- 
monstrates. It  is  made  up  of  opaline,  cartilaginous  masses  of  various  sizes,, 
is  associated  with  a  sarcomatous  growth,  and  contains  a  few  scattered  cysts. 
As  a  rulci  the  growth  starts  from  the  rete  testis  (Curling),  and  pushes  the 
gland-substance  on  one  side ;  but  it  may  also  invade  the  epididymis  primarily 
or  secondarily. 

On  section  of  a  tumor  of  this  kind,  after  it  has  been  in  spirit,  the  intercar- 
tilaginous  tissue  shrinks,  the  cartilaginous  nodules,  which  are  opalescent, 
projecting  from  the  surface.  In  medullary  carcinoma  the  cartilaginous 
nodules  may  be  incorporated  with  the  growth,  or  encapsuled.  In  cystic 
disease  the  nodules  may  be  so  numerous  that  they  form  the  bulk  of  the  tumor. 
The  nodules  may  be  round,  about  the  size  of  a  pea  or  a  small  hazel-nut,, 
and  continuous  with  the  surrounding  tissues,  or  they  may  be  ovoid,  elon- 
gated, and  separated  by  areolar  tissue.  The  cartilage-cells  undergo  fatty 
degeneration,  and  calcareous  deposits  may  take  place  in  the  intercellular 
substance. 

These  tumors  are  by  no  means  easy  of  diagnosis,  and  at  times  follow  some- 
injury  to  the  testicle.  The  nodule  when  situated  within  the  testicle  is  not 
readily  felt.  When  the  cartilage  is  associated  with  cancer,  the  internal 
deposits  are  cancerous,  and  not  cartilaginous.  The  progress  of  these  cases  is. 
slow,  extending  over  four  or  five  years,  and  not  painful ;  they  cause  annoyance 
only  by  their  weight  and  bulk.  The  tumor  is  heavy,  and  studded  over  its 
surface  by  small  projections,  some  of  which  are  hard,  like  cartilage,  while- 
others  are  elastic,  owing  to  softening.  The  tumor  is  oval  in  shape,  and 
devoid  of  testicular  tenderness  when  pressed  ;  if  a  hydrocele  be  present,, 
it  causes  a  sense  of  fluctuation  ;  the  spermatic  cord  is,  as  a  rule,  free  from 
enlargement.  Early  castration  is  the  only  efiicient  treatment,  and  is  of  the 
first  importance,  as  it  relieves  the  patient  of  a  testicle  which  is  liable  to 
injury,  and  of  a  tumor  in  which,  although  it  may  appear  to  be  unassociated 
with  sarcomatous  tissue,  yet  a  careful  examination  may  discover  not  only 
sarcomatous  but  carcinomatous  growths.  Early  removal  is  the  more  neces- 
sary if  we  concur  in  Professor  Rindfleisch's  opinion,^  that  the  glandular  and 
other  organs  of  generation  are  generally  far  more  prone  than  other  parts  to 
exhibit  a  transition  of  simple  inflammatory  iri'itations,  of  ulcers,  of  operation- 
wounds,  and  of  catarrhal  overgrowths  (hyperplasise),  into  sarcomatous,  and 
ultimately  into  cancerous  degenerations. 

EiBBOUS  Tumors  of  the  Testis. — When  a  testicle  wastes  after  orchitis,  all 
that  remains  of  it  is  a  small  fibrous  mass,  about  the  size  of  a  small  marble, 
made  up  of  the  remains  of  inflammatory  effusion,  fibrous  septa,  and  tubes  of 
the  testicle.  A  few  cases  are  on  record  in  which  firm,  wavy,  fibrous  tissue  has^ 
been  slowly  developed,  and  has  formed  a  tumor  within  the  tunica  albuginea. 
Sir  James  Paget  narrates  such  a  case  in  his  lectures.''  Eorster'  has  also  re- 
corded a  case  in  which  a  fibrous  tumor  was  developed  in  the  tunica  albuginea,. 
and  invaded  the  substance  of  the  testicle.  Cruveilhier  describes  a  case  in  his 
Atlas  of  Pathological  Anatomy.  Sir  B.  Brodie  removed  a  testicle  attacked 
by  fibroma,  and  the  remaining  testicle  was  subsequently  affected  in  the  same 
way.  These  tumors  are  bulky  and  very  hard,  but  are  painless,  and  only 
cause  inconvenience  by  their  size. 

1  Op.  cit.,  vol.  ii.  p.  197.  s  Lectures  on  Surgical  Pathology,  vol.  ii.  p.  13  8. 

'  Cornll  et  Ranvier,  op.  cit. 
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A  tumor  of  the  testis,  which  had  been  growing  for  eight  years,  was  removed  by  Mr. 
Warrington  Haward,'  from  an  old  man,  aged  81.  The  riglit  testicle,  which  was  5  inches 
by  3^,  felt  hard,  nodulated,  elastic,  and  heavy  ;  some  of  the  nodules,  however,  were  less 
hard  than  others.  There  was  some  fluid  in  the  tunica  vaginalis.  The  cord  was  unaf- 
fected, and  the  skin  was  normal  in  appearance,  and  non-adherent.  No  secondary 
deposits  were  to  be  felt,  and  the  patient's  general  health  was  good.  The  tumor  grew 
from  the  tunica  albuginea,  the  secreting  structure  of  the  testicle  remaining  normal ;  the 
growth  creaked  on  section,  and  the  cut  surfaces  became  convex,  and  presented  a  grayish 
homogeneous  basis  with  opaque  white  bands  running  through  it.  Under  tlie  microscope, 
wavy  fibrous  tissue  was  seen.     The  old  man  unfortunately  died. 

It  would  be  well  in  cases  of  this  kind,  when  the  patient  is  old,  to  divide 
the  spermatic  artery,  operating  antiseptically,  in  the  hope  that  the  tumor 
might  waste. 

The  specimen  which  has  furnished  the  illustration  of  fibroid  disease  of 
the  testicle  (Plate  XXXV.,  Fig.  5.),  shows  that  the  normal  structure  has 
disappeared.  In  its  place  there  is  found  young  fibrous  tissue,  and  in  parts 
this  approaches  myxomatous  tissue,  which  is  probably  the  earlier  stage  of  this 
growth. 

FiBRO-PLASTic  TUMORS,  which  are  classified  with  the  sarcomata,  occur  alsa 
in  this  gland,  and  are  of  grave  significance. 

A  tumor  within  the  tunica  albuginea  had,  in  seven  years,  grown  to  a  measurement 
of  nearly  six  inches  by  four.  When  first  removed,  it  was  to  the  eye  exactly  like  a  fatty 
tumor,  but  it  contained  no  fat,  and  was  a  typical  specimen  of  fibro-cellular  tumor  in  a 
very  oedematous  or  anasarcous  state." 

Calcareous  matter,  in  some  cases,  is  deposited  in  the  epididymis,  which 
is  enlarged  and  hard ;  the  seat  of  the  deposit  is  most  probably  in  some  infiam- 
matory  eflJ'usion.  It  may  also  occupy  the  vas  deferens  and  cause  a  blocking 
of  the  canal.  The  calcareous  deposit  may  assume  a  laminated  form,  between 
the  tunica  vaginalis  and  the  tunica  albuginea,  and  is  often  seated  in  false 
membranes  within  the  tunica  vaginalis,  in  the  same  manner  as  in  cases  of 
pleurisy,  but  on  a  smaller  scale. 

In  the  Hunterian  Museum  are  several  specimens  which  illustrate  the  deposition  of 
calcareous  matter  in  the  testicle  and  in  the  epididymis.  That  numbered  2429  consists 
of  two  portions  of  bone-like  substance  of  light  and  delicately  filamentous  texture,  com- 
posed of  granules  of  earthy  matter  imbedded  in  seminal  tissue,  which  were  inclosed 
within  a  tumor  connected  with  a  testicle.  DV.  Crisp  had  in  his  collection  a  ram's  tes- 
ticle, which  was  enlarged  and  converted  into  a  mass  of  granular  calcareous  matter. 

Cartilaginous  deposits  and  fibro-cystic  tumors  may  undergo  calcareous 
change  in  their  centres.  The  calcareous  masses  observed  in  the  epididymis, 
rarely  in  the  testicle  itself,  are  often  due  to  a  cretaceous  change  in  encysted 
tubercular  deposits.  When  this  calcareous  change  takes  place,  it  causes  a 
very  hard  swelling,  and  may  give  rise  to  an  abscess,  which  is  not  likely  to 
heal  as  long  as  the  deposit  remains  to  act  as  a  foreign  body. 

The  earthy  material  gives  on  analysis  (Barry),  phosphate  of  lime,  45  ;  car- 
bonate of  lime,  with  traces  of  magnesia,  17  ;  animal  matter,  38=100. 

Carcinoma. — The  scirrhous  and  encephaloid  varieties  of  carcinoma  are 
found  in  the  testicle.  The  former  is  met  with  so  rarely  that  its  occurrence 
has  been  denied  by  Rindfieisch.  The  tumor  attains  a  moderate  size,  and  is 
chiefiy  characterized  by  its  slow  growth,  stony  hardness,  and  irregular,  bossy 
surface ;  it  does  not  usually  protrude  as  a  fungus.     As  a  rule,  the  growth  is 

•  Trans.  Path.  Soc.  Lond.,  vol.  xxiii.  p.  168.  "  Paget,  op.  cit.,  vol.  ii.  p.  118. 
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accompanied  by  pain,  which  radiates  from  the  testicle  to  the  loins;  the  patien 
becomes  cachectic,  and  is  worn  out  by  pain  and  gastric  disturbance ;  painfu 
<Edematous  swelling  of  the  lower  limb,  and  sometimes  ascites,  complicate  th( 
•  -case.  The  tunica  vaginalis  becomes  thickened  from  cancerous  infiltration 
and  adherent  to  the  gland.  The  tumor  is  very  hard,  creaks  when  cut,  anc 
shows  fibrous  bands,  which  radiate  from  the  mediastinum  throughout  the 
organ.  In  the  fibrous  stroma  are  alveoli,  which  are  filled  with  groups  o: 
cells,  rounded  or  irregular  in  outline,  and  containing  large  oval  nuclei.  Smal 
round  cells  are  found  in  the  intercellular  tissue.  The  cells  in  places  undergc 
a  fatty  or  granular  change.^ 

The  dift'erent  names — such  as  medullary,  brain-like,  or  encephaloid  tumor 
fungus  hsematodes  (from  its  springing  forth  from  its  coverings  as  a  soft,  fua 
gating,  vascular,  bleeding  mass) — which  have  been  applied  to  the  growths 
which  used  to  be  considered  carcinomata  of  the  testicle,  but  many  of  whiet 
are  now  included  among  the  sarcomata,  give  a  good  idea  of  the  genera' 
appearance  presented  by  medullary  cancer  or  medullary  sarcoma  of  the  testis, 
The  disease  invades  the  body  of  the  gland,  which,  owing  to  the  tension  caused 
by  the  tough,  unyielding  tunica  albuginea,  becomes  very  hard ;  eventually  the 
morbid  growth  aftects  the  whole  of  the  organ,  including  the  epididymis.  Cur- 
ling and  Kocher  consider  the  starting-point  of  medullary  carcinoma  to  be  the 
rete  testis,  whereas  Robin  places  it  in  the  tail  of  the  epididymis.  The  epi 
didymis  and  cord  have  been  observed  to  be  diseased,  in  cases  of  medullary 
sarcoma,  when  the  testicle  has  escaped  infection.  The  swelling  is  at  firsi 
globular,  with  flattened  sides,  but  subsequently  causes  thickening  of  the 
spermatic  cord,  and,  when  associated  with  a  hydrocele,  becomes  more  pyri- 
form  in  shape.  In  some  cases  the  lower  part  of  the  tunica  vaginalis  is  oblit 
erated,  apparently  from  the  pressure  exercised  by  the  large  and  heavy  tumor, 
In  some  instances  the  surface  is  even ;  in  others,  smoothly  nodular,  owing  tc 
the  irregular  thinning  of  the  tunica  albuginea.  At  the  onset  there  is  nc 
pain;  as  the  glandular  structure  is  displaced  by  the  morbid  growth,  testiculai 
sensation  is  lost.  Blood-cysts,  which  are  unlike  those  of  cystic  disease, 
being  irregular  instead  of  smooth  and  weW  defined,  are  caused  by  rough 
handling  or  by  blows,  when  the  tumor  is  soft.  At  first  the  patient  is  appa- 
rently in  good  health.  The  tumor  grows  to  a  large  size  in  the  course  of  a  few 
months,  and  the  veins  of  the  scrotum  become  enlarged,  and  the  cord  much 
thickened.  The  testicle  becomes  so  soft  and  elastic,  and  the  skin  so  adhe- 
rent and  discolored,  that  the  surgeon  may  be  tempted  to  puncture  the  growth. 
The  enlargement  of  the  cord  is  associated  with  darting  pains  in  the  tumor, 
and  up  the  cord  to  the  lumbar  region,  where,  if  the  patient  be  thin,  the  tender 
and  enlarged  glands  may  be  felt  by  making  firm  pressure  through  the  abdo- 
minal walls.  The  growth  may  burst  through  the-  tunica  albuginea  and  be- 
come adherent  to  the  scrotum,  which  finally  gives  way  and  allows  the  pro- 
trusion of  a  fungus  hgematodes,  the  foul  discharge  and  bleeding  from  which 
exhaust  the  patient's  strength. 

The  pressui'e  of  the  enlarged  Ij'mphatic  glands  may  cause  a  painful  swelling 
and  oedema  of  the  legs.  In  the  course  of  the  complaint  the  patient  suffers 
from  dj^speptic  symptoms,  diarrhoea,  nausea,  vomiting,  and  distension  of  the 
abdomen;  his  rest  at  night  is  disturbed  ;  he  becomes  cachectic  and  emaciated, 
The  tumor  on  removal  is  oval  in  shape,  and  slightly  uneven  on  its  surface : 
on  section  it  presents  a  number  of  fibrous  septa,  which  inclose  deposits  oi 
morbid  tissue  well  supplied  with  blood.     In  some  instances  the  gland-tissue 

'  In  the  Hunterian  Museum  are  two  specimens.  No.  2390  A  is  entered  as  a  case  of  fibrous  can. 
cer  of  the  testis  in  a  child  of  four  years  (T.  B.  Curling,  1875)  ;  No.  4243  A,  as  a  hard  cancer  oi 
the  testis  (T.  Maoready,  by  A.  A.  Bowlby,  1883). 
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is  pushed  on  one  side  by  the  growth,  but  generally  there  is  no  gland-tissue 
left,  as  it  is  replaced  by  the  new  formation ;  this  varies  in  firmness,  being 
in  some  places  hard,  in  others  soft  and  brain-like,  or  shreddy ;  blood  may 
be  extravasated,  and  nodules  of  cartilage  observed,  here  and  there. 

Eetained  testes  seem  prone  to  be  attacked  by  carcinoma.  The  diagnosis  is 
not  at  first  easy,  but  as  the  disease  progresses  the  nature  of  the  case  becomes 
more  evident.  The  introduction  of  the  antiseptic  method  of  operating  ena- 
bles the  surgeon  to  remove  the  growth  by  suitable  incisions,  with  a  fair 
prospect  of  success.  The  testicle  is,  as  a  rule,  but  loosely  associated  with  the 
surrounding  parts. 

Dr.  George  Johnson'  has  reported  a  case  of  encephaloid  cancer,  .affecting  a  testicle 
retained  within  the  cavity  of  the  abdomen.  C.  D.,  aged  27,  was  attacked,  after  a  hard 
day's  shooting,  with  pain  which  appeared  to  be  near  the  bladder  on  the  right  side,  but 
there  was  no  irritability  of  that  viscus  ;  the  pain  was  so  severe  that  he  was  at  times 
doubled  up  by  it;  the  rectus  abdominis  was  rigid.  From  being  a  muscular  and  athletic 
man,  he  became  bent  and  haggard,  and  just  above  Pou part's  ligament  a  swelling  with 
dulness  was  detected.  The  urine  was  normal.  The  disease  was  fatal  in  less  than  a 
year.  At  the  autopsy,  a  large  mass,  weighing  sixteen  pounds,  was  removed,  and  it  is 
now  preserved  in  the  Anatomical  Museum  of  King's  College.  The  tumor  was  adherent 
to  the  abdominal  walls,  but  was  removed  without  difficulty.  From  the  post-mortem 
description  it  appears  that  the  mass  might  have  been  completely  removed  by  abdominal 
section.  The  patient,  a  highly  educated  man,  fretted  so  much  over  the  absence  of  the 
testicle  from  the  scrotum,  that  he  told  Dr.  Johnson  only  of  the  circumstance,  concealing 
it  from  his  other  medical  attendants. 

Sir  Spencer  Wells'^  removed  a  cancerous  testicle  which  was  retained  within  the 
abdomen.  The  operation,  as  far  as  the  removal  of  the  gland  was  concerned,  was  safely 
accomplished,  but  the  patient  unfortunately  died  in  a  week  or  two  from  pya3mia.  Anti- 
septic precautions  were  taken,  but  thymol  and  not  carbolic  acid  was  used. 

A  man  aged  53  was  under  the  late  Dr.  Mahomed's  care,''  suffisring  from  a  hypogastric 
tumor  which  was  semi-elastic,  and  which  rose  and  fell  with  distension  and  evacuation 
of  the  bladder.  Fragments  of  a  highly  cellular  growth  were  removed  through  a  canula. 
When  first  seen,  there  was  no  enlargement  of  the  lymphatic  glands,  but  this  took  place 
afterwards,  and  negatived  any  operative  interference.  After  death,  which  occurred  five 
months  after  the  onset  of  symptoms,  it  was  found  that  the  right  testicle  was  retained,  and 
formed  amass  of  medullary  carcinoma,  free  from  cartilage,  but  containing  colloid  material. 
The  body  of  the  testicle,  which  still  retained  its  characteristic  shape,  was  turned 
upwards,  its  long  axis  being  across  the'  pelvis.  The  surrounditig  parts,  and  the  cord, 
which  formed  the  pedicle  of  the  tumor,  were  not  diseased  ;  the  testicle,  which  was 
completely  non-adherent,  could  have  been  easily  removed  by  operation  during  life. 

The  differential  diagnosis  of  medullary  cancer  in  its  early  stage  is  difficult, 
but  is  of  great  consequence,  as  an  early  operation  is  very  desirable.  In  this 
clisease  the  testicle  enlarges  quickly  and  contiimously,  without  inflammatory 
symptoms.  In  King's  College  Museum  is  a  specimen  of  hseniatocele,  which 
was  removed  under  the  supposition  that  it  was  a  malignant  tumor.  I  have 
elsewhere  pointed  out  the  differential  diagnosis  between  hydrocele  and  hsema- 
tocele  and  a  solid  tumor  of  the  testis.  It  most  resembles  cystic  sarcoma 
and  syphilitic  disease,  when  the  whole  of  one  testis  is  uniformly  enlarged  ; 
at  an  early  stage  it  is  not  distinguishable  from  the  latter,  but  its  growth  is 
more  rapid  and  it  soon  outstrips  it  in  size,  since,  instead  of  being  as  large  as 
a  fist,  which  is  the  extreme  size  attained  by  a  syphilitic  tumor,  it  may  reach 
the  size  of  a  foetal  head,  continuing  to  grow  as  long  as  the  patient  lives. 
After  a  time  the  vessels  of  the  cord  become  dilated,  and  cancerous  deposits 

1  Medioo-Chir.  Trarii3.,  vol.  xlii.    1859. 

2  Holmes's  System  of  Sxirgery,  3d  edit.  vol.  iii.  p.  474. 
'  Trans.  Patli.  Soc.  Lond.,  vol.  xxxiv.     1883. 
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are  found  in  its  tissues ;  the  veins  of  the  scrotum  are  also  enlarged.  A 
syphilitic  history  is  a  guide  in  some  cases,  and  a  double  tumor  will  indicate 
a  non-cancerous  aflection,  as  cancer  does  not  attack  both  glands.  The  effect 
of  specific  treattnent  in  the  early  stage  is  a  valuable  guide  to  diagnosis.  In 
a  case  that  came  under  my  care,  valuable  time  had  been  lost  by  submitting 
the  patient  to  a  mercurial  course ;  his  health  vi^as  reduced,  the  testicle  had  be- 
come large,  and  the  cord  and  lymphatic  glands  were  affected  to  such  an  extent 
that  an  operation  was  deemed  uuadvisable.  Cystic  disease,  when  unassociated 
with  cartilage — which  can  be  felt  as  hard  lumps  in  the  tumor — may  resemble 
carcinoma  to  the  touch,  giving  a  sense  of  fluctuation  here  and  there,  and. 
being  associated  with  a  slight  swelling  of  the  vessels  of  the  cord.  Its  diag- 
nosis has  already  been  considered.  It  is  undesirable  to  puncture  a  medullary 
tumor  of  the  testis,  unless  its  removal,  if  necessary,  be  determined  on,  as  a 
fungus  is  likely  to  sprout  forth  through  the  puncture.  It  is,  however,  always- 
advisable  to  make  an  exploratory  incision  into  the  swelling  at  the  time  of 
operation,  in  order  to  ascertain  its  nature.  Castration  is  alike  the  remedy 
for  carcinoma  and  cystic  sarcoma. 

Mr.  Curling  has  collected  the  following  cases  of  patients  who  survived  for 
many  years  the  operation  of  castration,  done  for  soft  cancer: — In  two  cases 
in  his  own  practice,  the  patients  were  alive  and  well  fifteen  and  five  years 
after  the  operation  ;  a  patient  under  the  care  of  Mr.  Meade,  of  Bradford,  was 
alive  and  well  nine  years  ;  Mr.  Csesar  Hawkins's  patient  twelve  years ;  Sir 
James  Paget's  patient  nine  years;  and  Mr.  Cock's  patient  six  years  after  the 
operation. 

A  specimen  of  carcinoma  testis  under  tlie  microscope  (Plate  XXXV.,  Fig.  6), 
shows  that  all  trace  of  normal  structure  has  disappeared,  and  that  a  fibrous- 
sti;oma  with  large  cells  of  an  epithelial  type  in  its  alveoli  has  taken  its  place. 

Thiersch  and  Waldeyer  hold  that  the  cells  of  cancer  are  the  direct  descendants  of 
pre-existing  epithelial  cells,  and  that  true  carcinoma  can  never  arise  where  epithelium 
does  not  exist.  The  epithelium  is  that  which  covers  free  surfaces,  and  not  that  which 
lines  bloodvessels  and  lymph-spaces  or  cavities,  which  is  called  "  endothelium."' 
Waldeyer  considers  that  the  alveoli  of  the  cancer-stroma  are  merely  lymph-spaces- 
invaded  by  rapidly  growing  epithelium-cells.' 

Birch-Hirschfeld  has  shown  that  in  soft  cancer  of  the  testicle,  the  cancer-cells  are 
lineally  descended  from  the  epithelial  elements  of  the  gland-tubuli;  and  that  the  isolated 
tubuli  are  studded  with  nodular,  ill-defined  protrusions,  or  else,  expanding  somewhat 
abruptly,  pass  continuously  into  the  tumor  itself.  Rindfieisch  maintains  that  the 
beginning  of  the  growth  consists  of  a  proliferation  of  the  epithelial  elements  of  the 
testicle.^  MM.  Cornil  and  Ranvier  do  not  consider  the  seminiferous  tubes  to  be  the 
starting-point  of  cancer,  but  believe  that  it  is  developed  in  the  testicle,  as  in  the  con- 
nective tissue,  by  the  swelling  of  the  connective-tissue  cells,  and  by  the  new  formation 
of  large  cells  which  occupy  the  spaces  of  the  connective  tissue  between  the  bundles  of 
fibres  and  the  lymphatic  cavities.' 

Sarcoma. — Of  late  years,  tumors  have  been  arranged  according  to  their  his- 
tological texture  as  disclosed  by  the  microscope,  and  this  method  is  more  scien- 
tific and  convenient  than  the  old  classification;  but  a  medullary  sarcoma  not 
only  resembles  the  medullary  carcinoma,  with  which  it  used  to  be  confounded, 
in  its  naked-eye  appearances,  but  resembles  it  also  in  malignancy.  The  difli- 
culty  of  diagnosis  is  still  greater  when,  as  not  unfrequently  occurs,  different 
abnormal  growths  are  associated  in  the  same  tumor.  The  trabeculse  of  spindle- 
cells  form  spaces  containing  nests  of  true  cancer-cells,  which  resemble  transverse 

'  Erichsen,  Science  and  Art  of  Surgery,  7th  edit,,  vol.  i.  p.  779. 
'  Op.  cit.,  vol.  ii.  3  Op.  oit. 
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sections  of  seminiferous  tubes  lined  with  thin  epithelium.'  Mr.  Butlin,  in. 
his  critical  lecture  on  the  relations  of  sarcoma  to  carcinoma,  delivered  at  the 
Royal  College  of  Surgeons  in  June,  1880,  accepts  "Waldeyer's  theory  of  the 
epithelial  origin  of  carcinoma,  and  defines  this  as  a  tumor  of  epithelial  origin, 
having  generally  an  alveolar  structure,  and  sarcoma  as  a  tumor  of  connective- 
tissue  origin,  formed  generally  of  embryonic  tissues,  and  without  alveolar 
structure.  The  cells  of  carcinoma  generally  resemble  those  of  the  epithelium 
from  which  it  grows,  there  is  little  inter-cellular  substance,  the  vessels  run 
in  the  fibrous  tissue,  and  multiplication  of  cells  is  by  endogenous  formation  ; 
Ion  the  other  hand,  sarcoma  is  composed  of  round,  fusiform,  or  giant  cells,, 
which  are  packed  in  a  more  or  less  abundant  basis-substance,  the  vessels  are 
mere  fissures  between  the  cells,  and  the  cells  increase  in  number  by  division. 
The  most  common  forms  of  sarcoma  met  with  in  the  testis  are  the  round-celled 
and  the  spindle-celled,  which  originate  in  the  tissue  between  the  tubules. 
The  sarcomata  are  associated  with  a  great  number  of  histoid  growths  in  the 
testicle,  such  as  cartilage,  mucous  and  adipose  tissue,  and  striped  and  un- 
striped  muscular  fibres. 

It  is  not  possible  to  distinguish  without  the  microscope  a  carcinoma  from 
a  soft  sarcoma  ;  the  former  when  cut  yields  a  milky  juice,  the  latter  only 
after  its  removal.  Professor  Billroth^  writes  that  the  peculiar  structure  of  the 
testicle  causes  most  of  the  growths  which  originate  in  it  to  assume  a  lobu- 
lated,  cancer-like,  alveolar  nature.  The  tissue  of  these  new  formations  is 
usually  soft.  It  is  often  impossible  to  say  whether  the  growth  originates- 
from  the  delicate  cellular  tissue  of  the  organ,  from  the  endothelium  of  the 
lymph-spaces  contained  therein,  or  from  the  epithelial  cells  of  the  seminal 
ducts.  I  have  much  pleasure  in  quoting  Mr.  Butlin's  analysis  of  his  valu 
able  table  bearing  upon  carcinoma  and  sarcoma  testis,  which  teaches  many^ 
important  points: — 

The  round-celled  tumors  occurred  in  persons  aged  between  eight  months  and  sixty- 
five  years,  but  most  often  before  the  age  of  ten,  or  between  fifty  and  sixty  years. 
Both  testes  were  not  infrequently  affected.  None  of  these  tumors  contained  cartilage, 
or  any  organized  tissue  other  than  fibrous.  Glandular  affection  was  absent  in  two  post- 
mortem examinations  out  of  six,  and  in  these  two  cases  the  disease  had  existed  for 
two  months  in  one  case,  and  five  months  in  the  second,  and  the  lungs  were  the  seat  of 
secondary  growths  in  one  case  only  ;  yet  in  five  cases  there  was  widespread  generali- 
zation in  the  bones  and  skin  or  subcutaneous  tissue.  And  with  the  skin  the  liver  was 
in  one  patient  affected.  Several  of  these  round-celled  tumors,  especially  in  those  cases- 
in  which  both  testes  were  affected  and  generalization  was  extensive,  were  examples  of 
what  has  been  called  ly  mpho-sarcoma  or  lymphadenoma  of  the  testis,  on  account  of  the 
delicate  reticulum  which  can  be  discerned  amid  the  cells. 

The  subjects  of  spindle-celled  sarcoma  were  from  ten  months  to  forty-five  years  old  ;, 
but  the  disease  was  most  frequent  in  patients  under  ten,  or  from  thirty-five  to  forty- 
five.  In  no  case  were  both  testes  affected.  Cartilage  was  present  in  more  than, 
half  of  the  cases.  The  total  duration  of  the  disease  was  rather  longer  in  patients  with 
spindle-celled  than  in  those  with  round-celled  sarcoma  ;  several  of  the  former  lived, 
three  years  ;  most  of  the  latter  only  two.  Affection  of  the  glands  occurred  in  every 
case  in  which  the  body  was  examined  after  death,  and  in  two  cases  in  which  no  exami- 
nation could  be  made,  a  like  affection  was  indicated  by  the  presence  of  a  laro-e  tumor  in 
the  pelvis  and  abdomen.  The  lungs  contained  secondary  growths  in  every  case  but 
one,  and  in  that  casea  large  tumor  occupied  thesituation  of  thekidney.  In  noinstance 
was  there  extensive  generalization  similar  to  that  occurring  in  the  fatal  cases  of  round- 
celled  tumors. 

"With  regard  to  carcinoma,  there  was  only  one  patient  under  twenty  years  of  age,  a; 
child  of  two  years  ;  the  disease  was  most  frequent  between  the  ages  of  thirty  and  forty- 

I  Rindfleisch,  op.  oit.,  vol.  ii.  p.  196.  2  Clinical  Surgery,  p.  295. 
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Hve.  The  tumor  never  aiFected  more  than  one  testis,  and  was  unmixed  with  other 
tissues.  Affection  of  the  glands  was  found  in  every  case  in  which  the  abdomen  was 
opened,  and  was  strongly  suspected  in  another  patient.  In  two  of  the  three  complete 
necropsies  the  lungs' and  liver  were  the  seat  of  secondary  growths  ;  and  in  the  remain- 
ing case  these  organs  were  exempt,  while  the  suprarenal  capsule  was  diseased. 

The  common  occurrence  of  secondary  deposits  in  the  glands  met  with  in  cases  of 
sarcoma  is  to  be  specially  noted. 

The  longest  total  duration  of  the  tumor  was  42  montlis,  and  the  shortest  7  months, 
in  cases  of  carcinoma.  In  round-celled  sarcoma  the  longest  total  duration  of  the  tumor 
was  forty-two  months,  and  the  shortest  two  montlis.  In  spindle-celled  sarcoma  the 
longest  total  duration  was  thirty-six  months,  the  shortest  seven  months. 

When  the  spermatic  cord  is  enlarged,  and  the  lumbar  glands  enlarged  and 
tender,  it  is  undesirable  to  operate;  but  if  seen  early,  the  tumor  should  be 
removed  without  dela}- ,  as  the  operation  of  castration  is  not  a  dangerous  one, 
.and  the  removal  of  the  gland  gives  the  patient  for  a  season  a  gleam  of  hope, 
while  death  from  internal  disease,  retarded  for  a  short  period,  is  less  painful 
to  the  patient  and  less  distressing  to  his  friends  than  the  death  to  which  he 
Tvould  be  liable  at  any  time  from  a  bleeding,  offensive  fungus  hsematodes. 

Lymphadenoma  Testis,  the  lymphoid  sarcoma  of  Liicke,  was  first  described 
by  Malassez,'  and  afterwards  by  Monod  and  Terrillon.^  The  swelling  is 
of  a  medium  size,  ovoid  in  shape,  regular  in  outline,  and  of  uniform  consist- 
ence throughout,  and  it  feels  elastic  when  pressed.  On  section,  the  surface 
is  homogeneous,  '\\'ithout  any  appearance  of  softening,  aftbrds  in  sci-aping  a 
little  fluid,  a:id  presents  the  naked-ej'e  appearances  of  an  ordinary  sarcoma. 
The  epidid^'mis  escapes,  but  the  growth  has  a  tendency  to  invade  both  tes- 
ticles simultaneously.  Under  the  microscope  it  is  seen  to  be  composed  of 
adenoid  tissue;  the  cells  are  round,  with  a  large  nucleus  furnished  with  mul- 
tiple nucleoli,  and  a  scanty  protojalasm.  The  cells,  which  are  small,  are  well 
defined,  of  formal  outline,  and  of  uniform  size.  The  tumor  is  vascularized, 
not  by  the  formation  of  vascular  spaces  or  fissures  between  the  cells,  as  in 
the  sarcomata,  but  by  capillary  vessels  with  well-defined  walls.  When  the 
■cells  are  pencilled  out,  a  fine  reticulum,  like  that  peculiar  to  adenoid  tissue, 
remains.  G-eneralization  of  the  disease  may  occur  at  a  distance  in  the 
cutaneous  and  subcutaneous  tissues,  the  health  remaining  ajjparently  good. 
The  affection  is  a  formidable  one,  and  the  growth  should  be  removed  as  soon 
.as  its  nature  is  recognized. 

Epithelioma,  according  to  Nepveu,  presents  itself  in  the  testicle  uiider  two 
aspects :  (1)  Pearl-like  tumors — cholesteatomata  (Miiller),  epithelial-perlen 
{Billroth) — which  occur  almost  always  in  other  tumors,  such  as  carcinomata, 
sarcomata,  etc.,  though  one  case  is  recorded  where  the  pearls  existed  alone ; 
(2)  Epithelioma  formed  of  pavement-epithelium  cells,  originating  in  the 
«analiculi  and  mixed  with  sarcomatous  tissue.' 


Excision  of  the  Testis. 

Excision  of  the  testis  is  performed  in  the  following  manner  :  The  patient, 
placed  on  a  suitable  bed,  or  on  a  finn,  narrow  table,  should  have  the  hair 
shaved  from  the  pubes  and  scrotum.     An  anaesthetic  having  been  given,  and 

'  BuU.  de  la  Sooifit^  Anatomique,  1877. 
s  Arcli.  Gdn.  de  Med.,  7«  serie,  t.'  xii.     1880. 

3  Specimen  2451  A,  of  the  Hunterian  Museum,  was  presented  by  the  late  Mr.  Partridge,  and 
oonsists  of  a  testicle  and  its  epididymis,  the  latter  being  affected  with  epithelioma. 


EXCISION   OF   THE   TESTIS.  63T 

any  rupture  that  may  be  present  having  been  reduced,  the  surgeon  stands  ort 
one  side  of  the  patient,  and,  having  made  the  diseased  testicle  prominent,  and 
having  separated  it  from  its  fellow  with  the  left  hand,  punctures  it  carefully 
to  ascertain  its  nature ;  if  he  iinds  his  diagnosis  correct,  he  enters  the  point  of 
his  knife  just  below  the  external  abdominal  ring,  and  carries  it  downwards 
quite  to  the  bottom  of  the  scrotum,  through  all  the  coverings  of  the  testicle  ; 
this  w^ound  enables  him  to  turn  the  testicle  out  readily  from  its  connective 
tissue,  and  provides  for  good  drainage,  and  it  is  advantageous,  as  enabling: 
the  surgeon  to  verify  his  diagnosis,  and  to  diminish  the  bulls  of  the  tumor. 

Some  operators,  however,  prefer  not  to  open  the  tunica  vaginalis.  If  the 
testicle  be  torn  out  with  the  fingers,  there  will  be  less  bleeding  than  when  the 
knife  is  used,  but  the  instrument  will  be  required  to  divide  the  mesorchium, 
which  attaches  the  testicle  to  the  lowest  part  of  the  scrotum.  The  cord  should 
be  left  to  the  last,  in  case  total  extirpation  of  the  testicle  should  be  deemed, 
for  some  reason,  undesirable.  It  is  to  be  prevented  from  slipping  up  into  the 
abdomen  by  passing  through  it,  above  the  point  at  which  it  is  to  be  divided,, 
a  tenaculum,  or  a  piece  of  stout  string,  which  may  be  left  for  forty-eight  hours. 
The  cord  rhay  be  cut  through  at  once,  and  all  the  vessels  carefully  tied,  espe- 
cially the  artery  of  the  vas  deferens  (which  may  cease  to  bleed  at  the  time  of 
the  operation) ;  or  the  cord  may  be  all  divided  except  the  vas  deferens,  which  is 
severed  after  the  vessels  have  been  securely  ligatured.  I  have  seen  Mr.  Henry 
Smith,  at  King's  College  Hospital,  effectually  use  the  clamp  and  cautery  ta 
divide  the  cord,  and  have  successfully  followed  his  example.  The  old  plan  of 
tying  the  cord  en  masse  has  been  rightly  abandoned,  as  it  was  painful,  and  in 
some  cases  followed  by  tetanus.  When  adopted,  however,  the  cord  should  be 
transfixed  with  a  strong  double  ligature,  and  the  two  halves  tightly  tied,  as  the 
ligature  is  slow  in  separating.  When  the  scrotum  is  adherent  to  the  tumor, 
it  is  advisable  to  remove  a  portion.  This  is  done  by  making  two  semilunar 
incisions  over  the  growth,  instead  of  a  single  straight  one,  and  by  removing  the 
skin  and  the  testis  together.  Some  surgeons  remove  the  skin  even  when  it  is 
healthy,  in  order  to  avoid  the  bag  left  after  the  removal  of  a  large  tumor,  but 
this  is  unnecessary.  The  arteries  of  the  cord  and  scrotum  may  be  tied  with 
thread  or  catgut,  or  twisted,  as  the  surgeon  may  please.  Chassaignac  has  em- 
ployed the  ecraseur,  to  divide  not  only  the  cord  but  also  its  envelopes.  Ver- 
neuil  and  others  have  secured  the  vessels  with  small  leaden  clamps.  The  edges 
of  the  wound  are  to  be  carefully  brought  together  with  silk  or  silver  sutures, 
over  a  good-sized  drainage-tube,  which  will  expedite  the  cure.  Before  the 
introduction  of  anajsthetics  the  early  division  of  the  coi'd  rendered  the 
operation  less  painful  and  more  expeditious,  and  it  was  recommended  by  Sir 
A.  Cooper.  Cases  have  been  recorded  in  which  i-etraction  of  the  cord  into  the 
abdomen  took  place,  after  the  removal  of  a  heavy  testicle  which  had  dragged 
it  down,  and  in  which  the  surgeon  was  obliged  to  open  up  the  inguinal  canal 
in  order  to  secure  the  vessels.  The  wound  should  be  dressed  with  an  absorbent 
dressing,  and  the  parts  carefully  supported  on  a  pillow.  If  the  case  be  com- 
plicated by  an  inguinal  hernia,  this  should  be  returned  into  the  abdomen,  the 
neck  of  the  sac  tied  with  stout  catgut,  and  the  boundaries  of  the  inguinal  canal 
brought  together  with  silver  wire  or  thick  catgut. 

Sir  A.  Cooper  describes  another  method  of  amputating  the  testicle :  An 
incision  is  made  down  upon  the  cord,  just  as  it  emerges  from  the  external 
ring,  but  only  large  enough  to  permit  the  passage  of  a  ligature  between  its. 
bloodvessels  and  the  vas  deferens,  so  as  to  secure  the  cord  from  being  retracted 
into  the  inguinal  canal.  An  assistant  then  takes  hold  of  the  healthy  testicle, 
including  between  his  fingers  not  only  the  corresponding  half  of  the  scrotum 
but  also  the  septum,  while  the  operator  with  his  left  hand  draws  the  diseased 
testicle  in  the  opposite  direction — so  as  to  separate  it  as  widely  as  he  can  from. 
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the  other — and  then  with  one  stroke  of  a  eatlin  removes  both  the  gland  and 
its  scrotal  coverings.  The  operation  is  rapidly  accomplished — which  was  a 
recommendation  before  the  introduction  of  anaesthetics — and  the  redundant 
skin  is  removed  at  the  same  time.  It  is  applicable  to  cases  where  the  tumor 
is  not  very  large. 

A  retained  testicle  when  diseased  may  be  removed  from  the  inguinal  canal 
by  making  suitable  incisions  over  it.  The  inguinal  process  of  the  perito- 
neum must  be  tightly  ligatured  with  catgut. 

It  is  very  desirable  to  perform  the  operation  of  castration  antiseptically. 
E-ecurrent  hemorrhages  are  to  be  .prevented  by  carefully  tying  the  vessels, 
and,  should  bleeding  occur,  the  wound  must  be  opened  up  and  the  vessels 
secured;  extravasation  of  blood  takes  place  readily  in  the  cellular  tissue.  In 
-order  to  obtain  good  drainage,  it  has  been  proposed  to  make  the  incision  at 
the  back  of  the  scrotum,  but  tliis  is  not  necessary  when  a  large  drainage-tube 
is  used. 

Entozoa  in  the  Testicle  and  Scrotum. 

Entozoa  are  rarely  found  in  the  testicle.  Sir  A.  Cooper  describes  an  hyda- 
tid cyst  which  was  situated  in  the  epididymis  of  a  testicle,  removed  from  a 
dissecting-room  subject,  the  gland  being  rather  less  than  twice  its  normal 
size.  In  some  few  instances  the  filaria  medinensis,  or  Guinea-worm,  has 
been  observed  encapsuled  in  the  scrotum.  The  presence  of  the  filaria 
sanguinis  hominis,  in  cases  of  elephantiasis  scroti  and  other  affections  in  the 
same  neighborhood,  has  already  been  referred  to. 

Mr.  Howard  Marsh  showed  at  the  Pathological  Society'  the  two  spermatic  cords  of  a 
man  aged  46,  with  extensive  hydatid  disease  within  the  abdomen.  Each  cord  was  occu- 
pied by  an  hydatid  tumor  of  the  size  and  shape  of  a  hen's  egg,  placed  just  below  the 
external  inguinal  ring  ;  and,  as  these  both  contained  fluid,  they  presented  the  appear- 
ance of  hydroceles  of  the  cord.  On  one  side  only  the  cavity  lodging  tlie  hydatids  com- 
municated directly  with  the  peritoneum,  and  was  apparently  the  sac  of  an  old  hernial 
■protrusion  into  the  funicular  process. 


Functional  Disorders  of  the  Male  Genital  Organs. 

Spermatorrhea  ;  JSTocttirnal  and  Diurnal  Pollutions — We  owe  the  term 
spermatorrhosa  to  Lallemand,  who  used  it  to  designate  morbid  seminal  losses  ; 
it  is  not  well  chosen,  as  continuous  discharges  from  the  urethra  are  found 
under  the  microscope  to  be  destitute  of  spermatozoa.  Galen  erroneously 
-considered  that  gonorrhoea,  which  is  simply  a  purulent  discharge,  was  due 
to  a  flow  of  semen.  The  semen  as  ejaculated  is  formed  by  the  combined 
secretions  of  the  testicles,  vesiculse  seminales,  prostate,  Cowper's  and  other 
urethral  glands.  The  testes  produce  a  whitish,  tenacious,  inodorous  mass, 
principally  composed  of  spermatozoa ;  the  fluid  portion  and  the  odor  peculiar 
to  the  secretion  are  furnished  by  the  union  of  the  remaining  secretions. 

Dr.  C.  H.  Ealfe^  states  that  semen  has  the  following  composition : 
Water,  86  parts  ;  solids,  14  parts  (proteids,  6.5  parts ;  extractives,  1.5  parts ; 
fats,  2.5  parts  ;  salts,  3.5  parts). 

The  albumivous  matters  consist  of  ordinary  albumen,  which  is  deposited 
from  an  aqueous  solution  by  a  temperature  of  73°  C.  (163.4°  F.) ;  an  albumen 
precipitated  from  an  aqueous  solution  by  acetic  acid,  and  which  therefore 


'  Trans.  Path.  Soo.  Loud.,  vol.  xxv.  p.  187. 
'  Outlines  of  Physiological  Chemistry. 
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resembles  alkali-albumen,  or  casein  ;  paraglobulin,  which  is  deposited  from 
its  solution  by  magnesium-sulphate  and  by  carbonic-acid  gas ;  and  myosin, 
■which  is  thrown  down  from  a  dilute  sodium-chloride  solution  by  the  addi- 
tion of  a  dilute  acid.  Mucin  is  also  obtained  in  small  quantities  by  the 
addition  of  acetic  acid  to  an  alkaline  solution.  The  peculiar  albuminoid 
substance,  spermatin,  is  probably  a  mixture  of  paraglobulin  and  lecithin. 

The  extractives  fi'om  the  aqueous  and  alcoholic  extracts  are,  leucin,  tyrosin, 
urea,  kreatin,  and  inosite.  Dr.  Treskin  has  found  a  peculiar  organic  acid, 
the  composition  of  which  he  does  not  give.  The  same  observer  has  also 
found  kreatinin,  probably  formed  by  the  decomposition  of  kreatin. 

The  fats  consist  principally  of  a  mixture  of  neutral  fats,  together  with 
lecithin  and  cholesterin. 

The  salts  consist  principally  of  sodium  and  potassium  chlorides,  potassium 
sulphate,  and  especially  of  calcium  and  magnesium  phosphate. 

Fig.  1377. 


'Spermatozooii  of  the  salamandra  maculata.  (a)  a  long-pointed  head,  (6)  an  elliptical  structure,  (c)  a  long  filiform 
body,  {d)  a  fine  filament  extending  beyond  the  body,  (e)  a  homogeneous  membrane. 

Dr.  Heneage  Gibbes,  in  his  articles  on  the  structure  of  the  vertebrate  sper- 
Tnatozoon,^  states  that  a  spermatozoon  consists  of  a  long-pomted  head  (a),  at 
the  base  of  which  is  (b)  an  ellijotieal  structure,  joining  the  head  to  (c)  a  long 
filiform  body;  a  fine  _^fem.c?ii  (rf),  much  longer  than  the  body,  is  connected 
with  this  latter  by  (e)  a  homogeneous  membrane.  The  head,  as  it  appears  in 
a  fresh  specimen,  has  a  difli'erent  refractive  power  from  that  of  the  rest  of  the 
organism,  and  with  a  high  power  appears  to  be  of  a  light  green  color ;  it 
presents  also  a  central  line,  from  which  it  appears  to  be  hollow.  The  ellipti- 
cal structure  at  the  base  of  the  head  connects  it  with  the  long  thread-like  body, 
and  the  filament  seems  to  spring  from  it.  Whilst  the  spermatozoon  is  living, 
this  filament  is  in  constant  motion,  waving  from  side  to  side.  The  connect- 
ing membrane  is  only  visible  in  fresh  specimens,  and  disappears  entirely  on 
the  application  of  glycerin.  After  placing  the  spermatozoon  in  a  five-per-cent. 
■solution  of  chromate  of  ammonium,  the  body  and  filament,  as  also  the  ellipti- 
cal structure,  can  be  stained  with  one  color,  while  the  head  will  take  another. 
This  is  best  shown  by  staining  the  spermatozoon  first  deeply  with  hsema- 
toxylin,  when  it  will  be  found  that  the  body,  filament,  and  elliptical  struc- 
ture show  the  color  well,  but  the  head  scarcely  at  all ;  on  staining  it  then  in 
-a  weak  solution  of  aniline  blue,  if  it  be  not  left  in  this  fluid  too  long,  the 
iiead  will  be  found  a  bright  blue,  while  the  body,  filament,  and  elliptical 

•  Quarterly  Journal  of  Microscopical  Science,  New  series,  vols.  xix.  and  xx. 
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structure  remain  colored  With  the  hsematoxylia.     From  his  experiments  and 
examinations,  Dr.  Gribbes  concludes : — ■ 

(1)  That  the  head  of  the  spermatozoon  is  inclosed  in  a  sheath,  which  is  a  continua- 
tion of  the  membrane  which  surrounds  the  filament  and  connects  it  to  the  body,  acting 
in  fact  the  part  of  a  mesentery. 

(2)  That  the  substance  of  the  head  is  quite  distinct  in  its.  chemical  composition  from 
the  elliptical  structure,  the  filament,  and  the  long  body,  and  that  it  is  readily  acted  upon 
by  alkalies  (a  solution  of  chloride  of  sodium,  from  ^  to  5  per  cent.).  These  reagents- 
have  no  effect  on  the  other  part,  excepting  the  membranous  sheath. 

(3)  That  this  elliptical  structure  has  its  analogue  in  the  mammalian  spermatozoon  ; 
in  the  one  case  the  head  is  drawn  out  as  a  long-pointed  process,  in  the  other  it'  is  of  a 
globular  form,  and  surrounds  the  elliptical  structure. 

(4)  That  the  motive  power  lies,  in  a  great  measure,  in  the  filament  and  the  mem- 
brane attaching  it  to  the  body. 

Fig.  1378. 


Human  spermatozoa.  The  filament  ia  very  fine,  and  is  connected  to  the  tail  bj  a  membrane  which  is  much 
wider  and  longer  than  in  the  amphibia,  and  more  folded  in  consequence.  In  one  specimen,  with  no  accompany- 
ing history,  a  number  of  heads  were  found  with  no  corresponding  tails. 

"When  the  spermatozoon  is  in  motion,  the  head  always  advances  through 
the  spermatic  fluid,  and  with  sufficient  force  to  turn  on  one  side  or  push 
before  it  large  epithelium-cells  and  urinary  crystals  if  present.  It  is  calcu- 
lated that  a  spermatozoon  in  a  suitable  fluid  can  traverse  in  a  second  a  dis- 
tance equal  to  its  own  length,  and  it  moves,  according  to  Henle,  at  the  rate 
of  one  inch  in  seven  minutes  and  a  half.  The  late  Dr.  Marion  Sims  estimated 
that  spermatozoa  travelled  from  the  entrance  of  the  vagina  to  the  neck  of  the 
uterus  in  three  hours.  Hausmann  has  found  live  spermatozoa  in  the  neck  of 
the  uterus  a  week  after  coitus,  the  alkaline  secretions  of  the  female  cenital 
organs  being  very  favorable  to  the  preservation  of  their  vitality.  JSToi'mally^ 
the  uterine  secretion  is  alkaline,  but  if  the  mucus  becomes  acid  the  sperma- 
tozoa are  killed,  and  the  woman  does  not  conceive — a  condition  which  is 
sometimes  removed  by  a  visit  to  localities  famous  for  their  alkaline  baths. 
A  weak  solution  of  mercury  is  very  fatal  to  spermatozoa,  but  organic  poisons 
do  not  affect  them. 

Spermatozoa  live  in  the  fluid  of  encysted  hydrocele.  M.  Byasson  preserved  sperma- 
tozoafor  12  days,  at  a  temperature  of  36°  C,  in  a  fluid  composed  of  phosphate  of 
sodium,  59  grammes;  the  white  of  one  egg;  and  water,  1000  grammes.'     M.  Eoussin 

'  Bouohardat,  Annuaire  de  Th^rapeutique      1881. 
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Stains  spermatozoa  in  a  fluid  composed  of  iodine,  one  part ;  iodide  of  potassium,  four 
parts  ;  water,  one  hundred  parts.     Longuet  uses  an  ammoniacal  carmine  solution. 

The  earliest  age  at  which  normal  Bpermatozoa  appear  has  not  been  defi- 
nitely fixed,  but  Liegeois  has  found  them  in  abundance  in  young  subjects 
eight  times:  two  14,  four  16,  and  two  18  years  old.  "Wagner  was  the  first 
to  demonstrate  normal  spermatozoa  in  the  semen  of  old  men.  Casper  found 
them  in  a  man  96  years  old.  M.  Duplay  examined  the  semen  of  51  old  men, 
and  found  spermatozoa  present  in  72.55  per  cent.,  and  absent  in  27.45  per 
cent.  M.  Dieu  examined  105  cases  at  the  Hotel  des  Invalides,  and  found 
spermatozoa  present  in  39  per  cent.,  and  absent  in  61  per  cent.  In  one-third 
of  the  above  cases  the  spermatozoa  were  comparatively  few  in  number,  and 
not  well  formed  as  to  size  and  caudal  development.  In  a  case  of  encysted 
hydrocele  of  the  epididymis,  recently  tapped  for  a  man  aged  70,  at  King's 
College  Hospital,  the  milky,  slightly  albuminous  fluid,  six  ounces  in  quan- 
tity, was  crowded  with  well-formed  and  lively  spermatozoa. 

Healthy  men  suffer  from  time  to  time  during  sleep  from  erotic  dreams, 
which  give  rise  to  seminal  emissions  or  pollutions  ;  these  are  not  only  attended 
by  dreams,  but  the  individuals  have  erections,  and  awake  at  the  time  that 
emission  takes  place.  These  emissions  are  most  common  in  young  men  with 
strong  sexual  feelings,  which  remain  ungratified  by  sexual  intercourse ;  as  age 
advances,  the  testicles  do  not  secrete  so  readily,  and  emissions  happen  but 
seldom.  They  occur  more  frequently  to  some  than  to  others,  and  depend 
on  the  man's  constitution,  his  occupation,  mode  of  thought,  diet,  and  the 
climate  in  which  he  lives.  As  a  rule,  an  emission  of  this  kind  is  followed 
by  a  sense  of  relief,  and  the  health  is  not  affected  by  it ;  the  secretion  of  the 
testicles  accumulates,  and  by  its  presence  causes  a  feeling  of  uneasiness  in  the 
day  time,  and  during  sleep  stimulates  the  vesiculse  seminales  to  contract. 
These  seminal  emissions,  as  long  as  they  are  not  too  frequent,  are  physiologi- 
cal and  not  morbid,  and  there  is  no  hard  and  fast  line  separating  the  former 
from  the  latter  state.  The  mere  enumeration  of  the  emissions  does  not  suf- 
fice to  determine  whether  they  are  morbid  or  not,  as  the  health  is  affected 
sooner  in  some  men  than  it  is  in  others.  They  may  take  place  every 
night,  or  even  oftener,  and  may  be  attended  by  imperfect  grection,  and  no 
sensation  of  emission.  As  they  increase  in  frequency,  the  amount  of  semen 
lost  each  time  is  diminished.  The  patient  is  disinclined  to  exert  his  mind 
or  his  body,  and  complains  of  pain  in  the  back  and  palpitation  of  the  heart, 
which  are  associated  with  dyspepsia ;  his  memory  becomes  enfeebled,  and, 
owing  to  nervousness,  his  speech  becomes  thick,  and  he  is  at  a  loss  for  words 
to  express  his  thoughts.  After  nocturnal  emissions  have  persisted  for  some 
time,  pollutions  occur  involuntarily  in  the  day  time.  Healthy  men  do  not 
pass  semen  involuntarily  when  awake ;  even  when  exposed  to  great  sexual 
excitement,  only  a  slight  moisture,  due  to  the  escape  of  a  drop  of  natural 
mucus,  is  perceived  when  the  erection  subsides.  When  a  patient  complains 
that  nocturnal  emissions  take  place  too  frequently,  it  is  wise  to  take  measures 
to  lessen  their  occurrence,  as  when  they  are  oft  repeated  the  parts  become 
irritable,  and  freely  secrete  and  as  freely  discharge  the  seminal  secretion. 
The  case  becomes  serious  when  emissions  occur  not  only  frequently  during 
sleep,  but  also  when  the  patient  is  awake,  and  when  they  take  place  involun- 
tarily and  without  the  usual  voluptuous  sensations. 

In  cases  suffering  from  diurnal  pollutions,  female  society,  friction  of  the 
trousers,  a  ride  on  horseback,  or  the  motion  of  a  railway  carriage,  will  induce 
an  emission,  as  will  also  appeals  to  the  imagination  by  obscene  books  or 
pictures ;  these  last  may  be  called  psychical  causes,  affecting  the  brain,  in 
contradistinction  to  others  which  have  to  do  with  reflex  action. 
VOL.  VI. — 41 
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Lallemand's  definition  of  spermatorrhoea  took  a  wide  range,  for  he  con- 
sidered "  every  profuse  seminal  discharge,  in  whatever  manner  it  occurred," 
to  be  due  to  this  complaint.  Sir  James  Paget  takes  a  very  different  view, 
for  he  writes  that  "  if  anything  can  be  called  spermatorrhoea,  it  is  the 
condition  of  those  individuals  whose  nervous  systems  are  over-sensitive,  or 
in  whom  the  portion  of  the  spinal  cord  which  is  in  relation  with  the  sexual 
organs  is  too  irritable,  ejaculation  too  rapid,  and  produced,  without  erection 
and  sensation,  even  by  the  friction  of  the  clothes,  or  when  the  imagination  is 
a  prey  to  lascivious  thoughts."  Trousseau,  in  a  clinical  lecture  on  seminal 
losses,  drew  attention  to  the  association  of  these  cases  with  nervous  diseases, 
and  especially  with  incontinence  of  urine  in  early  life.  He  considered  that 
spermatorrhoea  existed  "  when  losses  or  evacuations  of  the  seminal  fluid  took 
place  without  any  erotic  excitement,  or  after  a  stimulus  which  would  be 
insufficient  to  excite  emission  in  a  person  in  health."  In  these  cases  there 
may  be  some  lesion  of  the  genito-urinary  tract,  but  the  nervous  disorders  are 
always  present,  and  are  eventually  followed  by  disorders  of  the  general  system. 

Etiology. — The  causation  of  the  condition  known  as  spermatorrhoea  is 
obscure,  and  we  must  bear  in  mind  that  abnormal  seminal  losses  are  to  be  con- 
sidered not  as  a  disease,  but  rather  as  a  symptom  of  disease.  The  conditions 
which  produce  ^lalnutrition  of  the  nervous  system  and  of  the  body  generally, 
produce  also  disorders  of  the  genital  organs.  Besides  the  condition  of  the 
general  health,  local  changes  will,  on  examination,  be  discovered.  Any 
debilitating  illness,  exposure  to  malaria,  insufficient  food,  or  want  of  exer- 
cise, may,  hj  impairing  the  nutrition  of  the  body,  give  rise  to  anaemia,  and 
favor  the  production  of  seminal  emissions.  The  clinical  histories  of  these 
cases  point  to  the  conclusion  that  hereditary  influences  are  at  work,  and  that 
the  patients  have  a  predisposition  to  epilepsy  and  insanity,  and,  when  children, 
have  suffered  from  nocturnal  enuresis  (Trousseau).  A  potent  cause  of  the 
complaint  is  found  in  sexual  excesses  of  all  kinds,  and  robust  men  may  suffer 
because  they  have  abused  their  sexual  powers  by  excessive  sexual  intercourse, 
or  more  commonly  by  the  practice  of  masturbation,  commenced  in  boyhood 
and  continued  in  after-life.  Although  in  masturbation  the  amount  of  semen 
lost  is  less  than  in  sexual  intercourse,  yet  the  nervous  shock  attending  the 
emission  is  greater.  The  practice  is  often  commenced  at  a  very  early  age,  and 
the  opportunities  to  indulge  in  the  act  are  many.  Any  irritation,  such  as  a 
long  foreskin,  will  produce  a  constant  state  of  erection  in  infants.  Children 
three  or  four  years  old  have  been  known  to  masturbate.  Any  nervous  dis- 
order to  which  the  child  may  have  a  tendency  is  under  such  circumstances 
developed;  epilepsy  and  affections  of  the  eyesight  may  result.  The  longer 
the  habit  has  been  indulged  in,  the  more  difficult  is  its  discontinuance.  Men 
difler  widely  as  to  their  sexual  power,  and  what  is  moderate  indulgence — or,  at 
any  rate,  harmless — in  one,  proves  harmful  to  another.  Ti'ousseau  was  the 
first  to  insist  upon  the  important  part  taken  by  the  nervous  system  in  the 
production  of  seminal  Aveakness ;  before  his  time  the  symptoms  were  thought 
to  be  due  to  the  loss  of  semen,  wliich  loss,  however,  is  not  excessive.  Mastur- 
bation is  the  most  common  cause  of  spermatorrhoea.  Sir  James  Paget  narrates 
the  following  instructive  case : — 

A  man,  aged  thirty,  suffering  from  spinal  irritation,  lay  helpless  and  willless,  weak- 
eyed  and  utterly  enfeebled,  a  very  type  of  the  supposed  victims  of  spermatorrhoea. 
Nocturnal  emissions  occurred  very  rarely ;  they  were  followed  by  increase  of  backache 
and  other  miseries,  but  in  no  greater  degree  than  was  every  unusual  mental  or  bodily 
effort.  This  patient  had  never  had  sexual  intercourse,  had  masturbated  only  twice  or 
three  times  in  his  life,  and  had  had  very  few  nocturnal  emissions. 

In  some  of  these  cases,  he  adds,  rapid  and  frequent  emissions  are  the  con- 
sequence, and  not  the  cause,  of  nervous  disorder.     Direction  of  the  mind  to 
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the  sexual  organs  makes  them  and  the  parts  of  the  nervous  system  associated 
with  them  moi'e  and  more  irritable  ;  it  increases  the  secretion  of  the  seminal 
fluid,  and  hurries  its  discharge. 

Masturbation  and  sexual  excesses  act  on  the  genital  organs  primarily,  and 
secondarily  on  the  general  health  of  the  patient,  the  parts  becoming  irri- 
table and  diseased  owing  to  repeated  excitations.  The  presence  of  semen 
in  the  receptacles  in  which  it  is  stored  causes  reflex  irritation,  which  gives 
rise  to  erection  and  ejaculation.  The  antagonism  which  naturally  exists 
between  the  propulsive  and  retentive  muscles  is  weakened ;  the  former  are 
more  easily  excited  by  central  and  peripheric  stimuli,  and  the  relaxation  and 
€nlargement  of  the  ejaculatory  ducts  also  favors  an  easy  flow  of  semen.  Ejacu- 
lations, instead  of  giving  relief,  act  as  stimulants  to  the  genital  organs,  causing 
renewed  secretion.  Inflammation  of-  the  urinary  passage,  whether  due  to 
gonorrhcEa  or  any  other  irritation,  causes  erections  and  emissions,  especially 
in  those  who  have  a  tendency  to  seminal  discharges.  Excessive  coitus  and 
masturbation  are  at  times  followed  by  urethritis  and  inflammation  of  the 
prostate,  the  testicle,  and  ejaculatory  ducts ;  but  on  inquiry  I  find  that  at 
lunatic  asylums,  where  cases  of  masturbation  unfortunately  abound,  stric- 
tures and  orchitis  do  not  occur  more  frequently  than  they  do  without  the 
asylum  walls.  The  quantity  of  semen  lost  at  the  time  of  emission  is  slightly 
lessened  in  quantity  and  coagulability,  the  odor  is  fainter,  and  the  sperma- 
tozoa are  fewer  in  number  than  in  the  normal  state. 

•  The  act  of  sexual  intercourse  is  attended  by  great  excitement  of  the  nervous 
system,  which  commences  with  the  erection  of  the  penis,  culminates  just 
prior  to  the  ejaculation  of  the  semen,  and  ceases  on  the  occurrence  of  this 
reflex  action.  The  nervous  excitement  is  followed  by  reaction,  which,  how- 
ever, in  a  strong  and  healthy  man,  soon  passes  oflE",  but  in  those  who  are  sexu- 
ally weak,  leaves  a  feebleness  and  irritability  behind,  which  give  rise  to 
troubles  of  function.  So  great  is  the  nervous  shock  that  the  term  epilejosia 
hrevis  has  been  used  as  synonymous  with  the  sexual  orgasm.  It  is  said  that 
too  much  stress  has  been  laid  by  some  on  the  nervous  shock  to,  the  system, 
and  it  is  asked  how  it  is  that  the  health  of  a  certain  class  of  women  does  not 
break  down  under  the  stimulus  of  excessive  sexual  intercourse.  The  reason 
is  that  the  sexual  act  in  the  majority  of  women  is  not  so  intense,  nor  of  such 
long  duration,  as  it  is  in  men,  and  that  those  who  indulge  in  sexual  inter- 
course with  many  men,  restrain  their  feelings,  and  give  way  to  sexual  pleasure 
only  with  the  few  Avho  find  favor  in  their  sight.  It  is  probable,  moreover, 
that  many  obscure  cases  of  nervous  disorder  in  the  female  are  due  to 
ungratified  or  abnormally  gratified  sexual  feelings.  Surgeons  are  not  infre- 
•quentl}?  called  upon  to  remove  from  the  urinary  bladder  foreign  bodies,  such 
as  hairpins  and  the  like,  which  have  been  introduced  for  the  purpose  of 
exciting  sexual  feelings,  the  patient  being  incited  thereto  by  some  irritation 
of  the  part,  which  gives  rise  to  sexual  thoughts  and  a  desire  for  sexual 
gratification. 

Eckhard,  by  his  dissections  and  experiments,  has  made  the  important  dis- 
covery that  certain  spinal  nerves  govern  erection  ;  and  Goltz  has  placed  the 
primary  centre  in  the  lumbar  region  of  the  cord ;  the  movements  of  the 
seminal  ducts  and  vesicles  seem  also  to  be  connected  with  the  same  part. 
The  secretion  of  semen  is  arrested  by  injury  of  the  spinal  cord  (Longet). 
Eckhard  produced  erections  in  rabbits  by  electrical  stimulation  of  the 
pons,  and  of  the  points  where  the  crura  cerebri  entered  the  cerebrum,  while 
similar  irritation  of  the  cerebellum  had  no  such  effect.  lie  concludes  from 
this  experiment  that  the  "  nervi  erigentes"  have  their  origin  in  the  cerebrum, 
and  that  the  cerebellum  does  not  govern  the  sexual  organs,  as  Gall  used  to 
teach.     The  cerebellum  is  not  developed  in  proportion  to  the  sexual  propen- 
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sities  of  the  animal,  nor  does  it  waste  after  castration.  Injury  or  disease  of 
that  organ  very  rarely  produces  any  effect  on  the  penis ;  but  lesion  of  the 
medulla  oblongata,  or  of  the  spinal  cord,  is  very  apt  to  occasion  a  semi-erec- 
tion.' Frequent  excitement  of  the  peripheral  ends  of  the  nervi  erigentes 
leads  to  an  irritable  condition  of  the  centres  which  govern  erection,  so  that 
emissions  follow  slight  irritation,  or  even  lascivious  thoughts  emanating  from 
the  brain.  Sir  James  Paget,  in  his  Clinical  Lectures  on  Sexual  Hypochon- 
driasis, draws  attention  to  the  powerful  influence  of  the  nervous  system  over 
the  sexual  organs,  and  declares  that  it  is  as  difficult  to  cure  the  want  of 
co-ordination  of  the  muscles  in  the  one  case  as  in  the  other,  and  that  the  con- 
dition is  much  aflfected  by  the  state  of  the  general  health  of  the  person. 
Erections,  and  a  desire  for  sexual  intercourse,  after  having  been  long  in  abey- 
ance, are  developed  in  and  are  an  early  symptom  of  locomotor  ataxy.  As 
well  as  a  centre  for  the  reflex  phenomena,  the  brain  is  the  seat  of  the  imagi- 
nation, which  influences  the  functions  of  the  male  genital  organs  in  a  remark- 
able manner,  and  is  excited  by  obscene  books  or  pictures.  There  are  men 
whose  whole  thoughts  are  devoted,  not  to  useful  mental  work,  or  to  out-of- 
door  amusement,  but  to  a  consideration  of  the  condition  of  their  genital 
organs.  Their  minds  are  not  sane,  and  they  indulge  in  sexual  excesses  of  all 
kinds ;  the  mind  acts  upon  the  body,  and  excites  an  irritable  condition  of 
the  genital  organs ;  or  the  latter  may  be  rendered  weak  by  masturbation  or 
sexual  excess,  and  in  turn  wreck  the  mind. 

The  statement  that  animals  masturbate,  and  that  stallions  when  exposed  to 
ungratified  sexual  excitement,  suffer  from  spermatorrhoea,  is  questioned  by 
some. 

A  congested  or  inflamed  condition  of  the  mucous  membrane  of  the  urethra 
and  neck  of  the  bladder  may  result  from  a  stricture  or  from  a  long-forgotten 
gonorrhoea.  The  irritation  of  the  prostate  may  be  due  to  an  abscess,  a  prostatic 
calculus,  or  a  tumor  affecting  the  part.  Tubercular  ulceration  may  aflfect  the 
testicle,  the  vesiculee  seminales,  the  prostate,  and  the  bladder.  Spermatorrhoea 
is  not  by  any  means  a  common  disorder.  The  majority  of  patients  who  com- 
plain are  not  suffering  from  spermatorrhoea,  but  from  prostatorrhoea.^  In  some 
instances,  nevertheless,  spermatozoa  are  found  in  the  discharge  and  in  the 
urine.  Paget  found  one  case  of  true  spermatorrhoea  in  fifty,  and  Kocher  one 
in  ten  cases,  of  those  who  complained  of  the  disorder.  A  contracted  foreskin 
prevents  the  free  flow  of  urine,  and  causes  a  good  deal  of  pain  and  irritation ; 
in  children  the  parts  become  adherent,  and  confine  the  smegma  preputii,  and 
cause  so  much  reflex  irritation  as  to  excite  various  nervous  symptoms.  The 
nerves  of  the  anus  and  of  the  genital  organs  communicate  freely,  and  are  asso- 
ciated in  the  ano-spinal  centre,  or  in  the  genito-spinal  centre,  of  Budge, 
wherefore  the  rectum  must  be  carefully  examined  for  fissures,  hemorrhoids, 
ascarides,  etc.  In  some  instances  an  abuse  of  enemata  has  induced  an  irri- 
table condition  of  the  neighboring  organs.  An  irritable  condition  of  the 
bladder,  due  to  lithic  acid  or  the  administration  of  irritating  medicines  such 
as  cantharides,  will  cause  seminal  emissions.  Fear,  anger,  and  intense  mental 
strain  are  sometimes  attended  b}'  a  discharge.  It  has  been  already  mentioned 
that  continence  is  apt  to  induce  spermatorrhoea  in  those  predisposed  to  it. 
The  urine  in  some  cases  is  cloudy  and  extremely  acid,  and  contains  crystals 
of  oxalate  of  lime,  due  to  faulty  digestion.  Intermittent  albuminuria  may 
be  the  first  symptom  to  lead  the  practitioner,  to  suspect  his  patient  of  mas- 
turbation. 

In  a  case  under  treatment  the  general  health  was  good,  but  the  patient,  a  man 
aged  35,  was  in  a  state  of  nervous  trepidation  because  the  time  fixed  for  his  marriage 

'  Todd  and  Bowman,  Physiological  Anatomy,  etc.,  vol.  i.  p.  362.  !  See  page  375,  supra. 
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was  drawing  near.  He  had  suffered  years  before  from  gonorrhoea,  had  been  in  the 
habit  of  indulging  in  moderate  sexual  intercourse,  and  had  never  had  any  reason  to 
doubt  his  sexual  powers.  On  becoming  engaged  to  be  married  lie  became  continent, 
and  began  to  worry  himself  about  a  discharge  which  appeared  whenever  he  went  to 
stool;  it  varied  in  quantity,  but  was  always  present,  even  after  taking  aperient  medicine. 
On  examination,  the  fluid,  as  a  rule,  was  fi^e  from  spermatozoa,  but  now  and  then  a  stray 
one  was  to  be  found  after  a  long  search.  His  urine  was  cloudy  and  very  acid,  and  con- 
tained crystals  of  oxalate  of  lime.  A  varicocele  on  the  left  side  troubled  him,  and  at  his 
request  was  operated  on.  The  operation  was  successful,  and  for  a  short  time  brought 
comfort,  as  he  felt  more  sexual  power.  The  condition  of  the  urine  improved,  his 
general  health  remained  very  good,  he  ate  and  slept  well,  but  the  discharge  Continued 
daily,  except  now  and  then  after  the  passage  of  a  large  metallic  catheter.  He  had  erec- 
tions occasionally,  and,  after  a  visit  to  the  seaside,  had  much  improved.  He  foolishly 
attempted  illicit  connection,  and,  not  succeeding,  became  more  nervous  and  desponding. 
He  would  not  be  persuaded  that  he  was  not  unfit  to  marry,  and  that  the  discharge  was 
not  semen,  but  prostatic  secretion.  He  was  treated  with  astringent  injections  and  the 
passage  of  a  full-sized  silver  catheter,  but  declined  the  application  of  nitrate  of  silver 
with  Lallemand's  porte-caustique. 

We  are  counselled  by  writers  on  the  subject  to  gain  the  patient's  confidence; 
in  other  words,  we  are  to  induce  him  to  believe  that  on  many  points  he  is 
mistaken — a  difficult  matter  when  he  is  persuaded  in  his  own  mind  that  his 
case  is  desperate. 

Pathological  Anatomy. — But  few  post-mortem  examinations  have  been  made 
of  persons  suffering  from  spermatorrhoea,  and  then  only  in  very  advanced 
cases.  Mr.  Curling,'  in  one  instance,  found,  on  post-mortem  examination, 
*'that  the  mucous  membrane  at  the  prostatic  part  of  the  urethra  was  swollen 
and  injected.  The  prostate  was  nearly  destroyed  and  converted  into  a  mul- 
tilocular  abscess,  or  a  number  of  alveoli  or  cells  communicating  with  each 
other ;  and  the  diseased  mucous  membrane  covering  it  was  riddled  with 
holes,  formed  by  a  considerable  enlargement  of  the  original  orifices  of  the 
gland,  through  which  pus  or  altered  secretion  freely  escaped  on  pressing 
the  prostate.  Both  vesiculse  seminales  were  infiltrated  with  pus,  and  their 
walls  thickened  by  inflammation.  The  orifices  of  the  ejaculatory  canals  were 
enlarged  and  abraded."  Pressure  on  the  prostate  by  the  passage  of  hard  feces, 
or  by  the  finger  introduced  into  the  rectum,  gives  pain.  Although  the  irrita- 
tion of  the  mucous  membrane  is  not  the  original  cause  of  spermatorrhoea,  it 
excites  the  secretions  of  the  testicles  and  a  morbid  craving  for  sexual  indul- 
gence, which  is  irresistible ;  it  also  acts  as  an  excitant  of  the  nerve-centres. 
Associated  with  the  above  changes  may  be  found  stricture  of  the  urethra,  in- 
flammation of  the  bladder,  and  either  hypertrophy  or  atrophy  of  the  prostate. 

Symptoms. — In  some  instances  the  penis  is  said  to  be  large  and  hard,  and 
the  testes  to  hang  low  owing  to  the  relaxation  of  the  scrotum  ;  but  in  many 
cases  the  condition  of  the  parts  displays  no  abnormality.  ITeuralgic  pains 
affect  the  testes,  which  are  small,  soft,  and  very  sensitive  to  the  touch.  Bene- 
dict states  that  the  electric  sensibility  of  the  testes  is  lessened,  and  that  the 
urethra  is  hypersesthetic. 

General  symptoms  follow  after  a  time,  and  are  chiefly  referable  to  the 
nervous  system.  The  nutrition  of  the  body  is  interfered  with,  and -the 
patient  is  anaemic,  and  falls  into  a  low  state  of  health,  becoming  thin  and 
wasted,  and  indisposed  to  make  any  muscular  exertion ;  even  walking  is 
attended  with  an  effort.  The  face  presents  a  peculiar,  dejected  look ;  the 
cheeks  are  hollow;  the  complexion  is  pale  and  pasty-looking;  the  skin 
yellow ;  the  eyes  sunken  and  surrounded  by  dark  rings.  The  patient  be- 
comes morose  and  unsociable,  indolent  and  unfit  for  muscular  exertion,  and 

'  Op.  cit.,  p.  492. 
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unable  to  concentrate  his  mind  on  any  subject ;  he  is  restless,  irritable,  and 
quarrelsome,  and  complains  of  impairment  of  memory.  The  digestion  is 
disordered,  and  sleep  is  heavy  and  unrefreshing.  After  an  emission,  there  is 
stillness  and  pain  in  the  back  and  limbs.  The  bowels  are  constipated  as  a 
rule,  and  there  is  at  times  difficulty  in  micturition.  Motor  disturbances, 
indicated  by  twitchings  of  the  muscles  of  the  extremities,  are  followed  after 
a  time  by  sensory  symptoms,  such  as  numbness  of  the  spine  and  extremities, 
hypersesthesia  of  the  skin,  and  hot  and  cold  sensations.  The  latter  are  some- 
times so  persistent  that  the  patient  will  wear  thick  clothing,  even  on  a  hot 
summerJs  day.  The  special  senses  suffer,  and  the  patient  complains  of  affecr 
tions  of  the  eyesight — even  disorganizing'  changes  in  the  vitreous  have  been 
occasionally  noticed — and  is  troubled  with  buzzing,  singing  noises  in  the  ears, 
and  slight  deafness.  His  taste  and  smell  are  perverted  ;  he  suffei's  from  ver- 
tigo and  headache,  and,  although  not  afflicted  with  insomnia,  his  sleep  is 
troubled  by  erotic  dreams ;  his  mental  depression  increases ;  he  becomes 
hypochondriacal,  and  devotes  his  waking  hours  to  the  contemplation  of  his 
unfortunate  state,  and  to  reading  works  on  the  sexual  organs,  written  to 
entrap  unfortunates  like  himself.  If,  as  is  likely  to  be  the  case,  he  has  in- 
herited a  tendency  to  epilepsy  or  insanity,  he  may  become  melancholic,  with 
suicidal  tendencies.  Epilepsy  is  very  frequently  associated  with  spermator- 
rhcea,  the  same  condition  of  the  nervous  system  which  gives  rise  to  the  one 
disease  predisposing  to  the  other  condition.  Our  lunatic  asylums  afford 
many  examples  of  epileptics  who,  one  and  all,  masturbate.  Epileptic  fits 
are  kept  up  and  intensified  by  this  pernicious  habit,  although  they  may  not 
be  its  immediate  result,  and  castration  has  been  performed  for  their  relief. 

Besides  the  above  disorders,  the  patient  suffers  from  irregular  pulse  and 
excessive  palpitation  of  the  heart,  brought  on  by  the  least  exertion  or  nervous 
excitement ;  a  careful  physical  examination  will  show  that  organic  disease 
is  absent,  a  bruit,  if  present,  being  due  to  anaemia.  Oppression  of  the  chest, 
with  dry  cough  and  shortness  of  breath,  but  with  no  disease  of  the  lung,  is 
often  associated  with  the  palpitations.  Dyspepsia  is  indicated  by  a  feeling 
of  distension  of  the  stomach,  tenderness  on  pressure,  eructations,  and  sour 
risings.  Seminal  losses,  when  present  in  acute  diseases,  or  in  chronic,  wast- 
ing diseases,  such  as  phthisis,  aggravate  the  attendant  weakness. 

Diagnosis. — -If  we  submit  a  specimen  of  the  suspected  fluid  to  microscopic 
examination,  we  find  spermatozoa  present  when  the  fluid  is  semen.  The 
amount  of  semen  secreted  by  healthy  men  varies,  and  it  is  diminished  by  fre- 
quent intercourse.;  the  spermatozoa  have  been  found  to  be  absent  in  some 
instances,  after  excessive  sexual  indulgence,  by  Liegeois  and  Casper ;  this  is 
a  physiological  condition,  as  the  spermatozoa  reappear  in  the  semen  after  the 
sexual  organs  have  had  the  requisite  rest.  The  spermatozoa  differ  in  number 
and  development  in  normal  semen,  and  in  cases  of  spermatorrhoea  the  secre- 
tion is  more  fluid,  while  the  spermatozoa  diminish  in  number,  and  are  not  as 
well  formed  nor  as  active  as  in  health.  Membranous  appendages  adhere  to 
the  heads  of  the  spermatozoa  in  some  instances,  and  are,  according  to  Kolliker, 
the  remains  of  the  parent  cells.  Small  shining  corpuscles  are  considered  to 
be  disintegrated  spermatozoa  on  account  of  the  presence  of  the  remains  of  the 
tails,  which  are  adherent  to  them. 

Bence- Jones,  Nepveu,  and  Beale  have  noted  long,  hyaline,  worm-like  bodies 
in  urine ;  these  from  their  size  are  thought  to  come  from  the  deferent  canals, 
as  they  are  too  large  to  originate  in  the  tubes  of  the  kidney  or  testicle.  Under 
violent  sexual  excitement,  a  healthy  young  man  may  pass  a  drop  of  clear, 
sticky,  inodorous  fluid,  free  from  spermatozoa,  which  comes  from  the  various 

'  Nettleship,  St.  Tliomas's  Hospital  Reports,  vol.  viii. 
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urethral  glands  (urethrorrhoea  ex  libidine).  The  fluid  passed  at  stool  after  a 
costive  motion,  is  an  alkaline,  albuminous  secretion,  free  from  spermatozoa, 
sticky,  and  inodorous;  it  comes  from  the  prostate,  and  contains  epithelium, 
a  few  crystals,  mucous  and  occasionally  pus  corpuscles,  and  especially  rounded 
amyloid  bodies,  which  are  considered  by  Pitha,  Gross,  and  others,  to  be  de- 
rived from  the  prostatic  follicles,  and  to  be  pathognomonic  of  prostatic  secre- 
tion. The  presence  of  Bdttcher's  crystals  is  ascertained  by  mixing  a  drop  of 
the  secretion  with  a  drop  of  a  one-per-cent.  solution  of  phosphoi-ated  ammo- 
nium upon  an  object  glass.  ISTumerous  large  beautiful  crystals  are  shortly 
formed.  The  majority  of  patients  who  complain  of  spermatorrhoea  are  suf- 
fering from  this  prostatic  discharge,  and  an  examination  by  the  finger  intro- 
duced into  the  rectum,  often  reveals  a  tender  and  enlarged  prostate. 

Prognosis. — Account  must  be  taken  of  the  family  history  of  the  patient; 
whether  he  come  of  a  stock  subject  to  nervous  disorders,  or  even  epilepsy  or 
insanity ;  also  of  his  general  constitutional  condition.  A  favorable  result  may 
be  looked  for  when  the  patient  is  young,  when  the  complaint  is  of  recent  date 
and  unaccompanied  by  structural  changes  or  general  debility,  when  the  neces- 
sary treatment  can  be  carried  out  in  all  its  details,  when  emissions  associated 
with  erections  take  place  at  night  and  awaken  the  patient,  and  when  remova- 
ble local  causes — such  as  gleet,  phimosis,  varicocele,  or  diseases  of  neighboring 
parts — are  present.  On  the  contrary,  when  the  patient  is  on  the  verge  of  forty, 
the  complaint  of  several  years'  duration,  the  emissions  frequent,  induced  by 
slight  exciting  causes,  and  associated  with  nervous  symptoms  and  structural 
changes  in  the  genito-urinary  organs,  the  cure  is  at  all  times  difficult.  Men 
who  indulge  their  animal  passions  in  every  conceivable  way,  instead  of  sub- 
mitting to  rigorous  treatment,  cannot  hope  for  an  amelioration,  much  less  a 
cure  of  the  complaint.  In  some  instances  the  unfortunate  habit  of  masturbar 
tion  seems  to  be  ineradicable ;  even  married  men  with  families,  anxious  to 
relinquish  it,  are  unable  to  do  so. 

Treatment. — We  have  seen  that  spermatorrhoea  is  commonly  due  to  mas- 
turbation and  sexual  excess.  These  habits  must,  therefore,  be  entirely  aban- 
doned. Infants  suffer  from  frequent  erections,  caused  by  any  irritation  of 
the  genitals,  or  the  presence  of  a  stone  in  the  bladder.  Children  of  all  ages 
may  be  noticed  handling  their  private  parts  when  any  irritation  is  present; 
they  must  be  carefully  watched,  and  bad  habits  instantly  corrected.  The 
supervision  of  children  should  not  be  suspended  when  they  have  left  the  nur- 
sery, but  should  be  continued  when  they  are  at  school,  and  any  sign  of  mas- 
turbation should  be  at  once  investigated.  Medical  men,  in  the  present  day, 
are  taking  a  more  reasonable  and  scientific  view  of  this  question  than  formerly, 
and,  instead  of  avoiding  all  mention  of  the  practice,  point  out  its  evil  conse- 
quences, and  prescribe  for  its  alleviation,  removing  by  operation,  if  necessary, 
any  mechanical  cause  of  irritation.  Masturbation,  doubtless,  is  practised  at 
some  schools,  and  should  be  carefully  watched  for  and  repressed.  Obscene 
literature  and  pictures,  which  stimulate  the  mind  to  indulge  in  impure 
thoughts,  and  cause  sexual  excitement  even  in  the  continent,  are  to  be  care- 
fully avoided.  An  early  and  suitable  marriage  is  the  best  preventive  of  the 
complaint  we  are  now  considering,  but  is  not  to  be  thought  of  unless  the  man 
be  competent  to  discharge  the  duties  of  the  marriage  state,  as  ineffectual 
intercourse  may  entail  on  the  wife  various  uterine  and  nervous  disorders. 

Failure  of  nutrition,  due  to  neurasthenia,  is  in  these  cases  a  prominent 
symptom.  We  must,  therefore,  rely  greatly  on  the  internal  administration 
of  tonics.,  which  act  both  on  the  nervous  system  and  on  the  general  health. 
Quinine  is  one  of  the  most  valuable  remedies  which  we  possess,  and  is  to  be 
given  in  tonic  doses  combined  with  hydrobromic  acid.  In  cases  of  malarial 
poisoning,  the  dose  is  to  be  increased  to  the  requisite  extent.    It  may  be  com- 
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biued  with  the  mineral  acids  and  sulphate  of  magnesium,  and  in  some  in- 
stances with  the  preparations  of  iron.  Arsenic  is  also  a  valuable  nerve 
tonic.  The  tincture  of  the  chloride  of  iron  is  certainly  one  of  the  most 
valuable  remedies  which  we  possess  for  the  treatment  of  disorders  of  the 
genito-urinary  organs.  The  patient  should  begin  with  twenty  drops  in  a 
wineglassful  of  water,  taken  three  times  a  day  after  meals..  The  dose  may 
be  gradually  increased  until  a  drachm,  or  even  a  drachm  and  a  half  is  reached. 
Some  persons  suffer  from  nausea,  griping,  and  constipation  after  taking  this 
medicine,  which  must  then  be  left  off,  and  resumed  after  an  interval  of  rest. 
If  intolerance  still  exist,  the  milder  preparations,  such  as  the  potassio-tartrate, 
citrate,  or  dialysed  iron,  may  be  better  assimilated.  A  visit  to  some  health 
resort  where  ferruginous  springs  abound  may  be  useful.  Dilute  hydrochloric 
acid,  prescribed  with  the  tincture,  will  neutralize  its  constipating  effect. 
Strychnia,  given  in  moderate  doses  and  continued  for  several  months,  is  a  most 
useful  tonic,  and  tends  to  regulate  the  action  of  the  bowels.  Ergot  of  rye, 
although  most  valuable  in  some  cases,  is  not  a  specific.  Dr.  C.  L.  Mitchell* 
found  ergot,  in  doses  of  one-half  to  one  drachm  daily,  successful  in  several 
severe  cases. 

Sedatives  and  antispasmodics  are  most  valuable  aids  in  the  treatment  of 
this  disorder.  Camphor  has  been  used  from  the  earliest  times,  and  must  be 
given  in  full  doses,  from  half  a  drachm  to  one  drachm  of  the  tincture,  freely 
diluted  with  water,  the  last  thing  at  night,  and  repeated  if  the  erections 
prove  troublesome  and  emissions  threaten.  Lupulin  has  been  recommended 
by  Professor  Sigmund.^  Mr.  Milton,  having  tried  it  extensively  in  five- 
grain  and  drachm  doses,  taking  care  to  secure  the  best  hops,  found  that  it 
was  a  pleasant  bitter,  but  that  it  had  only  a  mild  and  uncertain  effect  on 
the  discharges.^  Digitalin,  the  dose  of  which  is  from  gr.  -^  to  gr.  -^,  has 
been  administered  for  this  complaint  by  M.  L.  Corvisart,^  but,  owing  to  its 
depressant  action  on  the  heart,  is  a  dangerous  remedy.  Opium,  given  in 
grain  doses,  is  a  powerful  sedative,  and  has  held  its  ground  as  a  valuable  drug 
for  the  treatment  of  spermatorrhoea  since  its  recommendation  by  Hunter,  who 
cured  cases  by  its  exhibition.  It  should,  however,  be  held  in  reserve  as  long 
as  possible,  as  it  is  apt  to  disorder  the  digestion,  and  a  habit  of  opium  eating 
may  be  acquired.  Chloral-hydrate,  when  tolerated  by  the  patient,  is  very 
valuable,  and  is  given  in  from  ten-grain  to  thirty-grain  doses.  Professor 
Trousseau  and  others  have  recommended  the  use  of  belladonna,  of  which 
from  a  quarter  to  one  grain  of  the  extract  may  be  given  three  times  a  day, 
or  an  equivalent  dose  of  the  tincture ;  the  drug  may  be  given  also  in  the 
form  of  a  suppository,  or  applied  locally,  if  pain  be  present.  Valerian,  cherry- 
laurel  water,  and  extract  of  hyoscyamus  sometimes  prove  useful.*  Dr. 
Ifowatschek  treats  spermatorrhoea  consequent  on  typhoid  fever  by  hypodermic 
injections  of  a  one-per-cent.  solution  of  atropia  in  the  perineum.*  The  bro- 
mides are,  upon  the  whole,  the  most  valuable  remedies  of  this  kind  that  we 
possess.  Bromide  of  potassium  may  be  given  in  full  doses  of  twenty  grains 
or  more,  three  times  a  day.  It  may  be  usefully  combined  with  chloral-hydrate. 
The  bromides  of  ammonium,  sodium,  and  camphor,  the  valerianate  of  ammo- 
nium, and  the  valerianate  and  oxide  of  zinc,  are  useful  drugs. 

The  digestive  organs  are  liable  to  derangements,  which  come  and  go,  and 

intensify  the  symptoms  by  interfering  with  the  nutrition  of  the  body.     The 

■  skin  and  bowels  do  not  act  properly  ;  the  tongue  is  coated ;  the  urine  scalds 

and  is  turbid ;  and  the  patient  is  not  properly  refreshed  after  a  night's  rest. 

'  American  Medical  Monthly,  April,  1861.  »  Eepert.  ffir  Pharm.,  No.  1,  1856. 

'  Practical  Remarks  on  Treatment  of  Spermatorrhoea,  etc.,  p.  55.     London,  1871. 

*  L'Union  Mgdicale,  Avril,  1853. 

«  Medical  News,  Jan.  7,  1882.  e  Wien.  med.  Presse,  Bd.  xx.  S.  1067. 
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The  usual  blue  pill,  or  colocynth  and  rhubarb  pill,  may  be  given  in  aperient  not 
purgative  doses,  or  the  natural  saline  v^'aters  may  be  taken  to  the  requisite 
extent.  A  diuretic,  such  as  nitrate  of  potassium,  and  at  times  cubebs,  copaiba, 
or  sandal-wood  oil,  will  prove  useful.  The  diet  should  be  carefully  regulated : 
a  sufficiency  but  not  an  excess  of  food  should  be  taken,  and  it  may  consist  of 
soups,  fish,  roast  and  boiled  meat,  and  vegetables,  with  brown  or  whole-meal 
bread.  Sound  claret  is  the  best  wine  to  drink,  but  there  is  no  objection  to 
•cold  brandy  or  whiskey  and  water. 

A  remedy  at  once  potent  and  pleasant  is  found  in  change  of  scene  and 
occupation.  A  visit  to  a  mountainous  region  where  the  air  is  bracing,  the 
scenery  magnificent,  and  the  accommodation  suitable,  will  prove  most  useful; 
at  other  times  a  visit  to  the  seaside,  with  out-of-door  exercise  and  bathing, 
will  be  more  convenient.  A  visit  to  a  hydropathic  establishment,  where  the 
scenery  and  living  are  good,  and  where  regular  hours  are  kept  and  the  cold- 
water  cure  is  in  full  force,  is  often  to  be  recommended.  When,  as  is  the  case 
in  some  instances,  the  reaction  is  too  great  after  the  cold  bath,  and  gives  rise 
to  a  condition  of  irritability,  bathing  must  be  dispensed  with.  When  obtain- 
able at  home,  sea-water  baths,  or  fresh-water  baths  with  sea-salt  added,  espe- 
cially if  the  spine  be  well  douched,  are  invigorating.  Sea-bathing,  however, 
is  not  to  be  employed  when  the  patient  is  debilitated  or  remains  cold  and 
depressed  after  it ;  if  the  feet  are  cold,  they  may  be  put  in  hot  fresh  water 
after  the  bath. 

Trousseau  employed,  in  cases  of  spermatorrhoea,  both  dry  and  wet  cupping 
to  the  spine ;  in  some  cases  counter-irritation  by  means  of  iodine-liniment  and 
flying  blisters  are  of  service ;  moxas  and  cauteries  have  also  been  used. 

The  patient  should  sleep  very  lightly  covered,  in  a  cool  room,  on  a  hard  bed. 
The  most  potent  local  sedative  is  the  application  of  cold,  which  will  keep  the 
emissions  in  check  if  the  patient  will  put  up  with  the  discomfort  attending 
its  use.  An  India-rubber  bag,  filled  with  ice,  or  a  stream  of  cold  water 
passing  through  a  coil  of  soft  metal  pipes,  may  be  applied  to  the  part.  Me- 
chanical means  are  to  be  taken  to  prevent  the  patient  from  lying  on  his 
back  or  face.  M.  Trousseau's  recommendation  to  apply  warmth  to  the  pe- 
rineum, is  useful  in  cases  when  there  are  pain  and  irritation.  He  extols  the 
use  of  a  metallic  prostatic  compressor,  which  is  olive-shaped  at  one  end, 
about  the  size  of  a  pigeon's  or  hen's  egg,  and  which  tapers  to  the  size  of  a  small 
rectal  bougie  at  the  other.  The  olive-shaped  extremity  is  introduced  into 
the  rectum,  while  the  other  portion  projects  from  the  anus,  and  is  so  fixed  by  a 
suitable  T  bandage  that  its  upper  end  makes  firm  pressure  on  the  ejaculatory 
ducts  in  the  prostate,  and  so  prevents  the  too  ready  escape  of  semen.  Warn- 
ing girdles  awake  the  patient  by  means  of  sharp  points,  or  are  so  constructed 
that  an  erection  completes  the  circle  of  an  electric  battery,  and  sets  an  alarm 
going  near  the  patient's  head,  and  thus  awakens  him.  The  former  kind  are 
the  more  practical,  and  consist  of  a  leather  ring  armed  on  its  inner  surface  with 
steel  spikes,  and  adjusted  by  means  of  a  tape  or  buckle.  The  ring  is  regu- 
lated so  that  the  points  touch  the  flaccid  penis ;  when  the  erection  takes 
place  the  points  prick  with  sufficient  sharpness  to  awaken  the  sleeper,  who 
should  jump  out  of  bed  and  bathe  the  genitals  with  cold  water. 

When  the  patient  masturbates  while  half  asleep,  it  may  be  necessary  to 
tie  his  hands,  so  that  he  cannot  reach  the  parts,  or  to  blister  the  penis.  Mr. 
Milton  prevents  access  to  the  organ  by  confining  it  in  a  light  wire  cage. 
Blistering  was  esteemed  by  the  late  Mr.  Hilton  to  be  one  of  the  most  useful 
means  of  cure  that  we  possess.  The  penis  is  enveloped  in  a  blister,  which 
should  be  applied  in  the  daytime.  Liquor  epispasticus  and  strong  iodine 
solutions  are  useful  applications. 

In  some  cases  the  urethra  is  very  sensitive,  the  passage  of  a  catheter  caus- 
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ing  spasm  and  pain,  especially  as  it  passes  over  the  prostatic  urethra;  this 
irritability  is  lessened  by  passing  fall-sized,  soft,  olive-pointed  bougies,  which 
may  be  allowed  to  remain  for  a  short  time,  and  in  some  instances  by  using 
a  full-sized,  metallic  instrument. 

Cauterization  of  the  prostatic  urethra  has  been  extensively  practised  since  its 
introduction  by  M.  Lallemand,  who  spoke  highly  of  its  merits.  The  instru- 
ment used  is  Lallemand's  well-known  porte-caustique,  armed  with  nitrate  of 
silver. 

The  application  of  this  remedy  causes  some  smarting  and  difficulty  in 
passing  urine,  which  is  slightly  tinged  with  blood ;  this,  however,  passes 
oiF  if  the  patient  takes  a  warm  bath  and  keeps  quite  quiet.  A  warm  bath 
and  an  opium  suppository  will,  as  a  rule,  relieve  retention  of  urine,  should 
it  occur  owing  to  neglect  of  the  injunction  to  remain  quiet,  to  avoid  stimu- 
lants, and  to  partake  freely  of  bland  fluids.  The  cauterization  is  not  to 
be  repeated  more  than  two  or  three  times,  at  intervals  of  six  or  eight 
weeks.  After  the  irritation  caused  by  the  application  has  subsided,  a  full- 
sized  soft  bougie  may  be  passed,  to  correct  any  tendency  to  contraction  that 
may  exist.  Patients  complain,  sometimes,  of  a  tearing  sensatior^when  an 
emission  occurs  after  the  application  of  the  caustic.  When  used  in  suitable 
cases,  Mr.  Curling  finds  that  "  it  has  rarely  failed  to  affi)rd  more  or  less 
relief;"  it  must  not,  however,  be  expected  to  operate  like  a  charm,  but  is  to 
be  associated  with  other  remedies.  After  its  application,  patients  have  had 
hemorrhage,  shivering,  and  retention  of  urine,  and  even  cystitis  and  stricture 
have  occurred  in  some  instances.  Retention  is  most  likely  to  follow  if  a 
stricture  be  present,  and  the  other  symptoms  if  the  caustic  be  too  freely  ap- 
plied and  quietude  neglected.  Instead  of  the  application  of  the  pure  nitrate 
of  silver,  some  use  the  salt  diluted  with  nitrate  of  sodium  to  the  desired 
strength.  Some  surgeons  prefer  to  use  a  caustic  solution.  Diday*  injects  a 
solution  of  twelve  centigrammes  in  eight  grammes  of  distilled  water ;  Kocher 
advocates  a  weaker  solution,  to  be  used  more  frequently;  the  solution  may 
contain  1  centigramme  to  30,  50,  or  100  grammes  of  distilled  water  The  fluid 
may  be  injected  through  a  hollow  sound,  open  at  its  end,  by  means  of  a  suit- 
able syringe.  When  introduced  into  the  bladder,  the  instrument  allows  urine 
to  escape ;  it  is  then  withdrawn  into  the  urethra,  when  the  fluid  will  cease 
to  flow;  as  soon  as  the  end  has  passed  the  tender  spot  in  the  prostatic  ure- 
thra, the  instrument  is  to  be  withdrawn  no  further,  but  a  drachm  of  the 
caustic  solution  is  to  be  projected  into  the  passage  and  allowed  to  remain 
there  for  a  few  minutes.  A  slight  burning  sensation,  which  lasts  for  an 
hour  or  two,  will  be  felt.  The  application  of  a  caustic  solution  is  very 
efficacious,  and  more  exact,  and  in  some  respects  safer,  than  the  use  of  the 
caustic-holder,  as  the  latter  has  been  known  to  break  and  leave  its  end  in 
the  urethra.  Other  caustic  and  astringent  solutions  have  been  employed, 
but  nitrate  of  silver  is  by  far  the  most  valuable. 

The  electrical  treatment  of  spermatorrhoea  and  impotency  has  been  much 
advocated  of  late  years.  Duchenue  recommended  the  application  of  inter- 
rupted currents  (faradic)  in  some  cases  of  spermatorrhcea.  Mr.  CAirling  has 
found  this  suggestion  useful,  especially  in  some  cases  of  impotency,  where 
the  desires  are  strong  but  the  erections  feeble  and  non-persistent.  Schulz^ 
and  Benedict^  employ  exclusively  the  constant  current.  Schulz  applies  the 
positive  pole  of  a  battery  containing  from  20  to  30  of  Daniell's  elements  to 
the  spine,  and  the  negative  pole  to  the  pubes  or  perineum ;  three  or  four 

1  Annuaire  de  la  Syphilis,  etc.,  1858. 

!  "Wiener  med.  Wochenschr.,  No.  34.     1861. 

'  OeBterr.  Zeitsclir.  fiir  prakt.  Heilk.  Bd.  x.  H.  3, 4.    1864  ;  and  Electro-therapie,  S.  446-99. 
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applications,  each  lasting  for  two  minutes,  are  made  weekly,  and  tend  to 
lessen  the  reflex  excitability  of  the  cord.  Benedict  also  employs  the  constant 
current,  placing  the  copper  pole  over  the  lumbar  region  of  the  spine,  and  pass- 
mg  the  zinc  pole  to  and  fro  over  the  spermatic  cords,  penis,  and  perineum. 
The  currents  used  are  so  weak  that  they  are  only  just  perceptible,  and  they 
are  applied  daily  for  two  or  three  minutes-,  the  -treatment  lasting  for  two 
or  three  months.  When  galvanic  catheterization  is  deemed  necessary,  the 
copper  pole  is  made  into  a  sound  and  introduced  as  far  as  the  prostatic  urethra, 
the  zinc  pole  being  passed  backwards  and  forwards  over  the  spermatic  cords  : 
three  applications  in  a  fortnight  are  sufficient.  When  the  skin  is  cold  and 
anaesthetic,  the  galvanic  brush  is  of  use. 

Castration  has  been  advocated,  especially  in  cases  associated  with  severe 
epileptic  attacks,  and  men  have  even  been  known  to  perform  the  operation 
on  themselves.  The  opinion  of  the  profession  is  against  the  performance  of 
this  operation  for  spermatorrhoea,  for  the  treatment  of  which  many  better 
remedies  are  available.  The  patients  who  demand  the  operation,  which  is 
by  no  means  a  certain  cure,  or  who  perform  it  on  themselves,  are  often  mono- 
maniacs, and  should  by  no  means  be  gratified  in  their  whim  by  the  surgeon. 
Mr.  Curling  mentions  the  case  of  a  gentleman  who,  after  the  removal  of 
both  his  testicles  by  a  surgeon,  committed  suicide.  Instead  of  castration,  it 
has  been  proposed  to  attain  the  same  end  by  ligation  of  the  spermatic  arteries — ■ 
a  milder  proceeding,  but  one  not  to  be  recommended. 

The  following  interesting  cases  have  been  kindly  communicated  to  me  by  a 
gentleman  who  has  been  a  superintendent  of  a  large  public  asylum  for  many 
years,  and  who  may  justly  be  considered  an  authority  on  the  subject  under 
our  immediate  consideration  : — 

A  case  of  removal  of  both  testicles  occurred  when  I  was  in  charge  of  a  county- 
asylum  about  twenty  years  ago,  and  the  facts  were  these  :  A  masturbating  young  man 
who  had  become  almost  demented,  and  who  was  gradually  failing  both  in'mind  and 
bodily  health,  received  a  severe  injury  from  a  kick  by  another  patient ;  the  whole  force 
of  the  blow  came  upon  the  testicles,  producing  swelling  and  hsematocele.  Inflamma- 
tory mischief  afterwards  set  in,  and  the  testicles  became  affected  with  what  I  suppose 
must  have  been  scrofulous  disease,  judging  from  the  general  health  of  the  patient. 
Thinking  that  I  might  get  rid  of  two  evils  at  the  same  time,  viz.,  masturbation  and  the 
diseased  testicles,  I  removed  them.  The  patient  was  put  upon  extra  diet  and  cod-liver 
oil,  and  soon  recovered.  Before  the  operation  he  had  been  much  emaciated,  and,  as 
I  have  said  before,  almost  demented,  unable  to  do  anj'thing,  and  a  most  miserable 
object.  After  he  recovered  from  the  injury,  he  got  fat  and  became  much  more  intelli- 
gent, so  much  so  that  he  was  able  to  follow  his  trade  as  a  tailor,  and  he  continued  to 
improve  mentally  for  about  six  months,  when  he  succumbed,  after  a  short  illness,  to 
an  attack  of  pneumonia.  Judging  from  the  result  of  this  case,  I  have  always  thought 
that  it  is  a  great  pity  that  castration  could  not  be  more  frequently  adopted  in  cases  of 
mental  disease,  the  result  of  masturbation.  Such  cases  fill  our  asylums  with  hopeless 
imbeciles,  and  I  look  upon  all  other  methods  of  treatment,  such  as  blistering  the  penis, 
etc.,  as  perfectly  useless. 

I  know  of  a  case  in  this  town  in  which  castration  was  performed  upon  the  son  of  a 
tradesman  with  perfect  success,  as  far  as  curing  his  mental  state  was  concerned. 
The  father  of  the  patient  consulted  me  about  his  son,  who  was  mentally  affected, 
and  who  was  gradually  getting  worse.  I  told  him  what  I  believed  would  cure  him, 
but,  as  I  had  only  recently  come  to  the  town,  and  did  not  like  to  take  the  responsibility 
of  the  case,  I  refused  to  perform  the  operation,  although  the  father  wished  it  to  be  done. 
At  his  request,  two  old-established  practitioners  in  the  town  did  it,  and  the  result  was 
the  perfect  recovery  of  the  young  man,  who  for  some  years  past  has  carried  on 
business  with  his  father 

The  above  cases  deserve  our  careful  consideration,  as  the  mental  and  bodily 
condition  of  both  patients  was  materially  improved  at  the  cost  of  organs 
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useless  for  the  purpose  for  which  they  were  designed.  The  peculiar  condition 
of  the  patient's  mind,  in  each  individual  case,  must  necessarily  be  carefully 
taken  into  consideration. 

It  is  fortunate  when  the  cause  of  urethral  or  other  irritation  is  due  to 
some  local  change  which  is  easily  removable ;  among  these  causes  we  find 
congenital  phimosis,  stricture  of  the  urethra,  and  occasionally  varicocele. 
Infants  with  tight  foreskins  should  be  circumcised,  as  they  are  in  a  constant 
state  of  irritation,  which  causes  erections  ;  an  adherent  foreskin,  even  if  there 
be  no  phimosis,  laeiy  imprison  a  quantity  of  secretion,  and  give  rise  to  reflex 
irritation  and  diflBculty  in  passing  water — in  fact,  to  the  symptoms  of  stone 
in  the  bladder.  Circumcision  renders  the  glans  less  sensitive,  and  the  cir- 
cumcised are  less  liable  to  masturbate  and  to  suffer  from  balanitis  or  epi- 
thelioma. Varicocele  in  some  instances  is  associated  with  spermatorrhoea. 
Ravoth,  in  a  case  under  his  care,  effected  a  cure  by  means  of  a  pressure  appa- 
ratus.'    Strictures  of  the  urethra  are  to  be  dealt  with  in  the  ordinary  way. 

Dr.  Pooiey  reports'  a  case  of  spermatorrhosa  which  resisted  all  the  usual  methods  of 
treatment,  but  was  cured  by  cystotomy,  the  incision  being  made  at  the  apex  of  the 
prostate  gland.  A  silver  tube,  with  India-rubber  tubing,  was  introduced  through  the 
wound.  A  patient  who  requested  me  to  perform  a  similar  operation  on  him,  was 
relieved  by  the  application  of  strong  iodine  paint  to  the  perineum  and  hypogastrium. 
Care  must  be  taken  lest  the  patient  prove  to  be  a  monomaniac. 

Impotence  and  Sterility. — Impotence  and  spermatorrhoea  are  so  closely 
associated  that  most  of  what  has  been  said  on  the  latter  subject  is  appli- 
cable to  the  former,  the  etiology,  symptomatology,  prognosis,  and  treatment 
being  the  same.  Impotence  is  present  when  the  power  of  sexual  intercourse 
is  diminished  or  completely  lost.  If  the  failure  be  not  due  to  congenital  or 
acquired  defect  of  the  organs,  it  will  be  owing  to  erection  lasting  too  short 
a  time;  or  to  its  being  altogether  absent.  In  most  cases,  men  who  are  im- 
potent are  also  sterile,  although  their  testicular  secretion  may  be  fruitful, 
the  exception  being  when  in  spite  of  a  mis-emission  the  woman  becomes  im- 
pregnated. For  a  satisfactory  erection  the  presence  of  one  or  both  testicles 
in  a  normal  state  is  essential.  The  carefully  recorded  cases  of  Sir  Astley 
Cooper  and  Professor  Humphry  show  that  after  castration  the  power  to 
copulate  is  slowly  lost.  For  the  due  performance  of  coitus  are  needed : 
(1)  Sexual  excitement  or  desire.  (2)  Erection,  the  reflex  effect  of  desire. 
(3)  Voluptuous  ejaculation  whilst  the  penis  is  erect  (Schulz).  This  requires 
the  normal  action  of  certain  muscles  and  a  normal  sensibility  of  the  glans. 
The  nervous  excitement  may  be  furnished  by  irritation  of  the  nerve-trunks 
in  their  course,  or  at  their  periphery  at  the  glans  or  the  integument  of  the 
penis ;  or  it  may  originate  in  the  nerve-centres. 

From  Eckhard's  valuable  researches  we  learn  that  the  nervi  erigent.es  are 
two  in  number,  one  on  each  side,  and  that  in  the  dog  they  arise  from  the 
eacral,  and  are  lost  m  the  hypogastric  plexus.  He  concludes  that  the  fibres 
which  convey  the  impulse  required  for  ei'ection  arise  in  the  cerebrum,  and 
pass  down  through  the  crus  and  pons  to  the  spinal  cord  ;  because  by  electrical 
stimulation  of  the  pons,  and  of  the  pomt  at  which  the  crus  cerebri  enters  the 
brain,  he  produced  distinct  erection  of  the  penis.  Erections  were  caused  also 
by  stimulation  of  the  upper  cervical  region,  or  of  the  lower  section  of  the 
divided  lumbar  portion.  Goltz  assumes  that  an  independent  centre  for  erec- 
tion exists  in  the  lumbar  region  of  the  cord,  and  that  it  may  be  acted  upon 
inhibitively  from  the  upper  part  of  the  medulla  oblongata,  and  still  more  from 
the  brain ;  because  he  found  that  when  the  influence  of  the  brain  and  upper 

1  Berlin,  klin.  Woohenschr.,  1874-75.  °  New  York  Medical  Times,  Sept.  1878. 
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part  of  the  spinal  cord  was  removed,  by  dividing  the  cord,  erection  was  pro- 
duced more  speedily  and  completely.  In  a  case  of  injury  to  the  spine  in  the 
upper  portion  of  the  dorsal  region,  which  occurred  in  a  young  man,  there  was 
paraplegia,  and  such  an  irritable  condition  that  the  mere  passage  of  a  catheter 
caused  violent  erections.  After  injury  to  the  spine,  priapism  is  often  pre- 
sent, as  also  in  some  cases  of  spinal  disease.  The  terminal  filaments  of  the 
nervi  erigentes  are  distributed  to  the  corpora  cavernosa,  as  are  also  branches 
of  the  pudic  nerves ;  neither  section  of  the  latter,  nor  irritation  of  their  peri- 
pheral stumps,  appears  to  cause  any  change  of  a  marked  or  constant  character 
in  the  penis,  since  they  serve  merely  to  transmit  the  centripetal  stimuli  by 
which  the  act  is  normally  provoked.  The  erector  nerves  may  be  cut  with- 
out any  appreciable  consequence,  but  when  their  peripheral  ends  are  stimulated 
by  an  interrupted  current,  the  corpora  cavernosa  become  turgid  with  blood. 
The  erection,  however,  is  not  complete,  the  turgescence  being  most  marked 
at  the  bulb  and  least  so  in  the  glans  penis.  If  an  incision  be  made  into  the 
corpora  cavernosa,  the  blood  issues  more  rapidly  from  the  cut  when  the 
nerves  are  irritated,  and  is  of  a  brighter  color.  The  pressure  in  the  efferent 
veins  is  simultaneously  raised.  That  these  phenomena  are  really  due  to 
dilatation  of  the  arterioles  supplying  the  erectile  tissue  with  blood,  and  not 
to  any  hindrance  offered  to  the  escape  of  blood  by  compression  of  the  efferent 
veins,  has  been  adequately  proved  by  Eckhard,  Loven,  and  others.  Ligature 
of  all  the  etfei'ent  veins  is  not  enough,  fer  se,  to  produce  erection ;  moreover, 
partial  erection  may  be  caused  by  electrization  of  the  nervi  erigentes,  even 
when  the  efferent  veins  have  been  freely  opened.  The  retarded  efflux  of 
blood  plays  an  important  but  subsidiary  part  in  the  causation  of  erection. 
When  the  penis  is  erect,  the  meshes  of  the  corpora  cavernosa  are  distended 
with  blood,  owing  to  a  disproportion  between  the  blood  entering  the  part 
and  that  leaving  it.  Arterial  blood  enters  more  abundantly  during  erec- 
tion, and  there  is  found  to  be  a  diminution  of  arterial  pressure  in  "all  the 
pelvic  vessels,  and  in  the  crural  arteries.  (Eckhard.)  The  turgescence  is 
caused  by  increased  cardiac  action,  but  principally  by  the  greater  permea- 
bility of  the  arteries  of  the  penis,  due  to  the  nervous  condition.  The  dilata- 
tion may  be  active,  that  is,  caused  by  an  arrangement  of  muscular  fibres ;  or  it 
may  be  passive,  and  due  to  their  relaxation.  (Hausmann.)  The  diminished  out- 
flow of  blood  is  ascribed  by  Kolliker  and  Kohlrausch,  not  to  the  veins  them- 
selves, but  to  the  influence  of  the  nervi  erigentes  on  the  unstriped  muscular 
fibres  of  the  cavernous  tissue;  these  become  relaxed, and  allow  the  blood  free 
entry  to  the  part.  Erection  begins  at  the  base  of  the  penis,  and  extends 
forwards  to  the  glans.  During  erection,  the  veru  montanum  becomes  dis- 
tended and  prevents  the  semen  from  flowing  backwards  into  the  bladder;  the 
semen's  passage  outwards  is  facilitated  by  the  patent  condition  of  the  urethra, 
due  to  the  distension  of  the  corpus  spongiosum,  and  by  its  lubrication  with 
the  secretions  afibrded  by  its  glands. 

Malformations  and  defects  of  the  genital  organs,  leading  to  impotence," 
may  be  congenital  or  acquired.  The  penis  may  be  absent,  may  have  been 
dislocated,  or  may  have  been  removed  by  accident,  sloughing  chancre,  or 
the  surgeon's  knife.  In  some  instances  the  penis  is  small  and  ill-formed ; 
or  the  urethra  may  be  misplaced,  its  orifice  opening  improperly.  Instead 
of  being  too  small,  the  organ  may  be  too  large,  from  over  development, 
or  from  elephantiasis  affecting  its  integument.  Intercourse  with  emissions 
may  take  place  after  the  removal  of  the  glans  penis,  the  irritation  of  the 
nerve-twigs  supplying  the  skin  of  the  penis  being  sufficient  to  cause  an 
ejaculation  of  semen.  The  penis  is  often  effectually  buried  in  cases  of  large 
hernia,  hydrocele,  or  scrotal  elephantiasis;  and  occasionally  tumors  of  the 
penis  are  present,  which  render  sexual  intercourse  impossible.     A  distressing 
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defect  arises  in, some  middle-aged  men  from  deposits  in  the  corpora  cavernosa 
causing  indurations,  which  block  up  some  of  the  cells  and  cause  a  bent  and 
painful  state  of  the  penis  when  erect,  owing  to  its  unequal  distension  with 
blood.  Deposits  may  be  due  to  the  accidental  or  intentional  rupture  of  the 
corpora  cavernosa  when  the  penis  is  erect;  in  one  instance  it  followed  the 
forcible  dilatation  or  rupture  of  the  urethra  for  organic  stricture. 

Malgaigne  and  Velpeau  have  described  cases  in  which  ossification  of  the 
fibrous  sheath  or  septum  of  the  penis  had  taken .  place,  and  have  reported 
favorable  results  from  operation.  At  times  the  penis  is  curved  when  erect, 
owing  to  a  shortened  condition  of  the  frtenum,  or  it  is  confined,  owing  to  a 
webbed  condition  binding  it  down  to  the  scrotum.  This  is  to  be  remedied  by 
a  division  of  the  frsenum,  or  a  suitable  operation  on  the  web.  Just  as  impo- 
tency  follows  castration,  so  the  same  condition  will  result  when  the  testicles 
undergo  atrophy  from  any  cause,  or  when  they  are  extensively  invaded  by 
new  growths.  The  flaccid  condition  of  the  gland,  so  often  associated  with 
varicocele,  does  not  aflFect  virility  to  any  extent ;  but  Vidal  (de  Cassis)  records 
the  case  of  a  j^oung  mati  who  had  suffered  from  his  earliest  years  from,  a 
large,  double  varicocele,  and  who,  after  its  radical  cure,  lost  his  high-pitched 
voice  and  recovered  all  his  masculine  attributes  ;  the  venous  congestion  was 
relieved  by  the  operation.  In  Wardrop's  well-known  case,  arterial  anaemia 
ensued,  and  atrophy  of  both  testicles  took  place,  owing  to  the  pressure  exercised 
by  a  large  aortic  aneurism  on  both  spermatic  arteries  at  their  origin.  Cryptor- 
chidism of  both  testicles,  when  they  are  atrophied,  is  attended  by  impotency, 
but  the  power  of  copulation  exists  when  the  testes  are  in  the  inguinal  canal, 
and  even  may  do  so  when  they  are  in  the  abdomen,  although  there  is  then  a 
very  strong  presumption  that  spermatozoa  are  absent,  and  the  semen  there- 
fore sterile. 

When  the  testes  are  completely  atrophied  from  an  early  age,  or  have  en- 
tirely disappeared  (anorehidism),  the  bodily  conformation  will  be  womanly, 
the  penis  will  be  undeveloped,  and  the  individual  will  be  destitute  of  sexual 
instincts.  Gases  of  hypospadia  with  cleft  scrotum,  when  the  testicles  are  not 
to  be  felt  externally,  but  are  hidden  within  the  abdomen,  often  pass  as  in- 
stances of  hermaphroditism. 

The  stunted  penis  is  capable  of  erection,  and  imperfect  sexual  intercourse 
can  be  had,  but  the  discharge  will  not  be  deposited  in  the  vagina,  but  will  be 
spilt  externally.  The  researches  of  Godard  have  demonstrated  that  when 
double  blennorrhagic  epididymitis  has  occurred,  and  has  left  deposits  behind, 
the  semen  is  destitute  of  spermatozoa,  and  the  patient  is  consequently  rendered 
sterile, although  the  power  to  copulate  is  unimpaired.  Orchitis  proper, or  acute 
inflammation  of  the  substance  of  the  testicle  itself,  following  an  injury  or  an 
attack  of  mumps,  is  liable  to  be  followed  by  wasting  of  the  organ  and  destruc- 
tion of  its  function.  Chronic  inflammation  of  the  testes  gives  rise  to  azoosper- 
mia. Injuries  to  the  head  and  spinal  column  are  at  times  followed  by  atrophy  of 
the.  testicles.  In  some  instances  a  testicle  may  waste  without  any  assignable 
cause,  and  in  some  cases  the  atrophy  has  been  attributed  to  an  affection  of 
the  larynx  (Meckel),  or  of  the  tonsils  (Verneuil).  In  some  few  cases  wasted 
testicles  have  been  found  associated  with  large  hydroceles  and  hsematoceles 
of  long  standing,  the  wasting  being  attributed  to  pressure.  In  many  acute 
diseases,  and  in  those  attended  with  much  pain,  the  patient  is  much  debili- 
tated and  sexual  desire  is  in  abeyance.  In  chronic  Bright's  disease  sexual 
power  is  diminished,  and  in  diabetes,  in  some  instances,  its  failure  is  ob- 
served at  an  early  period.  In  tabes  dorsalis  the  spinal  cord  is  affected  in 
the  region  occupied  by  the  genital  centre,  and  we  consequently  find  that 
sexual  excitement  with  priapism  is  sometimes  an  early  symptom,  and  one 
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which  eventually  gives  way  to  impotence.     Troubles  of  digestion  give  rise 
to  acid  deposits  in  the  urine,  and  in  some  instances  to  impotency.' 

Some  writers  assert  that  in  cases  of  pulmonary  phthisis,  sexual  power  and 
desire  are  retained.  Grodard  makes  the  interesting  and  important  statement 
that,  sterility  may  precede  by  two  or  three  years  the  apparent  development 
of  tubercle  of  the  testicle.  Those,  he  says,  who  have  but  one  testis  affected 
are  sterile,  though  not  impotent,  their  semen  being  deprived  of  spermatozoa. 

Certain  drugs  are  said  to  act  as  anaphrodisiacs.  Among  these  we  find 
mentioned  camphor,  bromide  of  potassium,  lupulin,  and  arsenic.  Roubaud 
mentions  that  a  man,  aged  27,  used  inhalations  of  iodine  vapor  for 'six  or 
eight  months  for  the  treatment  of  pulmonary  phthisis,  and  that  he  suffered 
the  total  loss  of  his  testicles.  After  a  certain  age  frigidity  sets  in,  but  the 
exact  time  varies  in  different  men.  M.  Duplaj'  has  found  lively  spermatozoa  in 
the  semen  of  old  men,  and  pien  very  advanced  in  years  have  begotten  child- 
ren. In  warm  climates,  where  the  abuse  of  the  sexual  organs  has  commenced 
in  early  life,  and  has  been  continuous,  men  ai-e  not  infrequently  impotent  at 
thirty  years  of  age.  A  form  of  impotence  to  which  the  term  psychical  has 
been  applied,  is  met  with  in  the  newly  married.  A  man  who  has  been  in  the, 
habit  of  indulging  in  sexual  intercourse  becomes  engaged  to  be  married,  and 
ceases  to  have  irregular  sexual  relations ;  when  married,  he  finds  to  his 
dismay  that,  owing  to  excessive  excitement  or  nervousness,  he  fails  the  first 
time  that  he  attempts  to  have  connection.  This  worries  him  to  such  an  extent 
that  he  remains  unable  to  consummate  the  marriage  rite,  although  during 
the  time  of  engagement,  and  at  other  times  after  marriage,  when  the  oppor- 
tunity for  coitus  is  not  present,  he  may  have  satisfactory  erections.  This 
condition  occurs  in  the  continent,  but  more  often  in  those  whose  powers  have 
been  weakened  by  masturbation  or  excess.  Hunter  cured  one  such  patient  by 
making  him  promise  faithfully  not  to  attempt  to  have  intercourse  until  he 
had  taken  a  stated  number  of  pills.  The  man  failed  to  keep  his  promise,  but 
was  cured  of  his  impotency,  which  was  due  to  mental  causes.  In  another 
case  a  middle-aged  man,  who  had  been  used  to  moderate  sexual  indulgence, 
married,  and,  failing  to  consummate  the  rite,  became  very  despondent,  but 
was  cured  by  the  exhibition  of  medicines  which  stimulated  the  sexual  organs ; 
he  did  not,  however,  effect  coitus  satisfactorily  until  his  wife  had  submitted 
to  division  of  the  hymen,  and  to  dilatation  of  the  vagina  by  means  of  a  bougie. 
Belonging  to  this  same  class  of  cases  are  those  occasionally  met  with,  where 
the  man  is  unable  to  have  intercourse  with  his  wife,  owing  to  a  feeling  of 
repugnance,  or  a  want  of  sexual  afl&nity.  In  those  cases  of  irritable  weakness 
already  alluded  to,  which  are  often  due  to  masturbation,  there  is  intense  desire 
accompanied  by  an  erection,  which  subsides  before  intromission,  or  does  not 
last  long  enough  for  complete  connection.  The  popular  belief  that  coitus,  in 
order  to  be  satisfactory  and  to  be  followed  by  impregnation,  should  last  a 
certain  time,  and  that  the  act  should  be  consummated  by  the  orgasm  occur- 
ring simultaneously  in  both  man  and  woman,  is  founded  on  a  physiological 
basis,  since  the  reflex  action  favors  the  entry  of  the  seminal  fluid  into  the 
cavity  of  the  uterus. 

The  permanent  or  paralytic  form  of  impotence  is  of  great  gravity  ;  in  this 
variety  erections  are  absent;  it  is  generally  due  to  sexual  excess,  especially 
to  masturbation.  In  some  instances  there  is  anaesthesia  of  the  scrotum, 
which  is  relaxed,  pale,  cold,  and  pendent.  The  parts  may  be  under-sized,  the 
testicles  being  small,  and  softer  than  usual,  with  a  diminution  or  absence  of 
testicular  sensation. 

A  cautious  prognosis  should  be  given  ;  in  some  instances  there  is  no  out- 

>  C.  H.  KalfeS  Morbid  Conditions  of  the  Urine,  etc.,  p.  109.     1882. 
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ward  sign  to  show  .that  virile  power  is  absent,  the  patient  being  endowed 
with  a  robust  person,  a  manly  voice,  and  hair  on  the  face  and  pubes ;  on  the 
other  hand,  the  conformation  of  the  body  may  be  womanly,  and  the  genitals 
relaxed  or  undeveloped.  The  congenital  variety  of  paralytic  impotence 
exists,  but  is  very  rare.  Sir  A.  Cooper  says,  that  "  some  men  are  so  consti- 
tuted that  they  may  be  said  never  to  possess  a  venereal  stimulus,  and  some 
of  the  other  sex  are  equally  frigid." 

Treatment. — When  the  penis  is  buried  in  a  large  swelling — hernia,  hy- 
drocele, elephantiasis  scroti,  and  the  like — it  may  be  released  by  a  suitable 
operation.  Tumors  or  overgrowths  of  the  integument  of  the  penis  are  to 
be  dissected  off  when  possible.  Distortions  of  the  penis,  due  to  deposits  in 
the  corpora  cavernosa,  have  been  operated  on,  but  with  scanty  success.  Vel- 
peau'  advocates  the  removal  of  the  ossific  deposits  which  are  sometimes  found 
in  the  penis. 

Cases  of  psychical  or  hypoctiondriaeal  impotence  should  not  be  treated  by 
electricity,  but  by  tonics,  change  of  air,  and  abstinence  for  a  time  from  all 
attempts  at  coitus.  In  cases  of  weakness  from  continence,  on  the  other 
hand,  regular  coitus  will  effect  a  cure.  When  there  is  irritability  of  the 
organs,  the  use  of  astringents  and  the  passage  of  a  sound  are  advisable.  The 
paralytic  forms  of  impotence  are  the  most  grave.  In  the  congenital  variety, 
stimulating  remedies,  such  as  cantharides,  phosphorus,  nux  vomica,  and  ergot 
of  rye,  may  be  tried,  but  in  the  acquired  form  of  paralytic  impotency, 
nervous  irritability  is  present,  and  all  stimulating  remedies  and  sexual  inter- 
course should  be  avoided.  Tonics,  baths  of  various  kinds,  and  the  application 
of  galvanism,  should  have  a  fair  trial. 

Sterility  is  said  to  be  present  when  fertile  semen  is  absent,  or  when  it  is 
not  normal  in  composition,  owing  to  the  absence  of  spermatozoa.  When 
aspermatism  or  aspermism  is  present,  coitus  takes  place  naturally,  but  without 
a  seminal  emission  resulting.  Azoospermia  exists  when  coitus  takes  place 
and  results  in  an  emission,  but  when  on  examination  by  the  microscope  the 
fluid  is  found  to  be  destitute  of  zoosperms,  the  essential  element  of  fecunda- 
tion. Schulz  places  in  one  class  cases  of  permanent  or  absolute  aspermatism, 
due  to  local  causes.  The  power  to  emit  has  in  these  cases  been  absent  from 
birth,  or,  if  lost  subsequently,  has  never  returned.  In  another  class  are  placed 
cases  due  to  some  affection  of  the  nerve-centres,  the  aspermatism  being  tempo- 
rary, or  relative;  coitus  is  attended,  generally,  with  emission,  though  under 
certain  circumstances  emissions  are  absent. 

In  cases  of  absolute  aspermatism,  the  semen  is  shut  out  from  the  urethra 
itself,  or  is  prevented  from  escaping  properly  from  the  penis  by  a  stricture  or 
very  tight  foreskin.  The  entry  of  semen  into  the  urethra  may  be  prevented 
by  obstruction  of  the  common  ejaculatorj''  ducts.  Obstructions  in  the  vasa 
deferentia  or  epididymes,  also,  give  rise  to  the  absence  of  spermatozoa  in  the 
emitted  fluid.  Prostatic  changes  due  to  disease  or  injury  may  prevent  the 
entry  of  semen  into  the  urethra ;  or  the  semen  may  enter  the  urethra,  and, 
owing  to  some  local  change,  pass  backwards  into  the  bladder,  or  be  imprisoned 
in  the  canal  by  a  stricture,  escaping  after  the  subsidence  of  the  erection.  The 
urine  contains  semen  under  these  circumstances.  Gonorrhoea  is  a  common 
cause  of  stricture,  and  of  this  condition.  Changes  at  the  sinus  pocularis  may 
cause  obstruction,  or  diversion  of  the  semen  into  the  bladder. 

Hirtz  mentions  the  case  of  a  married  man  wlio  had  connection  without  emission,  the 
urine  passed  afterwards  being  clouded  with  semen.  On  one  occasion,  during  coitus, 
some  obstruction,  which  was  probably  due  to  an  old  gonorrhoea,  gave  way,  with  smart 

"  Nouv.  filfim.  lie  MSd.  OpSrat.     Paris,  1839. 


FUNCTIONAL   DISORDERS   OF   THE   MALE   GENITAL    ORGANS.  657 

bleeding.     The  spermatozoa  reappeared  in  the  semen,  and  the  patient's  wife  became 
pregnant. 

M.  De  la  Peyronie  records  the  still  more  interesting  case  of  a  man,  the  father  of 
three  children,  who  contracted  a  gonorrhoea,  which  he  neglected.  He  ceased  to  ejacu- 
late during  coitus,  the  secretion  being  retained,  and  flowing  away  on  the  subsidence  of 
the  erection,  but  the  free  passage  of  the  urine  showing  that  no  stricture  was  present. 
The  man  died,  and  on  post-mortem  examination  a  cicatrix  was  found  in  the  portion  of 
the  veru  montanum  which  looked  towards  the  bladder.  A  cicatricial  bridle  had  changed 
the  direction  of  the  ejaculatory  canals,  causing  their  orifices  to  look  backwards,  and  the 
semen  to  be  projected  towards  the  bladder  instead  of  forwards  into  the  urethra. 

Changes  in  the  prostate,  due  to  gonorrhceal  inflammation,  abscess,  or  pros- 
tatic calculi,  may  be  an  obstacle  to  the  entry  of  semen  into  the  urethra.  The 
absence  of  spermatozoa,,  from  cicatrices  consequent  on  the  lateral  operation 
of  lithotomy,  has  been  noticed  by  many  writers  on  the  subject.  Congenital 
defects  of  the  vasa  deferentia,  prostate,  or  vesiculse  seminales,  may  cause  the 
absence  of  normal  semen  (azoospermia).  Some  cases  difl[:er  from  the  above, 
in  that- the  patients  have  connection  without  emission  or  the  sensation  of 
emission  at  the  time,  but  have  seminal  emissions  with  the  usual  sensations 
during  sleep.  The  act  of  intercourse  may  be  continued  for  an  indefinite 
length  of  time  without  emission,  a  state  of  erection  having  continued  through- 
out, or  having  subsided  before  the  withdrawal  of  the  penis.  These  cases  are 
free  from  any  local  lesions,  and  are  due  to  a  fault  in  the  conducting  nerves, 
or  in  the  nerve-centres  themselves.  Schulz  thinks  that  the  centre  for  erec- 
tion and  emission  is  the  same,  and  that  a  more  intense  excitement  is  neces- 
sary to  produce  an  ejaculation  than  to  produce  an  erection. 

Temporary  or  relative  aspermatism,  a  rare  condition,  is  present  when  a  man 
is  unable  to  emit  under  certain  circumstances  and  at  certain  times.  Giiterbock, 
recognizing  the  likeness  between  this  condition  and  that  already  mentioned 
in  which  a  man  is  impotent  only  when  certain  women  are  concerned  (psychical 
impotence),  aptly  calls  this  state  psychical  asperynatism}  Schulz  considers 
that  this  state  may  be  due  to  a  spasmodic  condition  of  the  seminal  passages, 
particularly  of  the  ducts  and  vesiculae  seminales,  whereas  Curschmann  favors 
the  idea  that  it  is  due  to  the  inhibitory  action  of  the  cerebrum  over  the 
centre  for  erection.  Stricture  of  the  urethra,  or  any  cause  which  prevents  the 
egress  of  the  semen,  should  be  removed  by  suitable  treatment,  but  in  many 
cases  little  can  be  done.  Cases  of  absolute  congenital  aspermatism,  occurring 
in  men  apparently  healthy,  are  incurable.  The  cases  of  so-called  psychical 
aspermatism  are  to  be  treated  by  tonics  and  change  of  air,  and,  on  the 
recommendation  of  Schulz,  the  constant  current  may  be  cautiously  tried. 

Azoospermia  is  a  condition  which  has  been  ably  described  by  M.  Gosselin. 
The  subject  of  this  condition  is  sterile,  because,  although  connection  and 
emission  take  place  as  in  health,  there  are  no  spermatozoa  to  be  detected  in 
the  discharge.  The  spermatozoa  are  absent  because  they  are  not  formed  by 
the  testicles,  or,  if  formed,  are  imprisoned  in  the  excretory  tubes,  and  do 
not  reach  the  urethra.  An  occlusion  taking  place  on  both  sides  of  the  epidi- 
dymis or  vas  deferens,  will  prevent  the  arrival  of  spermatozoa  at  the  vesiculje 
seminales  and  their  admixture  with  the  secretion  of  the  vesiculse,  which  alone 
is  discharged  into  the  urethra ;  the  occlusion  is  on  the  distal  side  of  the  com- 
mon ejaculatory  duct,  which,  under  these  circumstances,  only  conveys  the 
secretion  of  the  vesiculse  seminales.  When  the  obstruction  is  of  the  common 
ejaculatory  ducts,  or  of  any  part  of  the  urethra,  the  condition  of  aspermatism 
is  induced,  as  has  already  been  described.  Inflammation,  most  commonly 
due  to  gonorrhoea,  may  affect  the  vas  deferens,  or  the  epididymis,  giving 

.  -  1  Canstatt's  Jahresbericht. 
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rise  to  epididymitis,  and  may  unfortunately  cause  an  obliteration  of  the 
excretory  ducts.  If  both  testicles  be  present,  the  inflammation  must  take 
place  on  both  sides  to  cause  the  disappearance  of  the  zobsperms.  Inflamma- 
tion arising  from  traumatic  causes  will  be  more  likely  to  cause  extra-tubular 
deposit  than  gonorrhoeal  inflammation,  which  travels  down  the  tubes,  starting 
from  the  prostatic  urethra.  The  prognosis  is  therefore  more  favorable  in  the 
former  than  in  the  latter  case.  Out  of  eighty-three  cases  of  bilateral  blen- 
norrhagic  epididymitis  tabulated  by  M.  Liegeois,  he  found  that  the  sperma- 
tozoa reappeared  in  only  eight  cases.  The  disappearance  of  the  induration 
of  the  epididymis  is  a  good  sign,  as  it  generally,  but  not  always,  indicates  a 
return  of  fertility  ;  in  cases  in  which  the  deposit  is  due  to  an  ordinary  inflam- 
mation, the  spermatozoa  may  pass  in  spite  of  the  induration  (Curling).  The 
secretion  of  the  testicle,  which  is  not  suspended,  may  cause  a  dilatation  behind 
the  obstruction,  and  a  sensation  of  discomfort  when  coitus  is  indulged  in. 

Professor  Billroth^  has  never  seen  tubercular  nodules  disappear  spontane- 
ously, and  considers  them  to  be  incurable : — 

Once  only,  at  the  urgent  request  of  a  patient,  a  strong  man  who  had  become  impotent, 
and  who  had  been  told  by  his  medical  attendants  that  the  condition  was  due  to  the  pres- 
sure of  the  nodules  on  the  vas  deferens,  Billroth  consented  to  operate  without  holding 
out  any  great  hopes  of  a  successful  issue,  because  simple  pressure  on  the  vas  deferens  is 
but  rarely  met  with ;  generally  the  larger  spermatic  ducts  and  epididymis  are  involved 
in  the  degeneration,  and  are  thus  rendered  impermeable.  He  laid  open  the  scrotum  on 
both  sides,  drew  out  the  testes,  carefully  removed  the  nodules,  replaced  the  organs,  and 
then  sewed  up  the  wounds  in  the  scrotum.  The  operation  was  done  with  antiseptic 
precautions  ;  the  parts  healed  by  the  first  intention,  but  the  ultimate  result  in  restoring 
function  was  not  known,  as  the  patient  was  lost  sight  of. 

A  specimen  in  King's  College  Museum  shows  obliteration  of  the  vas 
deferens  by  a  cyst  full  of  cheesy  matter,  which  communicated  with  it,  about 
an  inch  above  the  epididymis.  Such  a  case  might,  under  certain  circum- 
stances, be  considered  amenable  to  operation. 

Where  there  is  no  sterility,  the  surgeon  should  not  interfere,  as  some  of  the 
ducts  yet  pervious  might  be  injured.  In  cases  in  which  the  testes  are  absent 
or  atrophied,  or  in  which  their  secretory  tissue  has  been  destroyed  by  the 
presence  of  new  growths,  spermatozoa  will  be  absent. 

Temporary  azoospermia,  in  contradistinction  to  the  above-described  con- 
dition, which  may  be  considered  permanent,  may  be  present  in  certain 
diseases ;  and,  as  already  remarked,  according  to  Casper  and  Liegeois,  men 
in  good  health  may,  after  excessive  sexual  indulgence,  excrete  semen  destitute 
of  spermatozoa,  which  reappear  when  the  organs  have  had  the  necessary 
physiological  rest. 

Satyriasis. — The  terra  satyriasis  signifies  a  morbid  exaggeration  of  the 
sexual  appetite  in  man.  The  desire  to  indulge  in  the  sexual  act  is  irresistible 
and  insatiable,  and  a  faculty  of  exercising  it  a  great  number  of  times  is  pos- 
sessed by  the  affected  individual.  Women  suffer  more  often  than  men  from  this 
unfortunate  condition,  which  with  them  is  called  nymphomunia.  It  is  a  symp- 
tom of  disease  elsewhere ;  in  fact,  a  form  of  madness  or  impulsive  monomania. 
A  chronic  cerebral  affection  will  give  rise  to  erotomania,  which  has  for  its 
starting-point  a  disorder  of  the  cerebral  functions,  the  imagination  only  being 
at  fault ;  but  in  satyriasis  the  source  of  evil  is  in  the  reproductive  organs.  Men 
with  perversion  of  the  intellect  may  at  any  time  become  frenzied,  and  be  ruled 
by  their  instincts,  and  these  may  impel  them  to  commit  unlooked-for  extrava- 
gances which  land  them  in  an  asylum  or  a  prison.    Infancy  and  old  age  furnish 

•  Clinical  Surgery,  New  Sydenham  Society's  Translation.     London,  1881. 
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examples  of  satyriasis,  but  it  is  more  common  during  the  period  of  the  greatest 
activity  of  the  sexual  functions,  and  at  the  advent  of  puberty,  M'hen  nerve 
storms  are  so  apt  to  occur.  Men  suffering  from  hydrophobia  may  have  vio- 
lent sexual  desires  with  prolonged  erection  of  the  penis.  Dogs  attacked  by 
rabies  have  also  been  observed  to  sufi'er  in  the  same  way.  As  a  rule,  an 
attack  of  satyriasis  runs  an  acute  coui'se,  and,  unless  induced  by  a  poisonous 
dose  of  phosphorus  or  eantharides,  is  not  fatal ;  when  so  caused,  a  post- 
mortem examination  will  reveal  congestion  of  the  genito-urinary  tract,  and 
of  the  cerebro-spinal  apparatus.  Idiots  suffer  from  a  chronic  form  of  the 
complaint,  and  when  moved  to  sexual  indulgence  are  troublesome,  and  will 
take  every  means  at  their  command  to  accomplish  their  desires.  In  conges- 
tive mania,  at  times,  the  sexual  desires  are  unrestrainable.  A  man  with  a 
family,  and  of  blameless  life,  will  throw  off  all  decency,  use  bad  language, 
openly  consort  with  immoral  women,  and,  unless  deprived  of  his  liberty, 
will  commit  some  criminal  offence.  Old  men,  weak  in  mind  and  body,  suf- 
fering from  some  brain  irritation  caused  probably  by  atheromatous  arteries, 
will  suddenly  develop  an  attack  of  satyriasis  or  lechery,  and,  becoming  lost 
to  all  sense  of  shame,  will  seek  to  gratify  their  sexual  appetite  in  public,  on 
persons  of  the  other  sex,  and  even  on  children  of  tender  years.  Highly  edu- 
cated men,  with  an  hereditary  tendency  to  insanity  or  epilepsy,  leading'  a 
lazy,  self-indulgent  life,  are  those  likely  to  be  attacked,  and,  rushing  from 
one  extreme  to  the  other,  from  being  chaste  become  profligate.  After 
repeated  attacks  of  satyriasis  a  condition  of  stupor  of  the  sexual  sense  may 
be  developed.  In  a  late  stage  of  general  paralysis  of  the  insane,  the  patient 
has  erotic  impulses,  to  which  the  sexual  organs  refuse  to  respond.  The 
administration  of  phosphorus  or  eantharides  to  a  person  predisposed  to  saty- 
riasis, may  induce  a  most  violent  and  dangerous  attack.  At  the  onset,  mode- 
rate doses  of  alcohol  and  opium  will  produce  sexual  excitement,  but  eventu- 
ally they  will  induce  impotency.' 

A  young  woman  of  respectable  family  and  well  conducted,  with  the  exception  that 
she  gave  herself  up  unaccountably  to  the  indulgence  of  her  salacious  temperament, 
died,  and  presented  on  post-mortem  examination  a  hydatid  cyst  which  occupied  the 
right  crus  cerebri,  the  cerebellum,  and  the  upper  part  of  the  spinal  marrow,  and  which 
excavated  the  pons  Varolii. 

If  the  sexual  propensities  be  checked  by  a  strong  effort  of  the  will  during 
the  hours  of  wakefulness,  voluptuous  dreams  and  images  will  haunt  the  pa- 
tient when  asleep,  and  eventually  the  attack  will  culminate  in  an  onset  of 
frenzy,  during  which  the  demoniac,  if  unable  to  satisfy  his  sexual  desires  on 
one  of  the  opposite  sex,  will  ravish  animals,  and  even  dead  bodies.  He 
knows  no  restraining  power,  as  he  is  lost  to  all  sense  of  fear. 

Causes. — The  most  common  predisposing  cause  of  the  complaint  is  a 
hereditary  predisposition  to  insanity  or  epilepsy.  Epileptics  must  be  care- 
fully watched  lest  they  criminally  assault  their  companions.  Any  disturb- 
ance of  the  nervous  system,  or  a  local  irritation  of  the  penis  or  scrotum, 
such  as  phimosis  and  adherent  prepuce,  eczema,  or  prurigo,  by  causing  a 
flow  of  blood  to  the  part — or  continence,  by  preventing  the  physiological  dis- 
charge of  the  secretions — may  start  the  complaint.  The  disease  may  also  be 
induced  by  exciting  the  imagination  by  reading  obscene  books,  by  Mdtnessing 
lewd  performances,  or  by  masturbation.  Satyriasis  is  present  sometimes  in 
the  early  stage  of  priapism.  The  unfortunate  victims  of  leprosy  have  been 
unjustly  accused  of  erotic  propensities,  but  Sir  Erasmus  Wilson  says  that 
they  are  innocent  of  the  charge,  although  for  their  supposed  lasciviousness 
they  were  called  satyrs.^ 

'  Med.  Times  and  Gazette,  Feb.  15,  1862.  ^  Lectures  on  Dermatology.     London,  1871-3. 
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In  one  case  a  blow  on  the  neck  led  to  a  violent  attack  of  satyriasis,  which 
lasted  three  months.     Cerebral  symptoms  were  present,  and  the  man  died. 
M.  A.  Motet  has  collected  some  interesting  cases  of  satyriasis: — ^ 

The  cure  of  Cours,  a  man  aged  32,  when  strenuously  endeavoring  to  lead  a  re- 
ligious life,  was  attacked  by  strong  sexual  feelings.  He  repelled  the  promptings  of 
desire  in  the  day  time,  but  at  night  was  haunted  by  lascivious  dreams  and  frequent 
pollutions.  He  starved  himself  to  repress  his  desires,  but  in  spite  of  this  he  awoke  one 
morning,  his  imagination  warmed  by  voluptuous  images,  and  his  organs  of  generation 
much  excited.  He  became  delirious,  saw  fantastic  visions  and  women  in  lascivious 
positions,  and  finally,  succumbing  to  the  promptings  of  his  diseased  imagination,  a 
scandal  ensued. 

Cases  are  mentioned  by  Ambroise  Par6,^  Cabrol,  and  others,  of  men  who 
had  been  poisoned,  with  cantharides.  The  victims  suffered  from  intense 
venereal  excitement,  and  had  sexual  intercourse,  repeating  the  act  furiously 
an  incredible  number  of  times.  Several  of  the  patients  died  with  gangrene 
of  the  penis.  A  strong  young  man  received  a  blow  on  his  head,  which  was 
followed  by  cerebral  disturbance.  "When  to  all  outward  appearance  sane,  he 
set  fire  to  several  houses,  and  eventually  strangled  and  then  ravished  a  child 
seven  years  old.  In  some  instances  cerebral  symptoms  come  on  with  delirium, 
and  end  in  death.  A  tumor  was  found  after  death  in  the  brain  of  a  medical 
man  who  was  much  addicted  to  lechery. 

A  handsome,  old,  married  clergyman,  a  schoolmaster,  and  a  ripe  scholar,  suffered 
from  an  attack  of  lechery.  He  used  to  narrate  his  many  conquests,  which  were  purely 
imaginary,  in  the  master's  common  room,  and  was  eventually  dismissed,  owing  to  com- 
plaints by  some  of  the  boys  that  his  language  was  improper.  The  dismissal  so  preyed 
on  his  disordered  mind  that  he  shortly  after  destroyed  himself. 

Professor  Gross  attended  a  young  medical  man,  convalescing  from  an  attack  of  fever, 
who  indulged  so  freely  in  sexual  intercourse  that  in  consequence  of  his  enfeebled  state 
he  died. 

Treatment. — The  excretory  functions  of  the  body  should  be  carefully  at- 
tended to,  and  the  various  sedatives  administered  which  are  recommended 
for  the  treatment  of  priapism.  A  course  of  hydropathic  treatment  is  likely 
to  prove  useful.  Insane  persons  with  erotic  tendencies  appear  to  the  uniniti- 
ated to  be  needlessly  detained  within  asylum  walls,  but  those  acquainted 
with  their  histories  know  their  evil  propensities  too  well  to  recommend 
their  discharge. 

Priapism. — Cases  of  priapism  are  recorded  in  the  medical  journals  from 
time  to  time.  In  some  there  is  a  history  of  an  injury  to  the  part,  and  extra- 
vasation of  blood,  the  accident  often  happening  to  a  tipsy  man  indulging,  in 
sexual  intercourse.  In  others,  however,  the  cause  is  not  at  all  evident,  as 
there  is  no  history  of  an  injury ;  it  has  been  noticed  after  excessive  coitus. 
In  some  instances  sexual  desire  has  existed  for  some  time,  but  as  a  rule  the 
erection  is  attended  by  uneasy  sensations,  and  even  by  severe  pain.  Some 
cases  are  due  to  extravasation  of  blood,  and  others  are  attributed  to  nervous 
reflex  irritation. 

Mr.  Bryant  circumcised  a  boy  aged  two  years,  who  was  suffering  from  an  erection  of 
the  penis  which  his  mother  declared  positively  had  existed  from  birth.  He  could  pass 
his  water  freely,  but  the  prepuce  was  long  and  adherent  to  the  glans.  When  eleven 
months  old  he  had  had  tetanic  fits,  followed  by  wasting  of  his  legs.  The  operatioo 
removed  all  the  symptoms. 

'  Notiveau  Diet,  de  M6d.  et  de  Chir.  Prat.,  t.  xxxli. 
'  (Euvres  completes,  t.  iii.  p.  327. 
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Mr.  Callaway's  patient,  a  man  aged  44,  had  connection  with  his  wife  when  he  was 
intoxicated,  and  injured  his  penis.  The  priapism  remaining  unchanged  for  sixteen 
days,  Mr.  Callaway  opened  the  left  cms  penis,  and  evacuated  a  large  quantity  of  dark 
grumous  blood  and  small  coagula.     The  patient  was  well  in  a  few  days. 

Mr.  Tripe's  patient,  a  sailor  aged  26,  after  frequent  connection  had  priapism,  which 
lasted  for  four  months.  In  Mr.  Luke's  case,  the  blood  became  absorbed  and  the  organ 
restored.  A  patient  under  Dr.  Handfield  Jones's  care  suffered  for  one  month,  when 
the  corpus  cavernosum  on  one  side  was  incised. 

A  laborer,  aged  44,  had  injured  his  penis  during  coitus,  and,  when  admitted  into  Guy's 
Hospital,  had  suffered  from  persistent  priapism  for  ten  days.  For  a  week  he  had  felt 
passionate  venereal  desires,  which  had  then  left  him.  The  corpora  cavernosa  were  chiefly 
affected,  for  the  glans  penis  and  corpus  spongiosum  were  not  lurgid.  The  man 
suffered  such  severe  and  constant  pain  that  Mr.  Birkett  incised  the  corpora  cavernosa 
in  two  places  on  both  sides,  and  evacuated  some  dark,  thick  blood.  Warmth  and 
moisture  were  applied.  Mr.  Birkett  recommends  treatment  without  incision  in  similar 
cases. 

Erection  of  the  penis  is  caused  by  irritation  of  the  spinal  cord  or  its  nerves, 
and  occurs  most  frequently  at  night,  but  sometimes  by  day,  in  cases  of 
myelitis  or  congestion  of  the  spinal  meninges.  It  is  observed,  but  less  fre- 
•quently,  in  cases  of  meningitis,  of  tumor  pressing  upon  the  spinal  cord,  of  hem- 
orrhage into  the  spinal  canal  (outside  of  the  cord),  and  sometimes  even  of  reflex 
paraplegia,  but  then  only  on  the  introduction  of  a  catheter,  or  in  consequence 
of  some  peripheric  irritation.  This  symptom  does  not  exist  in  cases  of  non- 
inflammatory softening,  or  of  hemorrhage,  or  of  tumor  in  the  gray  matter  of 
the  spinal  cord.  Hunter  says  that  priapism  often  threatens  mortification  in 
man,  and  he  saw  one  instance  of  the  kind  in  a  dog;  the  erection  never 
subsided,  and  the  glans  penis  could  not  be  covered  by  the  prepuce  from  the 
swelling  of  the  bulb ;  the  penis  mortified  and  dropped  oflE". 

As  opium  is  of  very  great  service  in  priapism,  there  is  reason  to  suppose 
that  the  complaint  is,  in  some  cases,  of  a  spasmodic  nature.' 

Kremme  believes  that  eflfusion  of  blood  into  the  corpora  cavernosa  is  caused 
by  the  impeded  return  of  the  blood  in  persons  sufl:ering  from  leukaemia,  and 
corresponds  to  the  bleeding  from  the  nose  and  rectum  which  sometimes 
occurs  in  that  affection.  Longuet  regards  the  physico-chemical  condition  of 
the  blood  in  leuksemic  patients  as  the  cause  of  the  priapism,  and  considers  that 
the  circulation  of  the  blood  is  hindered  in  the  smaller  vessels,  whilst  thrombi 
are  formed  owing  to  the  great  increase  in  the  number  of  white  blood-corpus- 
•cles.  l^eidhart  and  Matthias  conclude  that  the  origin  of  the  afiection  may 
be  sought  in  the  disturbance  of  the  nerve-centres. 

Dr.  Salzer,  of  Worms,  narrates  a  case  of  priapism  in  a  man  aged  46,  who  awoke 
with  his  penis  in  a  state  of  violent  erection  which  even  the  administration  of  chloro- 
form did  not  allay.  He  considers  this  condition  to  be  one  of  the  symptoms,  but  a  rare 
one,  of  leukaemia.     The  spleen  was  enlarged  from  attacks  of  ague. 

Dr.  Salzer,  because  this  man  had  been  previously  healthy  to  all  appearance, 
and  had  never  suflfered  from  hemorrhages,  supposes  the  attack  to  have  been 
due  not  to  extravasation,  but  to  stimulation  of  the  nervi  erigentes  from 
anatomical  changes  in  the  nerves  themselves,  or  from  pressure  upon  them 
by  enlarged  lumbar  glands. 

Treatment. — Local  remedies — such  as  sedative  fomentations,  and  in  some 
instances  ice,  cautiously  applied — may  be  tried.  The  affection  appears  to  run 
its  course,  and  not  to  be  much  influenced  by  remedies ;  it  seems,  therefore, 
as  a  rule,  undesirable  to  make  incisions  into  the  part,  as  the  injury  to  the 

»  Berliner  klin.  Wochensoh,,  No.  11,  1879  ;  Practitioner,  vol.  i.  p.  296.     1880. 
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penis  is  thereby  intensified,  and  the  patient's  illness  rendered  more  severe  ; 
if  incisions  are  made,  the  resulting  wounds  must  be  treated,  according  to 
their  condition,  with  poultices,  stimulating  lotions,  strapping,  etc.  The 
more  modern  method  of  treatment  by  aspiration  or  antiseptic  incision  may 
alFord  a  better  result.  We  must  choose  our  internal  remedies  from  the  seda- 
tive class  of  drugs,  employing  such  articles  as  lupulin,  digitalis,  belladonna, 
bromide  of  potassium,  chloral,  nitrite  of  amyl,  and  opium ;  colchicum  is 
useful  in  some  cases ;  chloroform  may  be  administered  as  an  anaesthetic. 
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Modes  of  Exploration. 

Touch  and  Sight  are  the  chief  means  in  the  diagnosis  of  diseases  and  in- 
juries of  the  female  organs  of  generation.  The  former  in  most  cases  precedes, 
and  in  some  enables  a  diagnosis  to  be  made  without  resorting  to,  the  latter ; 
in  its  most  common  form,  examination  by  the  finger  passed  into  the  vagina, 
it  is  painless,  and  is  less  repulsive  to  the  patient,  so  that  she  more  readily 
consents  to  it  than  to  a  visual  examination,  whether  this  be  made  without  or 
with  a  speculum. 

Touch  in  its  widest  signification  includes  not  only  an  internal  examination, 
usually  made  by  the  right  or  left  index  finger  introduced  through  one  of  the 
three  openings  in  the  pelvic  floor — vagina,  rectum,  urethra — but  also  that 
form  of  external  examination  commonly  called  abdominal  palpation,  and  the 
different  combinations  of  two  or  more  of  these,  the  most  important  being 
abdomino- vaginal,  or  that  which  is  generally  known  as  bimanual  examina- 
tion. It  also  embraces  the  use  of  the  uterine  sound  or  probe,  for  this  instru- 
ment has  its  chief  value  in  rendering  parts  too  remote  from,  or  otherwise 
inaccessible  to,  the  finger,  more  or  less  readily  explored,  thus  giving  a  mediate 
instead  of  immediate  touch. 

By  sight,  or  inspection,  we  learn  the  condition  of  the  surface  of  the  abdomi- 
nal wall,  that  of  the  external  organs  of  generation,  and  of  adjacent  parts, 
and,  if  the  fingers  be  used  to  separate  the  labia,  or,  by  pressure  through  the 
rectum,  to  evert  the  vagina — or  if  the  patient  be  urged  to  strain,  to  "bear 
down" — a  part  of  the  vaginal  wall  is  exposed.  A  speculum  is  used  to  bring 
in  view  the  vagina,  especially  its  upper  part,  and  the  vaginal  portion  of  the 
uterine  neck. 

Additional  means  of  examination  are  given  by  mensuration ;  abdominal 
auscultation  and  percussion ;  artificial  dilatation  of  the  uterine  canal ;  artificial 
prolapsus  of  the  uterus,  effected  by  seizing  the  neck  of  the  uterus  with  a  tena- 
culum or  tenaculum-foreeps,  and  then  exerting  moderate  and  continuous  trac- 
tion until  it  is  brought  near  or  quite  to  the  vulvar  opening  ;  and  aspiration  of 
liquid  cysts,  or  exploratory  puncture,  to  determine,  by  the  obvious  characters 
of  the  fluid  thus  obtained,  or  by  subsequent  microscopic  or  chemical  exami- 
nation, its  true  nature.  A  fragment  of  a  new  growth,  too,  artificially  or 
spontaneously  detached,  may  be  submitted  to  microscopic  examination,  and 
in  some  cases  exploratory  abdominal  incision  is  necessary. 
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Table  for  Examination  ;  General  Preparations  ;  Position  of  Patient. 
— Many  ingenious  gynaBCological  tables  and  chairs  have  been  invented,  and 
offer  certain  advantages  and  conveniences.  Nevertheless,  an  ordinary  table 
of  wood,  about  thirty  inches  in  height,  will  answer  in  most  cases  quite  as 
well  as  the  often  expensive  and  complicated  furniture  referred  to,  and  will  be 
less  likely  to  frighten  a  nervous  patient.  This  table  is  covered  with  a  thick 
blanket  or  comforter,  folded  upon  itself,  so  as  make  the  artificial  couch  less 
hard  while  it  remains  sufficiently  resisting  ;  a  sheet  is  laid  over  the  blanket 
or  comforter,  and  one  or  more  pillows  are  provided.  Two  chairs  are  neces- 
sary, for  the  patient  to  rest  her  feet  upon  when  her  hips  are  brought  to  the 
foot  of  the  table,  and  a  sheet  is  at  hand  to  protect  her  person  from  exposure 
during  the  examination.  If  she  be  examined  in  bed,  this  should  be  of  such 
firm,  resisting  material  that  her  hips  will  not  sink  in  it.  The  bladder  and 
bowels  should  be  empty,  and  if  their  evacuation  be  recent,  and  just  after  they 
have  been  distended,  the  resulting  relaxation  of  the  abdominal  wall  greatly 
facilitates  abdominal  palpation.  An  anaesthetic  is  sometimes  necessary,  as  in 
cases  of  hypersesthesia  or  of  great  resistance  of  the  abdominal  wall,  in  certain 
painful  affections  of  the  external  organs  of  generation,  in  very  nervous,  sensi- 
tive patients,  or  where  dilatation  of  the  passages  may  be  necessary  for  ex- 
ploration ;  it  is  also  recommended  in  the  case  of  young  girls,  to  protect  their 
modesty  from  shock.  Renal  disease,  idiosyncrasy,  great  exhaustion,  or  fatty 
disease  of  the  heart  may  forbid  its  use.  When  an  anaesthetic  is  used,  of 
course  a  third  x^arty  is  necessarily  present ;  and  in  most  cases,  especially  if  the 
examination  be  protracted,  it  is  advisable  to  have  one  or  more  persons  in  the 
room,  prudence  and  self-protection  suggesting  this  precaution. 

It  is  rare  that  it  is  advantageous  or  advisable  to  make  vaginal  touch 
when  the  patient  is  standing,  though  some  displacements  of  the  uterus  or 
of  the  vagina  may  be  better  appreciated  if  the  examination  be  thus  made 
than  if  she  be  recumbent.  In  making  it,  the  patient  stands  with  her 
hips  against  the  wall  or  other  firm  object,  and  her  body  slightly  inclined, 
while  the  examiner  occupies  a  low  seat,  or  rests  one  knee  upon  the  floor, 
directly  in  front  of  her;  one  hand,  the  index  finger  being  Qovered  with  car- 
bolized  oil,  soap,  or  something  similar,  is  passed  beneath  her  clothing,  and 
the  finger  is  introduced  into  the  vagina.  Vaginal  touch  is  usually  made 
with  the  patient  lying  upon  her  back,  the  lower  limbs  moderately  fiexed, 
and  the  head  supported  by  a  single  pillow.  This  also  is  the  position  taken 
for  external  as  well  as  for  internal  touch,  and  for  conjoined  touch,  or  the 
bimanual  examination.  Modifications  of  the  dorsal  position  are  known  as 
the  lithotomy  and  the  dorso-sacral  position.  In  the  former,  the  patient's 
hips  are  brought  to  the  edge  of  the  table  or  bed,  the  legs  are  flexed  on  the 
thighs,  the  latter  are  strongly  flexed  upon  the  trunk  and  supported  by 
assistants,  and  the  pelvis  is  then  flexed  upon  the  vertebral  column  while  the 
head  rests  upon  one  pillow;  in  the  latter,  the  lower  limbs  are  only  moderately 
flexed,  but  the  head  and  shoulders  are  raised  so  that  the  woman  is  placed  in 
a  position  between  that  of  sitting  and  that  of  lying. 

The  abdominal  position  is  that  in  which  the  trunk  and  limbs  are  extended, 
so  that  the  former  rests  upon  the  abdomen  and  the  thorax ;  it  is  used  for  exami- 
nation of  the  vertebral  column,  the  posterior  wall  of  the  basin,  and  the  back. 
There  are  different  modifications  of  this  position,  the  two  extremes  being 
that  in  which  the  patient  rests  upon  her  knees,  the  thighs  being  at  right 
angles  to  the  pelvis,  and  upon  her  hands ;  and  that  in  which,  the  knees 
occupying  the  same  position  as  before,  the  anterior  part  of  the  trunk  is  sup- 
ported by  the  head,  or  by  the  upper  part  of  the  thorax.  In  the  first  of  these 
modifications  the  plane  of  the  trunk  is  nearly  or  quite  parallel  with  that  of 
the  examining  table,  while  in  the  other  they  make  an  angle  varying  from 
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thirty  to  forty-five  degrees.  In  the  latter  position,  commonly  known  as  the 
knee-chest  or  genu-thoracic,  the  pelvis  is  much  higher  than  the  chest,  and 
iiitra-abdominal  pressure  is  quite  absent,  so  that  it  is  impossible  to  evacuate 
the  bladder,  though  quite  full  of  urine,  with  a  catheter.  When  the  body 
rests  upon  the  knees  and  elbows,  the  position  is  known  as  the  genu-brachial. 
The  knee-chest'  position  is  often  of  value  in  facilitating  the  I'eduction  of 
posterior  displacements  of  the  womb,  in  setting  free  this  organ  in  case  it  has 
been  wedged  in  the  pelvis  by  a  tumor,  and  in  making  accessible  tumors 
situated  in  the  back  part  of  the  abdominal  cavity. 

In  the  lateral  position  the  patient  lies  upon  one  or  the  other  side^  the 
trunk  resting  upon  the  corresponding  iliac  crest  and  the  shoulder,  while  a 
single  pillow  is  placed  under  the  head;  if  at  the  same  time  the  thighs  are 
strongly  flexed,  and  the  hips  brought  to  the  edge  of  the  table  or  bed,  the 
vulva  is  brought  into  view.  This  position  is  uncomfortable,  and  hard  for 
the  patient  to  keep,  and  is  seldom  used,  except  in  abdominal  palpation  and 
percussion,  in  determining  the  mobility  of  tumors,  and  in  making,  by  the 
changing  area  of  dulness  and  resonance,  a  diagnosis  between,  for  example, 
a  cystic  tumor  and  ascites ;  the  patient  lies  alternately  upon  one  and  the 
other  side,  in  such  examination.  The  semiproiie,  latero-abdominal,  or  Sims 
position,  is  that  in  which  the  Sims  speculum  is  most  frequently  used.  The 
patient  may  lie  upon  the  right  or  upon  the  left  side — the  latter  was  preferred 
by  Sims,  because  an  assistant  could  then  hold  the  speculum  with  the  right 
hand — the  lower  arm  is  placed  behind  the  back  so  that  the  upper  shoulder 
is  inclined  to  the  table,  the  thighs  and  legs  are  each  bent  at  nearly  a  right 
angle,  the  flexion  of  the  upper  .being  a  little  more  than  that  of  the  under 
thigh  so  that  the  corresponding '  knee  rests  upon  the  table.  This  position  in 
its  effects  approximates  that  of  the  genu-pectoral,  and  thus  the  abdominal 
pressure  is  very  much  diminished,  becoming  less  than  atmospheric  pressure. 
While  this  position  is  by  many  regarded  as  superior  to  any  other  when  the 
univalve  speculum  is  used,  and  is  important  in  many  operations  upon  the 
vagina  and  the  neck  of  the  womb,  it  is  not  advisable  for  the  purpose  of  digital 
examination. 

In  all  these  different  positions — abdominal,  dorsal,  and  lateral,  and  their 
modifications — it  is  important  that  the  patient's  clothing  should  be  loose,  and 
especially  that  there  should  be  no  constriction  of  the  waist.  In  all  examina- 
tions and  operations  careful  antiseptic  precautions  must  be  used — hands  and 
instruments  must  alike  be  aseptic.  Further,  the  surgeon  must  be  upon  his 
guard  against  the  possibility  of  becoming  infected  with  syphilis  in  his 
professional  work ;  the  dire  poison  may  lurk  where  least  suspected,  and  a 
slight  abrasion,  a  recent  scratch  upon  his  finger,  for  example,  may  be  an 
avenue  for  its  entrance. 

Vaginal  Touch. — Reference  has  already  been  made  to  vaginal  touch  when 
the  subject  is  standing.  Usually,  however,  it  is  done  when  she  is  lying, 
and  the  position  most  commonly  selected  is  the  dorsal.  A  single  finger, 
generally  the  index,  is  used ;  the  reasons  for  using  only  one  finger  are  the 
facility  of  introduction — a  consideration  of  some  moment  if  the  patient  is 
a  virgin — the  greater  range  of  movement,  and  the  clearer  sensation  thus 
obtained.  As  to  whether  the  right  or  left  index  shall  be  selected,  this  will 
depend,  if  the  patient  be  in  bed,  upon  the  side  of  the  bed  which  can  be 
approached  ;  if,  as  is  frequently  the  case,  the  external  touch,  or  abdominal 
palpation,  is  to  be  used  also,  most  prefer  the  left  index  finger  for  the  internal 

'  Hegar  und  Kaltenbaoh,  Die  operative  Gynakologie,  u.  s.  w. 
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examination ;  if  the  left  side  of  the  pelvis  is  to  be  especially  examined, 
then  also  the  left  finger  is  selected,  but  if  the  right  side,  the  right  finger. 

Previous  to  the  examination  the  hands  are  thoroughly  washed  with  warm 
water  and  soap — carbolized  or  tar  soap  is  preferable — after  which  it  is  well 
to  bathe  them  in  an  antiseptic  solution,  such  as  of  corrosive  sublimate,  one 
part  to  two  thousand  ;  the  examining  finger  is  then  covered  with  carbolized 
cosmoline,  oil,  soap,  or  some  similar  substance ;  if  soap  be  used,  not  only 
should  the  finger  be  perfectly  covered,  but  some  of  the  soap  should  fill  the 
space  between  "the  nail  and  the  pulp,  so  as  to  exclude  the  lodgment  of  offen- 
sive or  injurious  discharges  from  the  genitals,  or  from  the  rectum,  should 
the  rectal  follow  the  vaginal  touch. 

The  thumb  and  index  finger  are  extended  and  stretched  apart,  while  the 
other  fingers  are  either  fiexed  upon  the  palm,  or  half  fiexed  so  that  they  are 
at  a  right  angle  to  the  index.  The  hand  is  now  passed  under  the  sheet  which 
covers  the  patient  and  her  clothing,  and  is  either,  according  to  the  practice 
of  many,  introduced  from  above  between  the  thighs  which  are  extended,  or, 
which  others  prefer,  is  carried  beneath  the  near  limb,  both  lower  limbs  being 
moderately  flexed.  The  advantages  of  the  latter  method  are  the  greater  free- 
dom of  movement,  the  less  constrained  position  of  the  hand,  and  the  relaxation 
of  the  abdominal  wall  that  is  secured  by  flexion  of  the  limbs — the  last  being 
essential  for  the  abdominal  examination  which  often  follows  or  is  associ- 
ated with  the  vaginal.  The  finger  should  be  passed  from  the  perineum  to  the 
vulvar  opening ;  before  entering  the  latter,  the  condition  of  the  external  parts 
as  to  sensibility,  swelling,  secretion,  and  temperature,  may  be  noted  ;  if  the 
hymen  be  present,  the  thighs  ought  to  be  brought  near  each  other,  and  the 
greatest  gentleness  used  so  as  to  prevent  its  rupture.  After  the  finger  has  been 
passed  a  short  distance  within  the  vagina,  the  perineum  should,  as  advised  by 
Emmet,  "be  gently  but  firmly  depressed  for  the  admission  of  air,  which  will 
open  the  passage  and  give  sufficient  space  for  examination  ;"  the  surgeon  then 
turns  "  the  palm  of  the  hand  uppermost,  so  that  the  curve  of  the  finger  will  cor- 
respond to  that  of  the  vagina."  The  condition  of  the  vagina  as  to  form,  size, 
temperature,  secretion,  and  sensibility,  and  as  to  the  presence  of  fistulse,  cica- 
trices, or  new  growths,  is  ascertained  ;  the  position  of  the  uterine  neck,  nor- 
mally in  a  line  connecting  the  ischial  spines,  is  learned,  and  also  its  size, 
form,  and  length ;  next  the  external  os  is  examined  as  to  form  and  size,  and 
also  as  to  the  condition  of  its  lips.  The  weight  and  the  mobility  of  the  ute- 
rus are  determined,  and  the  state  of  the  vaginal  cul-de-sacs  as  to  depth  and 
size.  The  elbow  being  made  to  sink  in  the  bed,  the  finger  as  far  as  possible 
examines  the  anterior,  the  posterior,  and  the  lateral  walls  of  the  womb, 
ascertaining  thus  the  sensibility,  shape,  and  consistence  of  the  organ.  Upon 
withdrawing  the  finger,  the  secretion  adhering  to  it  will  be  observed  as  to 
appearance  and  odor. 

Rectal  Touch. — If  this  be  necessary,  it  may  be  made  immediately  after 
vaginal  touch,  and  is  done  without  acquainting  the  patient  with  the  purpose. 
She  still  lies  upon  her  back,  and  the  finger,  directed  to  the  anus,  gently 
overcomes  the  i-esistance  of  the  sphincter,  and  is  directed  backward  and 
upward.  The  neck  of  the  womb  is  felt  when  the  finger  has  advanced 
about  an  inch  from  the  anal  opening  ;  passing  it  still  farther,  a  part  of  the 
posterior  wall  of  the  uterus  and  of  its  sides  may  be  felt,  as  well  as  the  utero- 
sacral  ligaments,  but  the  fundus  cannot  be  reached  unless  the  organ  be  retro- 
verted  or  retroflexed.  lu  those  rare  cases  in  which  it  may  be  considei'ed 
justifiable  or  necessary  to  pass  the  entire  hand  into  the  rectum,  as  first  prac- 
tised by  Simon,  the  patient  must  be  anaesthetized.  Two  fingers  are  first 
introduced,  and  the  anal  orifice  dilated  until  three,  then  four,  and  finally  five, 
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in  the  form  of  a  cone,  can  enter.  This  method  of  exploration  ought,  accord- 
ing to  L.  de  Sinety,  to  be  reserved  for  entirely  exceptional  cases ;  although, 
having  had  occasion  to  use  it,  he  has  been  surprised  at  the  little  injui-y  done. 
Eectal  touch  is  rarely  employed  alone. 

Vesical  Touch. — Dilatation  of  the  urethra  precedes  this  method  of 
examination  ;  the  dilatation  may  be  rapid  or  gradual.  In  rapid  dilatation 
an  anaesthetic  must  be  used ;  the  means  used  for  dilating  may  be  simply  the 
little  finger,  some  one  of  the  uterine  dilators,  such  as  EUinger's,  or  a  polypus 
forceps ;  IToeggerath  advises  a  Holt's  stricture-dilator,  foUov^ed  by  Busch's. 
In  any  case,  a  little  nick  on  each  side  of  the  meatus  facilitates  the  dilatation. 

The  means  by  which  slow^  dilatation  is  best  effected  is  a  series  of  graduated 
steel  or  hard-rubber  bougies,  the  dilatation  being  continued  from  day  to  day, 
or  at  intervals  of  two  or  three  days,  until  the  canal  admits  the  index  finger; 
dilatation  by  tents  is  to  be  rejected.  After  dilatation  and  examination  of 
the  bladder,  a  disinfectant  solution  should  be  used  to  wash  out  the  organ, 
in  order  to  guard  against  septic  inflammation ;  a  solution  of  carbolic  acid  or 
of  the  corrosive  chloride  is  suitable. 

Urethral  dilatation  is  used  for  the  discovery  of  disease  of  the  bladder,  of 
tumors,  of  foreign  bodies,  and  of  calculi,  and  in  the  diagnosis  of  uterine 
inversion  if  this  be  obscure,  "  of  absence  of  the  vesico-vaginal  wall,  if  there  be 
atresia  of  the  vagina,  and  of  the  opening  of  a  fistulous  track  into  the  bladder" 
(Hegar).  Dr.  Emmet  believes  that  the  risk  of  urinary  incontinence  from 
urethral  dilatation  is  too  great  to  be  compensated  for  by  any  advantages  of 
this  means  of  diagnosis. 

External  Touch  or  Abdominal  Palpation. — The  patient  lies  upon  her 
back,  the  upper  limbs  extended  by  the  sides  of  the  trunk,  the  lower  limbs 
more  or  less  flexed,  and  the  head  supported  by  one  pillow.  The  abdomen  is 
uncovered,  although,  according  to  Tarnier,  a  fine,  soft  chemise  does  not  pre- 
vent clear  sensations  in  palpating.  The  palmar  surfaces  of  the  hands  are  first 
applied  with  moderate  pressure  to  diff'erent  parts  of  the  abdominal  wall, 
accustoming  it  to  contact,  and  thus  preventing  muscular  resistance.  If  there 
be  marked  hypersesthesia,  care  must  be  taken  to  ascertain  whether  this  be 
nervous  in  its  origin,  or  if  it  arise  from  inflammation  ;  in  the  former  case, 
light  pressure  is  less  tolerated  than  strong ;  and  in  the  latter,  the  examination 
must  be  made  most  gently,  or  postponed  ;  very  great  nervous  sensibility,  or 
excessive  tension  of  the  abdominal  wall,  may  require  the  use  of  an  ansesthe- 
tic,  though  the  difficulty  caused  by  excessive  tension  may  in  some  cases  be 
overcome  by  having  the  patient  make  frequent  and  deep  inspirations,  when, 
immediately  after  an  expiration,  the  hand  readily  depresses  the  hitherto 
resisting  abdominal  wall.  The  condition  of  the  wall  as  to  thickness  and 
consistence  will  be  noted,  as  well  as  the  symmetry  of  the  two  sides  ;  each 
inguinal  region  is  examined  as  to  the  possible  presence  of  a  hernia,  or  of 
enlarged  lymphatic  glands.  If  a  tumor  be  discovered,  it  is  examined  as  to 
position,  sensibility,  form,  size,  consistence,  and  adherence  to  adjacent  parts, 
the  latter  being  learned  by  its  mobility,  and  "  by  insinuating  the  fingers  be- 
tween it  and  neighboring  organs"  (Hegar).  A  superficial  tumor  may  in  some 
cases  be  grasped  by  the  two  hands  or  by  one  hand,  while  a  deep-seated  tumor, 
as,  for  example,  one  situated  in  the  lumbar  region,  may  be  explored  by  a 
hand  placed  at  the  level  of  the  kidneys  and  pressing  from  behind  forwards, 
while  the  other  hand  is  placed  opposite,  upon  the  abdominal  wall,  pressing 
from  before  backwards,  the  tumor  being  thus  included  between  the  hands 
(Hegar  and  Kaltenbach). 

Ballottement  usually  results  from  a  movement  impressed  upon  a  solid 
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body  floating  in  a  liquid,  and  has  been  compared  by  Pajot  to  the  movement 
given  a  piece  of  ice  floating  in  a  glass'  of  water  by  a  quick  tap  with  the  fin- 
ger; the  movement  is  double — first,  the  receding  of  the  ice,  and  then  its 
return  so  that  it  strikes  the  finger  left  in  the  position  it  was  in  after  moving 
the  ice.  Abdominal  ballottemeni!  is  a  valuable  sign  of  pregnancy,  and  yet, 
in  a  case  mentioned  by  Pajot,  it  was  observed  in  cystic  ovarian  disease; 
Cazeaux  recommended,  in  the  diagnosis  of  early  pregnancy, .  having  the 
woman  lie  upon  her  side ;  the  hand  of  the  examiner,  placed  between  the 
side  and  the  bed,  recognizes  foetal  parts  which  may  be  readily  displaced,  and 
which  quickly  return  to  the  place  previously  occupied.  The  late  Dr.  Albert 
H.  Smith  not  only  placed  the  patient  upon  her  side,  but  also  had  the  abdo- 
minal wall  project  over  the  edge  of  the  bed,  and  indeed  be  made  somewhat 
dependent ;  one  hand  of  the  examiner  was  placed  beneath  the  projecting 
abdomen  and  supported  it,  while  the  other  made  counter-pressure  upon  the 
opposite  side;  ballotteraent  can  thus,  in  case  of  pregnancy,  be  satisfactorily 
recognized. 

A  diagnostic  mark  of  fluid  collected  in  tissues  or  in  a  cavity,  is  fluctuation, 
a  term,  however,  which  includes  two  analogous  but  different  sensations,  only 
•one  of  which  may  be  present.  Thus  in  cystic  disease  of  the  ovary  or  of  the 
broad  ligament,  if  the  tumor  be  large,  a  very  distinct  wave  may  be  felt  with 
one  hand  applied  by  its  palmar  surface  to  one  side  of  the  enlargement,  while 
a  quick  tap  is  given  the  opposite  side  with  the  fingers  of  the  other  hand  ;  and 
again,  when  the  pulp  of  the  index  finger  of  each  hand  is  placed  upon  a  tumor, 
and  then  one  finger  is  depressed  while  the  other  remains  fixed,  or  when  the 
fingers  are  alternately  depressed  and  raised,  a  sensation  of  displaced  fluid  is 
recognized.  In  either  case,  fluctuation  is  said  to  be  present.  If,  however, 
the  tumor  be  deep  seated,  or  have  vety  thick  walls,  the  recognition  of  fluctua- 
tion is  difficult;  and,  on  the  other ^hand,  solid  tumors  that  are  cedematous, 
or  that  have  undergone  fatty  degeneration,  may  give  what  is  called  false 
fluctuation. 

Combined  Examination. — (1)  Abdomino-vaginal ;  (2)  Abdomino-rectal ; 
(3)  Vesico-vaginal ;  (4)  Vesico-rectal ;  (5)  Vagino-rectal ;  and  (6)  Abdomino- 
uterine.     The  first  two  are  the  most  important. 

Abdomino-vaginal  Examination. — By  this  one  learns  "  the  position,  volume, 
and  form  of  the  uterus,  the  relations  of  this  organ  with  its  appendages,' 
especially  with  the  ovaries,  and  finally  the  character  of  tumors  seated  in  the 
pelvis."'  The  position  of  the  patient  is  that  in  which  vaginal  touch  is  usually 
practised.  In  making  the  examination  as  it  relates  to  the  uterus,  the  index 
flnger  of  one  hand  is  passed  into  the  vagina  so  as  to  touch  the  os  uteri,  while 
the  other  hand  is  placed  upon  the  abdomen,  and  the  fingers  directed  at  first 
towards  the  lumbar  vertebrae,  and  then  downward  to  the  inlet,  so  as  to  press 
upon  the  uterus.  This  organ  is  known  to  be  included  between  the  external 
hand  and  the  internal  finger,  bj'  the  fact  that  a  movement  given  the  solid  mass 
by  one  is  felt  by  the  other.  By  increasing  the  pressure  of  the  external  hand 
from  behind  forward,  the  uterus  may  be  more  or  less  anteflexed  or  anteverted; 
a  reverse  movement  may  cause  retroversion.  If  the  finger  be  placed  in  the 
anterior  cul-de-sac,  while  the  hand  presses  the  uterus  forward  and  downward, 
the  thickness  and  sensibility  of  the  organ  may  be  estimated  ;  the  same  end  is 
attained  by  placing  the  finger  in  the  posterior  cul-de-sac  while  the  organ  is 
pressed  downward  and  backward. 

Tumors  or  effusions  in  the  anterior  or  in  the  posterior  cul-de-sac,  infiltra- 
tions of  the  vesico-vaginal  wall,  or  of  the  connective  tissue  joining  the  bladder 
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and  the  neck  of  the  uterus,  and  foreign  bodies  in  the  bladder,  may  be  recog- 
nized by  abdomino- vaginal  examination.  If  the  hand  and  finger  be  placed 
upon  the  sides  of  the  uterus,  and  the  former  press  the  organs  and  tissues 
between  the  two  downward  and  forward  toward  the  latter,  tumors  may  be 
felt,  as  also  the  round  ligaments,  and,  if  the  uterus  be  anteverted  or  ante- 
flexed,  the  ovary  ;  Sir  James  Simpson  advised,  in  examining  the  latter,,  not 
only  to  antevert  the  uterus,  but  also  to  turn  it  by  the  uterine  sound  toward 
the  opposite  side,  so  as  to  stretch  the  broad  ligament  of  the  side  examined. 
In  most  cases  the  examination  of  the  ovaries  is  made  better  by  the  abdomino- 
rectal  than  by  the  abdomi no-vaginal  method.  If  a  tumor  be  discovered,  its 
form,  size,  and  consistence,  and  its  connections  with  adjacent  parts  are  to  be 
learned.  In  examining  the  right  side  of  the  pelvis  one  or  two  fingers  of  the 
right  hand  will  be  introduced  into  the  vagina,  and  one  or  two  of  the  left 
hand  for  examining  the  left  side. 

Abdomino-recial  Examination. — In  this  examination  usually  two  fingers  are 
introduced  into  the  rectum,  and  then,  the  external  hand  pressing  the  uterus 
backwards  and  downwards,  the  fundus  is  reached,  and  the  entire  outline  of 
the  organ  can  be  followed.'  The  utero-sacral  ligaments  can  be  examined,  as 
well  as  the  broad  ligaments,  external  pressure  being  used  to  bring  them 
nearer  the  fingers.  So  too,  by  means  of  this  pressure,  the  ovarian  ligament 
and  the  ovary  can  be  felt.  Enlargement  of  the  oviducts,  and  small  tumors 
of  the  ovary  or  of  the  broad  ligaments,  can  be,  as  a  rule,  more  easily  recog- 
nized by  this  than  by  abdomino-vaginal  examination.  This  method  is  im- 
portant in  cases  of  absence  or  imperfect  development  of  the  uterus,  or  absence 
of  the  ovaries,  as  well  as  in  determining  the  presence  of  pathological  swellings 
or  growths. 

Vesieo-vaginal  and  vesico-redal  touch  have  been  urged  by  IsToeggerath  for, 
among  other  purposes,  the  diagnosis  of  obscure  tumofs  of  or  near  the  uterus, 
to  complete  the  diagnosis  of  uterine  inversion,  and  for  the  diagnosis  of  con- 
genital absence  or  malformation  of  the  uterus.  Reeto-vaginal  touch  is  made 
with  the  index  finger  in  one,  and  the  thumb  in  the  other  canal;  or  the  index 
of  each  hand  may  be  used,  one  finger  being  passed  into  the  rectum  and  the 
other  into  the  vagina. 

Opportunity  for  abdomino-uterine  examination  is  rarely  offered,  but  Hegar 
and  Kaltenbach  advise  that,  if  the  neck  of  the  womb  will  admit  the  finger, 
or  if  it  have  been  dilated  for  some  other  pupose,  an  examination  should  be 
made  by  the  finger  passed  into  the  uterine  cavity,  combined  with  abdominal 
palpation.  In  posterior  displacements  of  the  womb,  if  adhesions  prevent  re- 
position, Schultze  performs  what  he  has  termed  intra-uterine  reposition,  as 
well  for  the  recognition  as  for  the  removal  of  the  obstacles ;  the  finger  of  one 
hand  is  introduced  into  the  previously  dilated  uterus,  while  those  of  the  o+her 
are  applied  to  the  abdominal  wall  relaxed  by  ansesthesia. 

Mediate  Touch,  or  Examination  with  the  Uterine  Sound  or  Probe. 

The  uterine  sound,  also  called  a  redresseur  or  hysterometer,  according  to  the  spe- 
cial use  made  of  it,  is  a  metallic  rod,  curved  and  graduated,  having  a  somewhat 
bulb-like  enlargement  at  its  uterine  end,  and  a  knob  two  inches  and  a  half  from 
this;  it  may  be  rigid  or  flexible.  The  uterine  probe  is  usuallj^  made  of 
virgin  silver  or  of  plated  flexible  copper,  though  it  may  be  of  bard  rubber  or 
of  whalebone,  is  about  the  thickness  of  the  probe  found  in  the  surgeon's 
dressing-case,  and  is  quite  flexible.  The  flexibility  of  the  latter  instrument 
facilitates  its  introduction  into  a  tortuous  cervical  canal,  or  an  irregularly  en- 
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larged  uterine  cavity ;  on  the  other  hand,  a  larger  instrument  is  less  liable  to 
be  arrested  by  catching  in  folds  of  mucous  membrane. 

The  uterine  sound  is  used  to  learn  the  permeability  of  the  cervical  canal, 
its  direction,  length,  and  size,  and  the  absence  of  abnormal  narrowing  at  any 
point,  with  the  length,  size,  and  direction  of  the  uterine  cavity;  it  also  detects 
excessive  sensibility,  or  hypersemia  of  the  lining  membrane  of  the  uterus, 
the  presence  of  local  hypertrophies  or  of  new  growths,  and  the  mobility  of 
the  orgau. 

The  sound  is  usually  introduced  without  the  speculum.  If  there  be  much 
vaginal  discharge,  especially  if  it  be  oftensive,  it  should  be  washed  away  by 
an  antiseptic  injection  before  using  the  sound,  lest  the  latter  should  convey 
some  of  it  to  the  uterine  cavity,  and  septicsemia  result,  an  accident  which 
has  thus  happened.  The  patient  occupying  the  dorsal  position,  with  her 
lower  limbs  more  or  less  flexed  upon  the  trunk,  the  index  finger  of  one  hand 
is  passed  into  the  vagina  and  placed  upon  the  posterior  lip  just  below  the 
external  os  uteri,  and  the  beak  of  the  sound,  first  dipped  in  an  antiseptic 
solution,  or  coated  with  an  antiseptic  ointment,  is  thus  guided  into  the  cervical 
canal ;  if  a  speculum  is  used,  it  is  well  to  withdraw  it  after  the  beak  of  the 
sound  has  entered  the  os  uteri.  Usually  the  concave  surface  of  the  sound  is 
above  at  the  moment  of  introduction,  but  in  some  cases  it  is  easier  to  pene- 
trate the  canal  by  having  this  concavity  below,  and,  after  passing  the  instru- 
ment three-fourths  of  an  inch,  then  giving  it  a  rotation  so  as  to  place  this 
surface  uppermost.  The  sound  is  usually  introduced  when  the  patient  is 
lying  upon  her  back,  but  it  may  also  be  used  if  she  be  upon  one  or  the  other 
side. 

The  uterine  probe  is  best  used  when  the  os  is  exposed  oy  means  of  a  Simon's 
or  Sims's  speculum  ;  after  such  exposure  a  tenaculum  is  used  to  catch  the 
cervix,  thus  steadying  the  organ  and  somewhat  straightening  the  cervical 
canal,  and  the  probe,  having  been  previously  given  such  curve  as  digital  or 
bimanual  examination  may  have  indicated,  is  then  introduced. 

Accidents  resulting  from  the  use  of  the  uterine  sound  have  not  been  infre- 
quent. Broca,  in  1854,  first  mentioned  a  death  from  this  cause,  and  since 
then  numbers  of  cases,  published  and  unpublished,  have  occurred,  in  which 
more  or  less  serious  consequences  have  followed  the  use  of  this  instrument.^ 
Many  instances  are  recorded  in  which  the  sound  has  penetrated  the  wall  of 
the  uterus,  either  by  perforating  it,  or  by  entering  a  metro-peritoneal  fistula ; 
in  rare  cases  the  sound  has  entered  one  of  the  oviducts,  but  of  course  there 
must  have  been  unnatural  patency  of  the  duct,  and,  as  remarked  by  Thor- 
burn,  this  charitable  explanation  will  rarely  suffice.  The  possible  pre- 
sence of  pregnancy,  and  the  existence  of  acute  inflammatory  afi:ections  of 
the  uterus,  are  absolute  contra-indications  to  the  use  of  either  the  sound  or 
probe. 

The  sound  is  much  less  frequently  used  than  it  formerly  was.  Hegar  and 
Kaltenbach  remark  that  most  of  the  information  sought  by  the  sound,  can 
be  equally  obtained  by  other  methods ;  Scanzoni  holds  that  the  expert  seldom 
needs  it ;  Schultze  says  that  he  who  has  acquired  a  certain  dexterity  in 
bimanual  exploration,  has  rarely  need  of  the  uterine  sound  in  order  to  know 
the  situation  of  the  uterus ;  and  Tait  thinks  that  it  is  an  unnecessary  instru- 
ment. 

Schultze  recommends  that  the  use  of  a  sound  in  the  uterus,  and  also  of  one 
in  the  bladder,  should  be  combined  with  recto-abdominal  examination  and 
with  abdominal  palpation,  in  certain  cases  in  which  tumors  fill  the  pelvis 
and  the  space  above,  and  in  which  palpation  alone  does  not  enable  the  sur- 
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geon  to  say  whether  the  tumors  which  are  at  the  side  of  the  uterus  and  dis- 
place it  belong  to  that  part  itself  or  to  neighboring  organs.  Thus  two  fingers 
of  one  hand  are  passed  very  high  in  the  rectum,  and  the  thumb  is  placed  in 
the  vagina,  while  the  other  hand  is  applied  to  the  abdominal  wall ;  one  sound 
is  introduced  into  the  womb  and  another  into  the  bladder,  one  of  them  being 
held  by  an  aid,  while  the  surgeon  explores  with  the  other,  using  each  succes- 
sively and  alternately  ;  this  quadruple  or  quintuple  examination  may  make 
an  otherwise  obscure  case  clear. 

Visual  Examination. — This  may  be  immediate  or  mediate,  that  is,  made  by 
direct  inspection,  or  through  a  speculum.  In  the  direct  examination  the 
surgeon  notes  the  general  appearance  of  the  patient,  her  form,  movements,  and 
facial  expression,  and  the  presence  or  absence  of  pigmentation  upon  the  fore- 
head and  cheeks;  the  condition  of  the  mammary  glands  as  to  size,  secretion, 
enlargement  of  the  glands  of  Montgomery,  and  formation  of  primary  and 
secondary  areolae ;  the  state  of  the  abdominal  wall,  enlargement  of  veins,  linece 
albicantes,  pigment  deposit  over  the  median  line,  irregularity  or  symmetry 
of  form,  increase  of  prominence,  sinking  or  protrusion  of  the  umbilicus,  and 
existence  of  foetal  movements.  Attention,  however,  will  be  directed  more 
especially  to  the  external  genital  organs  and  adjacent  parts.  For  this  exami- 
nation the  patient  should  occupy  the  dorsal  position,  with  the  lower  limbs 
strongly  flexed  upon  the  trunk,  and  the  thighs  separated.  The  condition  of 
the  groins  is  observed  as  to  whether  enlarged  lymphatics,  or  cicatrices,  are 
present ;  that  of  the  anus,  as  to  prolapsus,  external  hemorrhoids,  or  condylo- 
mata ;  that  of  the  perineum  and  mons  veneris  ;  that  of  the  labia,  if  oedematous, 
varicose,  or  inflamed,  or  the  seat  of  tumoi'S.  When  the  labia  are  separated  by 
two  Angers,  the  vestibule,  with  the  orifice  of  the  urethra,  which  may  be  the 
seat  of  the  so-called  sensitive  tumor  of  the  meatus,  and  the  clitoris,  will  be 
exposed,  and  so  too  the  navicular  fossa,  and  the  hymen  or  the  myrtiform 
caruncles.  Eversion  of  a  part  of  the  vagina  may  be  effected,  as  first  suggested 
by  Dr.  H.  E..  Storer,  by  two  fingers  pressing  through  the  rectum  upon  the 
recto-vaginal  wall ;  but  this  is  rarely  necessary,  and  it  is  usually  quite  painful. 

Examination  with  the  Speculum. — An  examination  of  the  deeper  part  of 
the  vagina,  and  of  the  uterine  neck,  if  in  normal  position,  can  be  made  only 
with  instruments  known  as  uterine  specula.  While  very  many  diflierent 
specula  have  been  invented,  only  three  varieties  will  be  here  mentioned,  viz., 
the  tubular  or  cylindrical,  the  bivalve,  and  the  univalve. 

The  tubular  speculum  most  frequently  used  is  known  as  Eergusson's. 
This  instrument  is  a  glass  tube,  silvered  and  covered  with  rubber  varnish. 
The  instrument  is  ugually  narrower  at  the  internal  end,  and  obliquely  cut, 
while  the  external  part  is  expanded  somewhat  like  the  mouth  of  a  trumpet — 
an  unnecessary  form,  which  renders  it  less  portable  and  more  liable  to  be 
broken ;  a  cylinder  of  uniform  diameter  is  preferable.  Besides,  the  reflection 
from  its  mirror-like  construction  sometimes  confuses — makes  "  dark  with 
excess  of  light" — and  in  this  regard  the  opaque  glass  speculum  of  Mayor  has 
a  decided  advantage.  In  addition  to  glass  tubular  specula,  there  are  others 
made  of  wood,  of  ivory,  of  hard  rubber,  of  metal,  and  recently  of  celluloid. 

The  tubular  speculum  is  very  little  used  in  this  country  for  diagnostic 
purposes,  for  it  often  conceals  more  than  it  reveals ;  it  has  the  advantage  that 
one  can  employ  it  without  an  assistant.  A  previous  digital  examination 
having  made  known  the  capacity  of  the  vagina,  an  instrument  of  suitable  size 
is  selected,  and,  after  being  warmed  and  oiled,  is  introduced  by  first  separat- 
ing the  labia  and  directing  the  instrument  in  the  vulvar  axis,  the  patient 
occupying  the  lithotomy  position.     After  the  instrument  has  entered  the 
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vagina,  its  further  course  is  guided  by  the  position  which  the  digital  ex- 
amination has  shown  to  be  occupied  by  the  mouth  of  the  womb,  and  the 
instrument  is,  if  necessary,  rotated  so  that  the  most  projecting  part  shall 
come  behind  the  cervix. 

The  bivalve  speculum  most  frequently  used  is  that  of  Cusco,  or  some 
modification  of  it.  The  blades  are  united  by  a  joint,  and  after  the  instru- 
ment is  introduced,  they  are  placed  so  that  one  is  in  relation  with  the  ante- 
rior, the  other  with  the  posterior  vaginal  wall,  and  then,  by  means  of  a 
screw  placed  externally,  they  are  separated ;  this  is  a  self-retaining  instrument. 
In  Goodell's  speculum  the  blades  are  separated  laterally  with  reference  to  the 
vagina.  Neugebauer's  is  one  of  the  most  useful  of  bivalve  specula.  It  con- 
sists of  four  blades  of  different  sizes  in  a  set,  thus  permitting  the  forma- 
tion of  three  specula ;  there  are  no  fixed  screws  or  joints  to  rust,  or  otherwise 
get  out  of  order,  and  the  instrument  may  be  much  more  readily  cleaned  than 
Cusco'b,  or  any  of  its  modifications  ;  by  uniting  with  the  accompanying 
screw  the  external  part  of  two  of  the  blades,  a  substitute  for  a  Sims's 
speculum,  which  may  answer  for  an  emergency,  is  formed;  it  is,  if  the  patient 
makes  no  straining  etibrts,  selt-retaining,  or  at  least  requires  the  examiner  to 
hold  only  the  upper  blade  in  position. 

The  Cusco  or  the  Ifeugebauer  speculum  is  generally  used  with  the  patient 
in  the  lithotomy  position.  In  using  the  latter  instrument,  the  blades  having 
been  properly  prepared,  the  larger  is  introduced  with  its  convex  surface  in 
relation  to  the  posterior  vaginal  wall,  when  the  smaller  has  its  beak  dipping 
in  between  the  sides  of  the  other  blade,  and  of  course  its  convex  surface  in 
relation  to  the  anterior  vaginal  wall.  The  lower  blade  has  its  beak  behind, 
the  upper,  above  the  vaginal  cervix ;  by  separating  the  handles  the  cervix  is 
exposed,  and  a  certain  amount  of  traction  may  also  be  made  by  this  separa- 
tion so  that  the  uterus  is  drawn  down ;  either  arm  of  this  bivalve  speculum 
can  be  readily  lengthened  or  shortened  as  the  examination  may  require. 

The  most  useful  of  uterine  specula  is  the  univalve  instrument  of  Sims,  or  the 
same  as  modified  by  Simon.  The  Sims  speculum  is  composed  of  two  blades 
differing  in  size,  united  by  a  handle,  or  shank,  the  blades  being  at  right  angles 
to  the  shank.  The  blades  are  concavo-convex ;  the  instrument  is  usually  made 
of  silver-plated  metal,  but  sometimes  of  hard  rubber.  This  speculum  may  be 
used  with  the  patient  in  the  genu-pectoral,  or  in  the  abdomino-lateral  posi- 
tion ;  the  latter  position  is  less  trying  to  her,  and  usually  the  more  convenient 
for  examination  and  operation.  It  is  advisable  to  have  two  of  these  specula, 
and  thus  four  blades  of  different  sizes.  The  surgeon  selects  a  blade  of  suitable 
size  for  the  case,  and,  after  warming  and  oiling  it,  holds  it  in  one  hand,  while 
the  other  separates  the  labia  for  its  entrance ;  the  index  finger  is  now  placed 
in  the  concavity  of  the  blade,  its  point  projecting  a  little  beyond  the  end  of 
the  latter,  and  is  used  as  a  guide  until  the  blade  reaches  the  upper  part  of 
the  posterior  portion  of  the  vagina.  After  the  introduction  of  this  blade 
the  instrument  is 'firmly  grasped  by  the  shank,  near  the  other,  and  the  peri- 
neum is  drawn  back,  for  the  instrument  acts  chiefly  as  a  perineal  retractor. 
The  anterior  vaginal  wall  may  hide  the  cervix  from  view,  and  then  an 
instrument  devised  by  Dr.  Sims,  called  a  depressor,  is  necessary  with 
which  to  push  it  away ;  this  is  made  of  plated  copper,  and  is  composed  of  a 
rod  formed  at  one  end  into  a  fenestrated  oval  or  circular,  while  a  wooden 
handle  is  attached  to  the  other.  Tenaculum  or  tenaculum-forceps  may  also 
be  necessary  for  perfect  exposure  of  the  cervix,  as  well  as  to  fix  it  for  further 
examination,  or  for  making  applications. 

The  speculum  of  Simon  is  composed  of  four  blades  of  diflferent  sizes,  with  a 
handle  to  which  any  of  the  blades  may  be  fastened  at  a  right  angle ;  the 
blades  have  about  the  same  form  as  those  of  the  Sims  speculum,  though  pre- 
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senting  some  advantages,  and  the  instrument  may  be  used  in  all  cases  to  which 
that  is  adapted,  while  it  is  less  fatiguing  to  the  person  holding  it,  because 
of  the  form  of  the  handle.  There  are  also  four  metallic  plates,  differing  in 
size,  and  a  handle  to  which  any  one  of  these  may  be  fastened,  and  by  this 
means  the  anterior  vaginal  wall  is  lifted  out  of  the  way.  The  patient  usually 
occupies  the  dorso-sacral  position  when  the  Simon  speculum  is  used ;  one 
assistant  holds  the  speculum,  drawing  the  posterior  vaginal  wall  and  peri- 
neum downward,  while  another  assistant  draws  upon  the  handle  to  which 
one  of  the  plates  has  been  fastened,  this  being  placed  upon  the  anterior 
vaginal  wall.  In  some  cases  it  is  necessary  to  use  retractors  also  for  the 
lateral  walls  of  the  vagina,  and  then  two  more  assistants  are  required,  one 
for  each  side.  Undoubtedly,  when  examinations  are  made  in  the  dorso- 
sacral  position,  Simon's  instruments  are  invaluable,  and  so  too  they  prove 
very  useful  in  operations  for  genito-urinary  fistulse. 

Mensuration. — This  is  effected  with  the  patient  lying  down,  and  an  ordi- 
nary tape-measure  may  be  used  ;  the  bowels  and  bladder  should  have  been 
'  recently  emptied.  By  mensuration  we  learn  the  rate  of  increase  of  an  abdo- 
minal growth,  as  well  as  its  size ;  and  whether  it  is  situated  in  the  upper 
or  lower  part  of  the  abdominal  cavity,  or  in  one  or  the  other  side.  The 
measurements  usually  taken  are  the  circumference  at  the  umbilicus,  the  dis- 
tance from  the  latter  to  the  ensiform  cartilage,  to  the  pubic  symphysis  and  to 
the  anterior  superior  spinous  processes  of  the  ilium  on  each  side,  and  from 
these  points  to  the  ensiform  cartilage.  In  the  differential  diagnosis  of  ascites 
and  cystic  disease  of  the  ovary,  it  is  to  be  noted  that  the  abdominal  circum- 
ference is  in  the  former  affection  greatest  at  the  umbilicus,  while  in  the  latter 
it  is  in  most  cases  greatest  at  a  somewhat  lower  point. 

Auscultation. — The  abdomen  should  be  uncovered,  and  the  patient  should 
ccupy  the  dorsal  position  when  auscultation  is  practised ;  on  many  accounts  it 
is  better  to  use  a  stethoscope  than  to  apply  the  ear  directly  to  the  abdomen. 
The  value  of  auscultation  in  determining  the  presence  of  pregnancy,  by  dis- 
tinct recognition  of  the  sounds  of  the  foetal  heart,  cannot  be  over-estimated, 
whether  the  abdominal  enlargement  is  due  solely  to  this  condition,  or  whether 
it  is  only  a  complication.  The  sound  of  next  importance  heard  in  auscultating 
the  abdomen  of  a  pregnant  woman,  is  the  uterine  souffle.  But  this  souffle 
may  be  heard  when  the  uterus  is  enlarged  from  other  causes,  though  not  in 
all  instances ;  thus  in  uterine  tumors  it  is  heard  in  half  the  cases,  furnishing 
a  probability  in  favor  of  a  tumor  being  uterine  rather  than  ovarian.  A 
similar  souflSe  has  been  heard  exceptionally  in  some  cases  of  ovarian  tumor, 
in  a  retro-uterine  tumor  (Winckel),_in  tumors  of  the  spleen  (Winckel,  Vir- 
chow,  Hirschfeld),  and  in  cancer  of  the  liver  (Leopold).  Friction  sounds 
caused  by  the  movements  of  the  roughened  peritoneal  surface  may  in  some 
cases  be  heard  ;  in  some,  as,  for  example,  where  an  ovarian  tumor  is  of  great 
size  and  where  inflammation  of  the  peritoneum  has  occurred,  crepitus  may 
be  detected  by  palpation  ;  this  may  also  result  from  the  presence  of  papillary 
excrescences.  Metallic  tinkling  has,  according  to  Schroeder,  been  heard  where 
there  has  been  a  pelvic  exudation  communicating  with  the  intestine,  and  in 
ovarian  tumors  in  which  a  formation  of  gas  has  occurred. 

In  diagnosing  between  cystic  ovarian  disease  and  ascites,  it  is  to  be  remem- 
bered that  the  aortic  sound  and  impulse  are  transmitted  by  the  former,  but 
not  by  the  latter. 

Percussion. — This  is  usually  practised  with  the  patient  in  the  dorsal  posi- 
tion, though  it  is  often  necessary  to  make  her  turn  to  one  and  then  to  the 
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other  side,  observing  the  changes  in  the  percussion  sound  in  these  varying 
postures.  Percussion  does  not  enable  the  surgeon  to  distinguish  between  a 
uterine  and  an  ovarian  tumor,  but  it  does  between  either  of  these  and  ascites. 
So  too,  it  prevents  confounding  a  tympanitic  abdomen  with  one  distended  by 
ascitic  fluid  or  by  a  new  growth ;  it  enables  the  surgeon  to  "  map  out"  the 
position  of  a  tumor,  to  determine  in  some  measure  its  relations  with  adjacent 
parts,  and  to  recognize  a  coil  of  intestine  lying  between  it  and  the  abdominal 
wall ;  it  prevents  mistaking  physometra  for  heematometra. 

Dilatation  op  the  Cervical  Canal. — This  may  be  indicated  for  the 
direct  examination  of  the  uterine  cavity  with  the  finger,  or  with  the  curette 
or  curette-forceps,  or  for  the  removal  of  an  intra-uterine  growth.  The 
means  for  dilating  are  the  different  tents,  made  of  sponge,  sea-tangle,  gentian, 
or  tupelo ;  or  a  series  of  solid  metal  or  hard-rubber  dilators,  or  metal  dilators 
composed  of  two  or  more  blades,  which  are  introduced  closed  and  then  sepa- 
rated from  each  other ;  Eliinger's,  and  its  various  imitations  and  modifi- 
cations, have  two  blades,  Sims's  has  three,  as  has  Seanzoni's,  and  quite 
recently  Molesworth  has  devised  an  ingenious  dilator  with  four  blades. 
Tupelo  tents  are  generally  preferred  to  others ;  some  fatal  results  from  those 
of  sponge  suggest  hesitancy  in  resorting  to  them,  and  great  caution  in  their 
use.  Antiseptic  precautions  must  be  used,  no  matter  what  the  dilating 
means,  but  especially  in  the  employment  of  tents. 

The  OS  uteri,  if  a  tent  is  to  be  introduced,  is  exposed  by  a  Simon  or  Sims 
speculum,  the  cervix  is  caught  by  a  tenaculum,  and  the  tent — one  of  appro- 
priate size  and  form  having  been  provided,  and  an  antiseptic  having  been  first 
put  upon  its  external  surface^ — is  carried  by  the  forceps  or  by  a  stylet  devised 
for  the  purpose,  into  the  os,  and  is  pressed  into  the  cervical  canal.  If  the  tent 
be  of  sponge,  simply  holding  it  in  place  for  a  few  minutes  will  secure  its  reten- 
tion ;  but  if  it  be  of  tupelo  or  of  sea-tangle,  a  cotton  tampon  must  be  placed 
in  the  vagina  and  pressed  against  the  os  to  prevent  its  expulsion.  A  sponge 
tent  is  completely  expanded  in  a  few  hours,  while  a  sea-tangle  tent  requires 
fifteen  or  twenty  hours.  If  the  dilatation  is  insufficient  for  exploratory  or 
operative  purposes,  the  first  tent  is  removed,  and,  after  thoroughly  cleansing 
the  surfaces  with  which  it  has  been  in  contact  with  an  antiseptic  solution,  a 
larger  one  is  put  in  its  place  ;  but  the  immediate  repetition  of  these  dilating 
means  is  if  possible  to  be  avoided. 

If  the  dilatation  is  sufficient  for  the  introduction  of  the  finger,  this  is 
done  as  follows :  The  patient  occupies  the  dorsal  position,  and  has  her  lower 
limbs  moderately  flexed ;  the  surgeon  places  one  of  his  hands  upon  her 
abdomen,  over  the  fundus  of  the  uterus,  while  the  index  finger  of  the  other 
hand  passes  into  the  vagina,  and  then  into  the  os  uteri,  and  now  the  external 
■  hand  presses  the  uterus  down  upon  the  intei-nal  finger — the  method  being 
compared  to  pressing  a  thimble  upon  the  finger — until  the  uterine  cavity  is 
entered,  when  the  desired  examination  is  made.  Dr.  Emmet  advises  wash- 
ing out  the  uterus  with  warm  water  after  the  examination,  and  the  applica- 
tion of  Churchill's  tincture  of  iodine,  which  not  only  is  an  excellent  disinfect- 
ant but  also  stimulates  uterine  contraction. 

Hegar  rejects  dilatation  both  by  tents  and  by  Eliinger's  or  similar  instru- 
ments, his  objection  to  the  latter  being  that  they  dilate  unequally,  afiecting 
only  those  parts  of  the  cervix  with  which  the  blades  are  in  contact ;  he  uses 
hard-rubber  dilators,  cylindrical  in  general  form,  and  conical  at  the  end  for 
more  ready  introduction  into  the  cervical  canal.  Before  using  them  they 
are  placed  in  a  five-per-cent.  solution  of  carbolic  acid,  and  just  previous  to 
their  introduction  they  are  dipped  in  five-per-cent.  or  ten-per-cent.  carbo- 
lized  oil.     The  first  dilator  is  replaced  by  a  larger  one  in  a  short  time,  this 
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varying  with  the  resistance  met ;  usually  only  an  hour,  often  less  than  this, 
is  required  to  effect  sufficient  dilatation  for  the  introduction  of  the  finger. 

Of  course,  dilatation  is  forbidden  by  inflammation  of  the  uterus  or  of 
-adjacent  structures.  The  patient  should  lie  in  bed  during  the  process,  and 
there  remain  for  a  day  after  it  and  the  following  examination. 

The  curette,  or  Emmet's  curette-forceps,  may  be  used  to  remove  fragments 
■of  an  intra-uterine  growth,  and  its  general  appearance,  or  a  microscopic 
examination,  will  determine  its  true  nature. 

The  Exploring  ISTebdlb. — This  may  be  used  to  ascertain  whether  a  tumor 
is  fluid  or  solid,  and,  if  the  former,  the  nature  of  the  fluid,  whether  purulent, 
sanguineous,  serous,  etc. 

The  diagnosis  of  abdominal  tumors,  uterine,  ovarian,  or  other,  by  chemical 
■or  microscopic  examination,  is  treated  of  elsewhere. 

Examination  by  the  microscope  of  vaginal  or  of  uterine  discharges  may 
be  in  some  cases  of  great  value,  as,  for  example,  in  determining  by  the  pres- 
ence or  absence  of  the  gonococcus,  the  nature  of  a  vaginal  or  uterine  inflam- 
mation. 


Ruptures  and  "Wounds  of  the  Vagina. 

Ruptures  of  the  vagina  occur  almost  exclusively  in  child-birth,  and  they 
are  then  either  spontaneous  or  traumatic  ;  the  traumatism  is  usually  done  by 
the  hand  or  by  the  obstetric  forceps,  but  it  may  happen  in  the  extraction  of 
fragments  of  the  foetal  bones. 

Spontaneous  rupture  in  the  upper  part  of  the  vagina  is  frequently  asso- 
ciated with  rupture  of  the  uterus,  involving  the  same  accidents  and  symp- 
toms, and  requiring  the  same  treatment,  while  that  of  the  lower  or  middle 
part  genei'ally  arises  from  stenosis  of  the  canal.  In  spontaneous  ruptures  of 
the  upper  portion  of  the  vagina,  the  injury  may  involve'  more  than  half  the 
vaginal  circumference,  and  in  one^  instance,  where  simple  traction  upon  the 
■cord  was  followed  by  the  extraction  of  the  uterus,  the  placenta  being  still 
within  it,  the  probability  is  that  the  uterus  was  by  spontaneous  ruptui'e  of 
the  vagina  so  nearly  separated  from  its  vaginal  attachment  that  only  a  slight 
force  was  needed  to  make  the  separation  complete. 

Fehling*  has  recorded  a  remarkable  instance  of  rupture  of  the  vagina  occurring  in  a 
woman  63  years  old.  The  subject  had  suffered  from  vaginal  prolapsus  for  several 
years,  and  this  having  been  increased  by  severe  exertion,  she  endeavored  with  her 
fingers  to  push  back  the  protruding  parts,  was  suddenly  conscious  of  something  having 
given  way  in  her  body,  and  found  intestines  protruding  from  the  vagina.  She  died  in 
eleven  hours,  and  the  autopsy  revealed  a  transverse  rent,  six  and  a  half  centimetres 
long,  in  the  posterior  vaginal  vault. 

Thirial'  has  narrated  a  case  where  two  sages-femmes,  endeavoring  to  dilate  the 
vagina  of  a  woman  in  labor,  had  torn  the  vesico-vaginal  wall  and  the  urethra  so  that 
the  entire  hand  could  be  inti-oduced  into  the  bladder. 

The  vagina  has  been  torn  in  coition,  and,  according  to  Diemerbroeck"  and 
Dugfes,*  each  of  whom  has  reported  an  example,  the  tear  may  be  followed  by 
a  fatal  hemorrhage.     Serious  rents  occurring  in  connection  with  this  act  have 

1  Collins's  Midwifery;  Trans.  O'bstet.  Soc.  Lond.,  vol.  xx. 

2  Lancet,  vol.  i.,  1869.  3  Arch.  f.  Gynakologie,  1873. 
*  Bibliothfeque  du  Medeoin-Pratloien,  Art.  Plaies  et  ruptures  du  vagin. 

s  Anatom.  lib.  i.  ^  Diet,  de  M^d.  et  de  Chirurg.  Prat. 
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been  attributed  to  manipulation'  rather  than  to  the  act  itself.  ifTevertheless,. 
in  the  light  of  recently  reported  cases,^  it  is  highly  probable  that  a  fatal  result 
may  follow  a  vaginal  tear  caused  in' coition.  Plazzoni'  and  Sir  Spencer  Wells* 
have  each  met  with  a  case  where  the  recto-vaginal  wall  was  torn  in  the  con- 
summation of  marriage.  More  or  less  serious  wounds  of  the  vagina  have 
been  caused  by  fragments  of  a  glass  syringe  or  pessary. 

Other  wounds  of  the  vagina  have  resulted  from  the  horn  of  one  of  the 
domestic  animals ;  from  sitting  down  upon,  or  falling  on,  a  foreign  body ;  or 
from  jumping  so  that  a  foreign  body,  as,  for  instance,  a  pencil,  the  handle  of 
the  cover°  of  a  privy  seat,  the  handle  of  a  pitchfork,*  brush,'  or  shovel,*  a 
splinter  of  wood,'  or  a  tobacco  stick,"  has  penetrated  the  vagina  directly,  or 
has  first  entered  the  rectum  and  then  perforated  the  recto-vaginal  wall. 

At  least  two  most  remarkable  instances  of  recovery  after  the  entrance  of 
the  handle  of  a  hay  fork  through  the  vagina  into  the  abdominal  cavity,  have 
been  recorded.  The  first  case  was  that  of  an  Irish  woman  who  jumped  from 
a  corn-rick,  and  alighted  upon  the  thick  end  of  a  hay  fork  which  entered 
two  feet.  She  recovered,  and  died  four  years  and  a  half  after  the  accident, 
meantime  having  become  pregnant  twice,  giving  birth  to  a  living  child 
from  the  first  pregnancy,  but  dying  during  labor  at  the  end  of  the  second. 
This  ease  was  reported  by  Ereer  to  the  Medical  Society  of  London,  in  1876. 
The  other  case  was  reported  by  Dr.  James,  of  Whitesboro,  JS^.  Y.,  to  the 
Boston  Gynaecological  Society,  in  1870.  A  woman,  twenty-seven  years  of 
age,  in  jumping  from  a  haj'-mow  upon  a  pile  of  hay  on  the  barn  floor,  slid 
from  the  hay,  and  the  handle  of  a  pitch-fork  entered  the  vagina,  perforating 
it  a  little  to  the  right  of  the  median  line,  between  the  neck  of  the  womb  and 
the  rectum  ;  it  passed  obliquely  into  the  abdominal  cavity  till  it  struck  the 
ninth  or  tenth  rib,  near  the  spinal  column  upon  the  left  side  .of  the  body. 
She  removed  the  fork,  and  with  great  difficulty  succeeded  in  walking  to  her 
house;  she  recovered  in  four  months. 

The  immediate  dangers  from  these  injuries  of  the  vagina  are  shock, 
hemorrhage,  and  septicaemia ;  the  remote  dangers  are  genitOTurinary  or  recto- 
vaginal fistulse,  vaginal  cicatrices  or  stenosis,  and  intra-pelvic  adhesions 
causing  permanent  displacements  of  the  uterus.  Omitting  the  special  treat- 
ment needed  in  ruptures  of  the  vagina  occurring  in  labor,  the  first  indication 
is  removal  of  the  foreign  body,  if  one  be  present,  and  thorough  cleansing  of  the 
wound  with  an  antiseptic  solution.  Shock  is  to  be  treated  as  when  it  occurs 
from  other  injuries.  Hemorrhage  is  usually  controlled  by  the  tampon,  either 
with  or  without  the  application  of  cold  or  astringents ;  but  immediate  closure 
of  the  wound  by  means  of  the  continuous  catgut  suture,  would,  unless  abdo- 
minal drainage  were  necessary,  be  more  efficient,  and  would  secure  earlier 
healing. 

Wounds  of  the  Pregnant  Uterus. 

Wounds  of  the  pregnant  uterus  may  be  conveniently  divided  into  vaginal 
and  abdominal.  Vaginal  wounds  occur  most  frequently  in  criminal  abortion ;. 
a  pointed  instrument,  for  example,  is  used  to  puncture  the  membranes,  and, 

'  Billroth's  Handbuoh  der  Frauenkrankheiten  ;  Real-Enoyklopadie  der  gesammten  Heilkunde. 
8  Centralblatt  f.  Gynakol.,  Februar,  1885  ;  Indian  Medical  Gazette,  1872. 
'  De  Part.  Geiierat.,  lib.  ii. 

4  Med.  Times  and  .Gazette,  1860.  ^  Lancet,  1855. 

6  American  Journal  of  the  Medical  Sciences,  1853  ;  Journal  of  the  Gynsecologioal  Society  of 
Boston,  1870 ;  Schmidt's  Jahrbiicher,  1869  ;  Lancet,  1876. 
t  Transactions  of  New  York  Medical  Society;  1864. 

6  Centralblatt  f.  Chirurgie,  1875.  '  Chicago  Medical  Examiner,  1873, 

">  American  Journal  of  the  Medical  Sciences,  1853. 
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;s;uided,  it  may  be,  by  a  brutal,  trembling,  or  ignorant  band,  it  wounds  the 
uterus  as  well  as,  or  instead  of,  the  ovum.  Such  injuries  are  of  the  neck 
more  frequently  than  of  the  body  of  the  uterus ;  in  some  cases  the  foetus  has 
been  wounded  by  the  instrument,  while  in  others  this  has  penetrated  the 
uterine  wall,  and  has  entered  adjacent  tissues  or  organs.  The  intestines* 
have  been  thus  injured,  and  Tardieu^  mentions  an  instance  in  which  the 
internal  iliac  artery  was  oi^ened,  the  consequence  being  a  rapidly  fatal  hemor- 
rhage. Even  if  the  instrument  used  be  blunt,  as  a  uterine  sound,  the  force 
employed,  or  the  condition  of  the  uterine  wall,  may  be  such  that  the  latter  is 
perforated.  In  a  case^  reported  to  the  Medical  Society  of  Lyons,  a  woman 
used  a  female  catheter,  introducing  it  into  the  womb  for  the  purpose  of  caus- 
ing abortion ;  she  succeeded,  but  the  catheter  remained,  and  four  months 
-afterward  a  swelling  was  observed  at  the  umbilicus,  caused  by  the  point  of 
the  instrument ;  an  unsuccessful  attempt  was  made  to  remove  this  through 
the  uterus,  after  incising  the  cervix,  and  then  the  abdomen  was  opened. 

In  most  cases,  vaginal  wounds  of  the  pregnant  uterus  are  made  known  by 
^  post-mortem  examination.  If  discovered  while  the  subject  is  living,  the 
treatment  is,  i&rst,  to  remove  the  instrument  with  which,  the  wound  has  been 
inflicted,  if  it  be  still  present,  and,  second,  to  subdue  the  inflammation 
which  follows  the  injury. 

Abdominal  loounds  of  the  pregnant  uterus  have  been  caused  by  falls  upon 
stakes,  or  other  piointed  objects,  by  injuries  from  firearms,  from  knives  or 
trocars,  either  before  or  after  incision  of  the  abdominal  wall,  or  from  the 
horns  of  bulls,  steers,  or  cows. 

Reichard*  has  reported  the  case  of  an  inn-keeper's  wife  who,  near  the  end  of  her 
pregnancy,  was  sliot  by  a  drunken  man ;  the  weapon  used  was  a  pistol  loaded  with  shot ; 
labor  occurred  the  next  day,  and  the  child,  which  was  living,  had  upon  the  right  clavicle 
A  wound  from  which  a  grain  of  shot  with  a  fragment  of  the  mother's  chemise  was  ex- 
tracted ;  the  woman  recovered.  Staples^  records  the  case  of  a  woman  twenty-eight 
years  old,  and  also  near  the  end  of  pregnancy,  whose  uterus  was  wounded  by  a  pistol- 
ball  ;  labor  came  on  in  forty  hours,  and  she  was  delivered  of  a  dead  child  in  whose 
abdomen  the  ball  was  found ;  she  recovered.  Hays"  records  the  case  of  a  colored  girl, 
eighteen  years  old  and  six  months  pregnant,  who  was  accidentally  shot  by  a  pistol,  the 
ball  passing  through  the  abdominal  wall  and  wounding  both  uterus  and  foetus  ;  mis- 
carriage took  place  the  next  day  ;  the  girl  recovered.  In  a  case  reported  by  Finnell,' 
where  a  pregnant  woman  was  stabbed  in  the  abdomen  and  the  foetus  had  an  incised 
wound  of  the  thigh,  labor  did  not  occur  Until  a  week  after  the  injury. 

Some  cases^  have  occurred  in  which  the  wound  of  the  abdominal  wall  and 
Titerus  made  by  the  horn  of  an  animal,  has  been  so  large  that  the  foetus  has 
at  once  escaped  through  it,  and  yet  recovery  has  occurred.  Duparcque  held' 
that  the  more  extensive  was  the  wound,  the  more  were  the  tissues  relieved  of 
engorgement,  and  the  less  intense  was  the  traumatic  fever. 

^he  pregnant  uterus  has  been  punctured  for  supposed  ascites  and  for  cystic 
■collections  of  fluid.  Illustrations'"  of  this  error  have  been  published  by 
Blundell,  Tavignot,  Duncan,"  and  Stickney.^^     In  the  case  reported  by  Tavig- 

'  Virginia  Medical  and  Surgical  Journal,  p.  257.     1858. 

'  Etude  Medico-legale  sur  I'Avortement.  "  British  Medical  Journal,  1871. 

*  Bibhotheqne  du  Medecin-Praticien.  ^  Medical  Record,  1876. 

5  New  Orleans  Medical  and  Surgical  Journal,  1879. 

'  See  paper  by  Dr.  C.  C   Lee  (Transactions  of  American  Gynasoological  Society,  vol.  viii.). 

"  An  example  is  given  by  Deneux  (Essai  sur  les  Ruptures  de  la  Matrice). 

°  Maladies  de  la  Matrice,  tome  il.  '"  Gallez,  Historic  des  Kystes  de  I'Ovaire. 

"  Mechanism  of  Natural  and  Morbid  Parturition. 

'"  Boston  Medical  and  Surgical  Journal,  1876.  In  the  case  which  Dr.  Stickney  has  reported, 
-the  uterus  had  been  tapped  twice  by  another  physician,  a  quart  having  been  drawn  off  at  one 
time  and  a  pint  at  another  ;  a  third  tapping  was  prevented  by  the  woman  falling  in  labor  at  the 
time  set  for  the  operation. 
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not  the  woman  was  eight  months  pregnant,  labor  quickly  occurred,  and  the 
mother  died  in  three  days.  In  that  given  by  Duncan,  in  which  a  medical  friend, 
thinking  that  the  patient  had  ovarian  dropsy,  performed  paracentesis  and  drew 
off  a  large  quantity  of  liquor  amnii,  desisting  only  when  he  recognized  the 
movements  of  the  foetus  striking  against  the  canula,  the  pregnancy  lasted 
about  a  month  after  the  operation,  and  neither  mother  nor  child  was- 
injured.  Examples  of  punctured  and  of  incised  wounds  of  the  pregnant 
uterus  inflicted  after  the  abdomen  has  been  opened,  the  uterus  being  mis- 
taken for  an  ovarian  cyst,  are  not  rare. 

Incised  or  lacerated  wounds  of  the  pregnant  uterus  are  best  treated  by  a 
completion  of  the  Osesarean  operation  which  the  injury  has  already  begun  ^ 
in  some  eases,  where  the  uterus  has  been  torn  to  a  great  extent,  and  where  the 
wound  is  irregular  and  haemostasis  diiScult,  the  removal  of  the  organ  would 
furnish  a  better  chance  of  recovery.  In  punctured  wounds  of  the  uterus,  as- 
from  a  trocar,  the  rule  of  practice  varies  according  as  the  uterus  has  been 
immediately  penetrated,  or  mediately,  that  is,  through  the  abdominal  wall. 
In  the  latter  case,  the  foetus  should  not  be  interfered  with.  In  the  former,. 
Dr.  Lee^  holds  that,  jf  the  ovum  be  uninjured — and  he  gives  the  same  advice 
even  in  case  of  an  incised  wound— the  wound  should  be  carefully  closed  with 
carbolized  sutures,  but  that  if  the  ovum  be  injured  the  Csesarean  operation 
should  be  done.  While  thus  far  statistics  sustain  the  propriety  of  the  latter 
course,  these  are  not  yet  sufficiently  numerous  to  make  it  an  absolute  rule ;  the- 
practice  advised  in  the  former  condition  will  be  readily  accepted  by  most 
surgeons,  though  some.  Dr.  By  ford'  for  example,  maintain  that  the  Csesa- 
rean operation  is  indicated  if  the  pregnancy  be  advanced. 


Lacerations  op  the  Cervix  Uteri  ;  Tracheloplasty. 

The  vaginal  portion  of  the  neck  of  the  womb  is,  in  the  virgin,  cone-shaped,, 
its  lower  portion  presenting  a  round,  thick,  broad  rim,  or  cushion,  with  a 
slight  depression  in  the  centre,  the  external  mouth  of  the  womb.  There  is- 
no  division  in  the  circle  surrounding  the  os,  no  separation  into  anterior  and 
posterior  lips;  this  distinction  is  not  established  nntil  childbirth  occurs. 
The  expulsion  of  the  child  from  the  womb  causes  more  or  less  tearing  of  the- 
os,  the  most  common  and  marked  of  these  tears  being  bilateral,  and  that 
upon  the  left  side  being  usually  the  deeper ;  the  hitherto  uniform  rim  of  the 
entrance  to  the  uterine  canal  is  now  separated  into  two  lips,  one  anterior  .and 
the  other  posterior,  often  unequal  in  size.  In  altogether  exceptional  cases  a- 
woman  may  give  birth  to  a  child  without  the  slightest  injury  to  the  vaginal 
cervix,  as  far  as  careful  subsequent  examination  can  show,  the  cervix  in  all 
respects  retaining  its  virginal  character.  These  cases  are,  however,  too  few 
to  invalidate  the  general  law  which  has  been  enunciated.  It  is  through 
traumatism  that  some-  of  the  most  important  functions  of  woman's  sexual 
life  are  accomplished ;  and  in  childbirth  there  is  more  or  less  physiological 
traumatism  involving  the  neck  of  the  womb.  The  ovary  has  its  surface- 
made  irregular  by  the  riiDening  and  rupture  of  hundreds  of  ovisacs  during 
menstrual  life,  and  is  marked  by  innumerable  cicatrices;  in  like  manner,  the 
higher  function  of  childbirth  causes  important  changes  in  the  mouth  of  the 
womb  ;  this  is  so  torn  and  fissured  by  successive  labors  that  it  presents  an 
irregular  surface — elevations,  depressions,  and  cicatrices  marking  the  more 
or  less  complete  healing  of  childbirth  lesions ;  in  women  who  have  borne 
many  children  the  cervix  may  be  reduced  to  a  small,  button-like  projection  iu' 

'  Transactions  of  the  American  Gynaecological  Society,  vol.  vili. 
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the  vaginal  vault,  atrophy  being  apparently  in  such  cases  nature's  method  of 
remedying  the  eflects  of  the  injuries. 

In  the  great  majority  of  cases  nature  is  quite  competent  to  repair  all  physio- 
logical injuries  received  by  the  cervix  in  parturition,  if  the  opportunity  be 
given  her.  But  this  opportunity  may  fail ;  there  may  be  neglect  or  ignor- 
ance in  the  management  of  the  puerperal  state  ;  especially  may  there  be  want 
of  proper  and  prolonged  rest  during  the  earlier  weeks,  and  consequent  imper- 
fection of  the  process  of  repair.  Again,  all  labors  are  not  physiological. 
There  may  be,  on  account  of  increased  size  of  the  foetal  head,  disproportion 
between  this  and  the  circle  of  the  os  uteri  through  which  it  must  pass  ;  labor 
may  be  too  rapid,  or  the  tissues  of  the  cervix  may  fail  in  ready  dilatability ; 
by  the  application  of  forceps  before  the  os  is  fully  dilated,  or  by  the  indis- 
creet, not  to  say  criminal,  administration  of  ergot,  the  foetal  head  may  be 
dragged  or  driven  through  the  os,  bruising  as  well  as  tearing  the  tissues  sur- 
rounding it ;  and  like  injury  may  be  inflicted  in  podalic  version  where  prompt 
delivery  is  necessary  in  the  interest  of  mother  or  child.  Ifor  is  the  puerperal 
state  in  all  cases  physiological.  The  necessary  traumatisms  of  labor  present 
avenues  for  the  entrance  of  septic  poison,  and  the  consequent  lymphangeitis, 
or  phlebitis,  requires  a  diversion  of  the  forces  of  nature,  it  may  be,  from  the 
repair  of  local  injuries  to  the  saving  of  life. 

Laying  aside,  however,  questions  of  the  etiology  of  these  normal  lesions,  as 
well  as  any  explanation  of  nature's  failure  in  certain  cases  to  heal  them,  these 
unrepaired  injuries  are  not  innocent,  but  in  many  cases  bring  a  train  of  more 
or  less  serious  disorders,  such  as  chronic  parenchymatous  metritis — too  often 
regarded  as  sub-involution — parametritis  and  perimetritis,  obstinate  leucor- 
rhoea,  menstrual  disorder — especially  in  the  form  of  increased  flow — ectropion 
of  the  mucous  membrane  of  the  cervical  canal,  hyjsertrophic  elongation  of  the 
cervix,  posterior  displacements  or  prolapsus  of  the  uterus,  and  reflex  neu- 
roses. It  was  reserved  for  Emmet  to  show  how  art  can  accomplish  in  such 
cases  that  which  nature  has  failed  to  do,  and  his  operation  of  tracheloplasty 
constitutes  one  of  the  most  valuable  of  his  many  original  and  imjDortant  con- 
tributions to  practical  gynaecology. 

Dr.  Emmet  says  that  in  the  autumn  of  1862  he  accidentally  discovered  the 
importance  of  laceration  of  the  cervix,  and  he  at  once  instituted  a  surgical 
procedure  for  its  relief;  his  method  remains  to-day  essentially  the  same  as 
that  originally  employed.  In  1869,  the  operation  was  first  described  by  him 
in  a  paper  read  before  the  New  York  County  Medical  Society,  and  published 
in  the  American  Journal  of  Obstetrics.  Since  that  time,  in  addition  to  other 
papers  by  Dr.  Emmet,  periodical  medical  literature,  especially  in  this  country, 
has  contained  numerous  contributions  upon  the  subject.  The  general  accept- 
ance of  this  procedure  by  the  profession  is  probably  only  a  question  of  time,  but 
it  is  important  that  the  operation  shall  be  restricted  to  cases  which  actually 
require  it.  There  can  be  no  question  that  some  surgeons,^  in  their  blind 
enthusiasm,  have  forgotten  the  necessary  and  essential  traumatisms  of  labor 
by  which  the  nulliparous  is  changed  into  the  parous  os,  and  have  with  most 
unnecessary  assiduity  sought  to  obliterate  these  changes  by  tracheloplasty, 
when  neither  local  nor  general  symptoms  have  required  any  operation.  Con- 

'  A  lady  who  had  been  condemned  to  tracheloplasty,  assured  that  she  would  never  be  well 
until  the  operation  should  be  done,  was  carefully  examined  by  the  late  Dr.  Albert  H.  Smith  and 
by  myself ;  neither  of  us  could  discover  the  slightest  indication,  or  even  escnse,  for  an  operation. 
She  was  quite  well  in  three  weeks,  and  has  remained  so  for  two  years.  In  another  instance  the 
mother  of  six  or  seven  children  consulted  an  enthusiastic  operator,  who  assured  her  that  the 
condition  of  her  cervix  was  the  canse  of  her  supposed  acquired  sterility  ;  she  was  at  that  moment 
six  weeks  pregnant,  and  was  afterward  delivered  at  full  term.  Many  similar  instances  might 
be  quoted. 
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ceding  the  general  truth  that  the  author  of  an  important  operation  is  uncon- 
sciously inclined  to  exaggerate  its  value,*  either  seeing  only  the  facts  which 
sustain  it,  or  possibly  misinterpreting  others,  we  may  in  the  main  accept  the 
indications  for  the  operation  given  by  Emmet ;  especially  since  he  is  much 
more  conservative  than  many  who  are  ostensibly  his  followers,  but  who  very 
much  exceed  the  limits  within  which  he  would  restrain  the  operation.  "The 
operation  has  been  performed  too  often  when  no  necessity  for  doing  it  existed. 
It  has  been  done  quite  as  often  without  the  proper  preparatory  treatment, 
even  while  more  or  leas  cellulitis  remained,  and  still  oftener  with  no  clearly 
defined  purpose"  (Emmet). 

Avoidanceof  these  very  common  mistakes  is  important,  and  attention  should, 
therefore,  be  directed  to  the  diagnosis  of  tears  or  lacerations  of  the  cervix,  to 
the  indications  for  tracheloplasty,  and  to  the  treatment  necessary  before  an 
operation. 

Diagnosis. — This  is  made  by  touch  and  by  sight.  By  the  former  we  recog- 
nize the  position  of  the  tear,  to  some  degree  its  extent,  and  especially  whether 
it  causes  increased  sensibility.  In  the  visual  examination  a  cylindrical  specu- 
lum should  be  rejected,  and  while  some  one  of  the  many  bivalve  instru- 
ments may  be  used,  the  best  of  all  is  that  of  Sims ;  the  patient  occupies  the 
usual  position  for  examination  with  the  last-named  speculum,  and  after  its 
introduction  the  anterior  vaginal  wall  is  pushed  away  by  the  depressor  and 
the  cervix  exposed.  The  conditions  represented  by  Fig.  1381  may  be  pre- 
sented ;  or,  instead  of  a  bilateral  tear,  the  laceration  may  be  on  only  one  side, 
or  it  may  be  stellate.  It  is  well,  in  continuing  the  visual  examination,  to 
seize  each  uterine  lip  with  a  tenaculum  and  draw  both  together,  thus  prov- 
ing that  the  angry-looking  red  surfaces  which  are  presented,  and  which  were 
regarded  before  Emmet's  important  discovery  as  the  result  of  ulceration,  are 
really  caused  by  ectropion  of  the  cervical  mucous  membrane;  they  disappear 
more  or  less  completely  when  the  lips  are  approximated.  A  uterine  sound 
may  also  be  used  during  this  visual  examination  to  ascertain  the  sensibility 
of  the  tear,  especially  at  its  highest  part  or  angle,  for  in  some  cases,  though 
the  tear  may  be  covered  with  healthy  mucous  membrane,  there  may  be 
cicatricial  tissue  causing  pressure  upon  exquisitely  sensitive  nerve-filaments  at 
that  angle,  and  this  may  be  the  origin  of  various  reflex  nervous  disturbances; 
an  operation  in  these  cases  is  imperatively  required  for  the  liberation  of  the 
compressed  nerves.  Emmet  describes  also  a  laceration  from  within  outward — 
where  the  injury  does  not  extend  through  the  thickness  of  the  cervix — diffi- 
cult of  demonstration,  although  all  the  bad  effects  of  the  lesion  are  present. 
"Through  the  patulous  os  and  canal  the  mucous  membrane  is  seen  prolapsed, 
and  its  appearance  is  like  that  presented  after  dilating  with  a  sponge-tent, 
and  where  a  partial  contraction  of  the  canal  above  has  taken  place,  but  has 
not  yet  extended  to  the  external  os.  The  cervix  is  frequently  but  little  en- 
lai'ged  in  diameter,  but  its  walls  are  seen  to  be  thinner  than  natural.  The 
cervical  discharge  is  most  profuse  and  tenacious.  The  menstrual  flow  re- 
mains too  free,  and  is  often  irregular,  and  the  uterus  is  larger  than  normal" 
(Emmet). 

Indications  for  Tracheloplasty. — It  must  be  remembered  that,  even  if  one 
or  more  lacerations  be  discovered,  tracheloplasty  is  not  necessarily  indicated. 

1  Emmet  (Principles  and  Practice  of  Gtynsecology,  third  edition,  p.  447)  makes  the  implied 
statement  that  a  woman  with  bilateral  laceration  is  sterile.  This  is  an  error  :  I  have  attended 
a  patient  in  her  second  labor  who  had  sustained  such  a  laceration  in  her  first.  Again,  it  is  an  error 
to  assert  that  nearly  all,  if  not  all.  Cases  of  epithelioma  of  the  cervix  have  their  exciting  cause 
or  origin  in  a  laceration. 
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*' Truly  there  are  a  great  number  of  lacerations  of  the  cervix,  small  and  great, 
miilateral  or  bilateral,  which  do  not  cause  any  symptom,  and  which  are 
■cured  or  persist  after  cicatrization  without  producing  any  serious  derange- 
ment of  health"  (Schwartz).  "It  should  be  clearly  understood  that  old 
lacerations  of  great  depth,  and  in  all  directions,  may  exist  without  a  single 
morbid  symptom,  and  without  involving  any  necessity  for  surgical  inter- 
ference" (Thorburn).  By  Emmet's  carefully  prepared  and  extended  statistics 
it  was  found  that  more  than  32  per  cent,  of  fruitful  women  had  laceration 
of  the  cervix.  Dr.  Munde  makes  the  proportion  less,  only  25  per  cent.,  and 
with  a  wise  conservatism  adds,  "I  esteem  but  a  comparatively  small  propor- 
tion of  all  the  cases  of  sufficient  pathological  importance  to  merit  recognition 
as  factors  in  the  production  of  uterine  disease."  "The  simple  existence  of  a 
fissure  in  the  cervix  does  not  justify  an  operation  for  its  closure,  nor  should 
the  operation  ever  be  resorted  to  except  for  the  relief  of  symptoms  which 
remain  after  the  accepted  treatment  has  been  employed  without  apparent 
benefit"  (Emmet). 

Dr.  Emmet,  however,  holds  that  when  reflex  symptoms  exist,  with  en- 
largement of  the  uterus  after  all  cellulitis  has  disappeared,  and  when  the 
woman  suffers  from  neuralgia  or  persistent  anfemia,  an  operation  is  necessary, 
notwithstanding  that  the  parts  may  have  healed  completely ;  and  he  believes 
that  the  thorough  removal  of  the  cicatricial  tissue  from  the  angles  of  the  tear 
is  absolutely  necessary  for  success.  Thorburn  has  wisely  said  that  in  order 
to  justify  an  operation,  the  neuralgia  referred  to  by  Emmet,  or  nervous  phe- 
nomena of  severe  character,  should  "  be  traced  by  exclusion  to  nothing  else 
than  uterine  origin,  and  to  the  possible  involvement  of  uterine  nerves  in  the 
eicatricial  tissue  of  the  cervix.  In  this  case,  and  in  this  alone,  are  we  war- 
ranted in  opei'ating  on  a  laceration  covered  with  healthy  tissue,  and  unaccom- 
panied by  great  hypertrophic  distortion  of  the  cervix." 

Preparatory  Treatment. — Copious  hot-water  vaginal  injections  are  used 
once  or  twice  a  day,  until  tenderness  in  the  vicinity  of  the  uterus,  as  shown  by 
vaginal  touch,  is  removed.  The  uterus  should  be  lifted  from  the  floor  of  the 
pelvis  by  a  suitable  pessary.  Churchill's  tincture  of  iodine  is  applied  to  the 
cervix  twice  a  week,  and,  if  the  surfaces  of  the  exposed  cervical  mucous 
membrane  have  become  covered  with  granulations  which  bleed  readily,  an 
application  may  be  made  weekly  of  subsulphate  of  iron  or  Monsel's  salt.  Cystic 
degeneration  of  the  mucous  follicles  is  relieved  by  puncturing  the  cysts  with 
a  small  lance-shaped  knife,  and  then  freely  applying  iodine. 

Operation. — It  is  usual  to  have  the  patient  ansesthetized,  though  the  ope- 
ration is  not,  as  a  rule,  very  painful ;  she  is  placed  in  the  dorsal  position  with 
her  hips  brought  so  as  to  project  somewhat  over  the  end  of  the  table  ;  some 
operators  prefer  the  lateral  position.  After  an  antiseptic  injection  into  the 
vagina,  the  perineum  is  retracted  by  a  Sims's  or  a  Simon's  speculum,  the 
cervix  is  exposed,  and  the  anterior  lip  is  seized  with  tenaculum  forceps ;  the 
cervix  is  now  drawn  gently  toward  or  to  the  vulva.  IText  a  straight  needle 
threaded  with  strong  silk  is  passed'  through  the  median  line  of  the  anterior 
lip,  near  its  margin,  and  then  similarly  through  the  posterior  lij) ;  the  silk  is 
caught  with  a  tenaculum  where  it  crosses  from  the  anterior  to  the  posterior 
lip  (Pig.  1379),  and  is  drawn  down  and  cut ;  the  two  ends  of  the  thread 
passing  through  each  lip  are  then  tied  together,  and  thus  is  secured  perfect 
control,  not  only  of  the  cervix,  but  also  of  each  flap,  and  ready  exposure  of 

•  This  is  the  method  of  Dr.  Reeves  Jackson,  of  Chicago,  and  oertaiuly  it  is  much  more  con- 
venient than  the  use  of  a  double  tenaculum  with  diverging  branches,  or  of  two  tenacula. 
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the  surfaces  to  be  denuded.  The  denudation  may  be_  effected  with  knite- 
or  scissors,  most  operators  preferring  the  latter  asenabling  the  operation  to 
be  done  with  greater  rapidity  and  with  less  hemorrhage ;  it  should  be  sym- 
metrical as  to  each  lip,  and  it  should  leave  in  the  median  line  of  each  an 


Fig.  1379. 


Introduction  of  ligature  to  secure  lips  of  cervix  by  Jackson's  method. 

undenuded  surface  somewhat  resembling  an  elongated  triangle  in  shape,  the 
base  being  below ;  the  two  surfaces,  when  the  lips  are  united,  form  the  re- 
stored cervical  canal.  "The  shape  and  size  of  the  flaps  detei'mine  the 
amount  of  tissue  to  be  removed.  Sometimes,  when  the  lips  are  not  much- 
thickened  and  present  a  flat  surface,  it  is  necessary  to  take  off  a  thin  layer; 
but  when  they  are  hypertrophied  and  have  a  rounded,  bulging  surface,  the 
entire  convexity  should  be  cut  away"  (Jackson).*  In  some  cases,  where  the 
tissues  are  dense  at  the  angles  of  the  rent,  a  knife  will  be  necessary  for  denu- 
dation.    Skene^  uses  hawk-bill  scissors  (Fig.  1380),  by  which  he  finds  that 

Fig.  1380.    ' 


Skene's  hawk-bill  scissors. 


denudation  at  the  angles,  as  well  as  elsewhere,  can  be  accomplished  accurately 
and  with  facility. 

The  sutures,  varying  of  course  in  number  with  the  depth  of  the  tear,, 
usually  from  two  to  four  on  each  side,  are  generally  of  silver  wire.  Skene, 
however,  prefers  braided  silk  (No.  7),  "prepared  by  being  immersed  for  seve- 
ral hours  in  melted  beeswax  mixed  with  five  per  ceqt.  each  of  carbolic  acid 
and  salicylic  acid.  When  thoroughly  saturated,  the  silk,  is  passed  through 
a  hole  in  a  piece  of  cardboard,  or  the  eye  of  a  needle,  to  remove  the  excess  of 
wax." 


'  American  Practitioner,  1880. 


2  Holmes's  System  of  Surgery.     American  edition. 
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A  sharp-pointed,  triangular  needle,  or  one  which  is  lance-pointed  or  bayo- 
net-pointed, and  about  three-fourths  of  an  inch  long,  may  be  used  for  intro- 
ducing the  sutures ;  the  first  suture  introduced  is  that  at  the  angle  of  the- 
tear,  and,  if  the  tear  involve  both  sides,  the  sutures  should  be  applied  alter- 


Fig.  1381. 


3        ■^ 

Ti-acheloplasty.     (After  Emmet.) 


nately  to  either.     The  needle  is  entered  externally  about  one-fourth  of  ait 
inch  from  the  margin  of  the  freshened  surface,  and,  after  penetrating  one  lip. 


Fig.  1382. 


Fig.  1383. 


Fig.  1384. 


Tracheloplasty.     (After  Thorburn.) 


is  made  to  enter  the  other  from  -within,  and  then  to  come  out  upon  its  exter- 
nal surface.     Fig.  1381,  borrowed  from  Emmet,  shows  the  denuded  surfaces. 
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and  the  sutures  introduced  upon  cue  side,  in  a  bilateral  tear.  The  first  three 
sutures  are  numbered  according  to  the  order  of  their  introduction ;  the  fourth, 
it  will  be  seen,  enters  at  A,  and  passes  out  at  that  which  is  to  be  one  of  the 
■walls  of  the  cervical  canal  at  a ;  enters  again  at  h  of  the  other  lip,  and  passes 
"to  its  external  surface  at  b. 

If  silver  wire  is  to  be  used  for  the  sutures,  each  is  bent  and  hooked  upon  the 
silk  loop  which  is  carried  by  the  needle,  and  is  thus  placed  in  position.  Each 
suture  is  fastened  by  twisting  its  ends;  it  is  then  bent  over  so  as  to  lie  close 
to  the  cervix,  and  is  cut  oft'  at  half  an  inch  in  length;  some  prefer  compressed 
•shot  for  fastening  the  sutures,  and  these  may  also  be  used  if  the  stitches  are 
■of  silkworm-gut.  Figs.  1382,  1383,  and  1384,  copied  with  some  modifica- 
tions from  Thorburn,  show  various  steps  in  the  operation  of  tracheloplasty. 

After-treatment. — Skene  applies  around  and  below  the  cervix  a  tampon 
of  marine  lint,  which  is  removed  in  forty-eight  hours,  when,  if  there  is  any 
suppuration,  a  fresh  one  is  introduced.  Jackson  places  in  the  vagina  a  cot- 
ton tampon  saturated  with  glycerine,  has  it  removed  in  twenty-four  hours, 
:and  has  the  vagina  syringed  once  or  twice  daily  with  warm  water  slightly  car- 
bolized.  Emmet  directs  a  vaginal  injection  of  warm  water  once  a  day ,  or  night 
and  morning,  if  there  should  be  much  discharge.  The  patient  remains  in 
bed  for  two  weeks ;  the  diet  is  not  especially  restricted ;  the  bladder  is  emp- 
tied by  the  catheter,  or  spontaneously  in  the  bed-pan,  and  the  bowels  may 
l)e  moved  every  other  day,  but  the  evacuation  must  be  without  the  patient 
sitting  up;  the  stitches  are  removed  in  eight  or  ten  days,  but  the  patient 
keeps  her  bed  for  a  few  days  longer. 

Accidents  during  and  after  the  Operation. — Hemorrhage  during  the  ope- 
Tation  generally  arises  from  a  wound  of  the  circular  artery,  or  of  one  of  its 
"branches;  if  it  does  not  jneld  to  applications  of  hot  water,  it  is  arrested  "by 
passing  the  first  suture  through  the  vaginal  tissue,  a  short  distance  below 
the  angle  of  the  laceration"  (Emmet).  Secondary  hemorrhage  may  occur 
within  a  few  days  after  the  operation,  and  in  some  cases  is  very  serious.  Hot- 
water  injections  should  be  used,  and,  if  these  do  not  arrest  the  flow,  the  cer- 
vix should  be  exposed,  and  a  suture  applied  on  the  side  of  the  neck  from  which 
the  blood  comes ;  or  finally  the  tampon  may  be  required.  Sloughing  of  a  part 
of  the  cervix  may  occur  from  one  or  more  sutures  being  drawn  too  tight ;  this 
of  course  is  an  accident  which  may  be  prevented  by  proper  care  during  the 
application  of  the  stitches.  Pelvic  inflammation — parametritis  or  perimetritis 
— may  follow  the  operation,  and  in  some  cases  may  result  fatally.  The  statis- 
tics of  Wells'  show  one  death  in  about  two  hundred  and  fifty  operations. 
This  mortality  is  probably  understated,  for  the  operation  is  being  done  by 
hundreds  of  surgeons  in  this  country,  and  fatal  cases  are  more  likely  to  be 
unpublished  than  successful  ones.  I  know  myself  of  seven  unpublished 
fatal  cases,  and  it  is  probable  that  the  actual  mortality  of  tlie  operation  is 
nearly  one  per  cent.  The  deaths  in  most  of  the  cases  are  probably  the  con- 
sequence of  septicsemia,  and  therefoi'e  in  some  degree  from  a  preventible 
•cause.  While  the  mortality  is  not  great  in  view  of  the  important  benefits 
which  this  procedure  confers  when  employed  in  suitable  cases,  and  while 
proper  precautions  will  no  doubt  very  much  lessen  this  death-rate  in  the 
future,  it  is  important  that  the  operation  should  not  be  regarded  as  entirely 
devoid  of  danger,  and  thus  rashly  advocated  or  recklessly  performed. 

■  American  Journal  ot  Obstetrics,  June,  1884. 
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Tears  of  the  Perineum. 

By  tear,  laceration,  or  rupture  of  the  perineum,  is  meant  a  violent  division, 
complete  or  incomplete,  of  the  tissues  interposed  between  the  lower  portion 
of  the  rectum  and  the  vagina. 

This  condition  has  been  caused  by  the  extraction  of  a  large  uterine  polypus 
from  the  vagina  of  a  nuUiparous  woman  ;  by  falling  so  that  the  perineum  has 
struck  upon  the  upper  part  of  the  back  of  a  chair  (Hildebrandt) ;  by  injury 
from  the  horn  of  a  bull,  as  in  a  case  reported  by  Bauer,'  of  a  servant  girl  who, 
while  stooping  down,  milking,  in  a  pasture,  was  attacked  by  the  animal 
coming-  behind  her,  thrusting  his  horn  into  the  pudendal  rima,  and  then 
suddenly  raising  his  head — the  perineum  was  completely  torn — or  from  the 
horn  of  a  goat,^  as  happened  to  a  delicate  woman,  20  years  of  age,  who,, 
carrying  a  heav}'  load,  did  not  see  a  goat  lying  down  just  in  front  of  her 
upon  a  bridge  she  was  crossing,  when  the  animal,  suddenly  starting  up,  thrust 
one  of  his  horns  into  her  rectum  from  behind,  a  little  above  the  anus,  the- 
horn  then  penetrating  the  vagina,  and,  as  the  woman  sank  back,  tearing  the 
lower  portions  of  the  rectum  and  vagina,  and  the  perineum ;  it  has  also- 
occurred  from  jumping  out  of  a  wagon  on  a  pile  of  hay,  the  handle  of  a 
concealed  hay-fork  penetrating  the  body  at  the  pudendum,  and  completely 
tearing  the  recto-vaginal  septum  ;*  and  from  brutal  violence — as  in  th-e  case 
of  a  girl  eight  years  old,  violated  by  a  man  of  twenty -three,  not  only  almost 
the  whole  perineum  being  torn,  but  also  the  posterior  vaginal  cul-de-sac — ^ 
and  in  that  of  a  wife  whose  husband  inflicted  the  injury  because  he  sus- 
pected her  chastity.'  But  the  accident  occurs  far  more  frequently  from  child- 
birth than  from  all  other  causes.  It  may  occur  in  either  natural  or  artificial 
labor.  Among  its  causes  in  labor  are  unusual  height  of  the  pubic  symphysis,, 
narrowing  of  the  pubic  arch,  lateral  deviation  of  the  coccyx,  and  abnormal 
concavity  of  the  sacrum.  The  perineum  may  be  abnormally  prolonged  in 
front,'  so  as  to  greatly  shorten  the  vulvar  orifice,  or  it  may  be  undilatable,^ 
as  in  old  primiparse,  or  as  the  result  of  cicatrices  from  previous  trauma- 
tisms, scrofula,  or  syphilis ;  there  may  also  be  unfavorable  presentations 
or  positions  of  the  foetus,  deviations  from  the  normal  mechanism  of  labor,, 
abnormal  size  of  the  foetus  or  incompressibility  of  the  head,  so  that  moulding 
is  impossible  or  insuflicient,  malformations  of  the  fcetus,  monstrosities,  etc. 
The  position  of  the  parturient  at  the  close  of  the  second  stage  of  labor  has 
an  influence  in  causing  a  perineal  tear,  this  accident,  for  example,  being^ 
more  likely  to  occur  if  she  is  lying  upon  her  back,  or  if  she  is  in  a  halt- 
sitting  posture,  than  if  she  is  lying  upon  her  side.  Violent  uterine  con- 
tractions, and  great  voluntary  effort,  may  cause  the  accident.  So,  too,  in  a 
case  of  pelvic  presentation,  the  obstetrician  may,  while  bringing  down  an 
arm  that  has  departed  from  the  chest,  or  in  the  rapid  delivery  of  the  head — 
made  necessary  in  the  interest  of  the  child- — cause  tearing  of  the  perineum. 
Delivery  with  the  forceps  is  not  an  infrequent  cause  of  the  injuiy  in  ques- 
tion. But  here,  too,  we  must  regard  the  result  as  coming  from  the  rapid 
delivery  which  the  forceps  renders  possible,  and  which  may  be  necessary  in 

'  Wiener  medizinisolie  Woohensorift,  1881.  ^  Curran,  Edinburgh  Medical  Journal,  18752. 

'  Kaltenbach,  Zeitachrift  fur  Geburtshiilfe  und  Gynakologie,  1879. 

*  CoUes,  Medical  Times  and  Gazette,  1860.  =  Koux,  Gazette  Medicate,  1834. 

s  But  if  the  deviations  from  the  normal  length  of  the  perineum  are  slight,  it  seems,  from 
Fasbsender's  statistics,  that  the  shorter  is  in  greater  danger  than  the  longer  perineum.  Thus  in 
three^eries  of  subjects  in  which  the  perineum  -was  two  centimetres,  from  two  to  three,  and  three 
centimetres,  the  relative  proportion  of  lacerations  was  in  order  53.8,  33.3,  and  24.4. 

'  Kleiuwachter  states  that  in  50  per  cent,  of  primiparse  over  thirty  years  of  age,  the  perineum 
is  torn. 
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the  interest  of  the  child  or  mother;  in  cases  in  which  immediate  delivery  is 
not  required,  the  forceps  may  be  so  used  as  to  save  the  perineum  from  a  tear 
"which  would  occur  in  natural  labor. 

Considering  in  general  the  etiology  of  this  injury,  it  may  be  said  that,  in 
the  great  majority  of  cases,  it  is  due  to  too  rapid  delivery  of  the  foetus — deli- 
very before  the  tissues  have  had  time  to  undergo  physiological  softening  and 
stretching. 

Varieties. — Lacerations  of  the  perineum  may  be  complete  or  incomplete. 
In  the  complete  form  the  tear  extends  from  the  vulvar  to  the  anal  opening, 
and  involves  the  rectal  wall,  usually  for  from  about  a  half  to  three-quarters  of 
an  inch — raTrely,  according  toHegar,  an  inch  and  a  half ;  in  the  incomplete,  the 
tear  may  extend  half  waj'  to  the  anus,  or  as  far  as  its  sphincter;  sometimes 
■only  the  skin  is  torn ;  in  some  cases  the  perineum  is  perforated,  the  anal  and 
vulvar  sphincters  being  uninjured — the  so-called  central  laceration  ;  in  others 
the  tear  is  in  the  posterior  part  of  the  perineum,  and  the  injury  extends 
through  the  anal  sphincter  and  the  recto-vaginal  wall.  It  should  be  borne 
in  mind  that,  as  pointed  out  many  years  ago  by  the  late  Dr.  Dewees,^  and 
more  recently  by  Dr.  J.  Matthews  Duncan,  the  perineum,  though  apparently 
perfect  at  the  close  of  labor,  may  have  been  subjected  to  such  injurious 
pressure  by  the  long  delay  of  the  head  at  the  vulva,  that  sloughing  afterward 
-occurs,  and  that  in  a  few  days  a  more  or  less  complete  laceration  is  evident. 

Frequency. — According  to  Kleinwachter,''  this  accident  occurs  in  between 
15  and  40  per  cent,  of  priraiparse,  and  in  from  1  to  10  per  cent,  of  multiparse. 

Treatment. — The  prophylaxis  of  this  injury  belongs  so  exclusively  to  ob- 
stetrics that  it  will  not  be  here  considered.  The  curative  treatment  includes 
the  immediate  or  primary,  and  the  secondary  operation ;  the  former,  appropri- 
-ately  called  'perineorraphy,  is  an  operation  done  within  at  most  sixteen  hours 
after  the  injury  has  occurred,  and  the  latter,  perineoplasty,  is  one  done  when 
involution  of  the  sexual  organs  has  taken  place,  six  or  eight  weeks  after  labor. 
The  intermediate  operation,  that  is,  one  done  betw'een  the  fifth  and  tenth 
■days,  has  been  rejected  from  its  liability  to  be  followed  by  septicaemia. 

I.  Pbrinborraphy. — The  majority  of  obstetric  authorities  hold  that  a  torn 
perineum  should  be,  in  all  but  exceptional  cases,  stitched  as  soon  as  practicable 
after  the  injury,  or  that,  at  least,  the  operation  should  not  be  delayed  more  than 
sixteen  hours.  The  reasons  for  adopting  the  immediate  operation  are  the 
■serious  hemorrhage  which  may  occur  fi'om  the  wound,  the  risk  of  septic  in- 
fection taking  place  through  the  raw  surfaces,  and  the  slight  probability  of 
spontaneous  cure  of  the  injury. 

The  operator  will  need  a  disinfectant  solution — one  part  of  corrosive  subli- 
mate to  5000  of  water,  for  example — sponges,  a  pair  of  scissors  for  trimming 
ofl"  any  ragged  projections  of  torn  tissue,  needles,  needle-forceps,  material  for 
sutures,  and  perforated  shot  with  shot  compressors,  if  this  mode  should  be 
chosen  for  fastening  the  stitches.  Horse-hair,  silk- thread,  silkworm-gut,  cat- 
gut, and  silver  and  iron  wire  have  been  used  successfully  for  sutures ;  probably 
silver  wire  has  been  oftener  employed  than  any  other  material,  though  the 
-continuous  catgut  suture,  used  as  will  be  described  in  perineoplasty,  presents 
many  advantages.  If  no  vaginal  or  rectal  stitches  are  necessar}',  an  ordinary 
large  sewing  needle,  about  an  inch  and  a  half  in  length,  straight,  and 
properly  annealed,  answers  the  purpose  as  far  as  external  stitches  are  con- 

^  System  of  Midwifery.  2  Real-Enoyltlopadie  der  gesammten  Heilkunde.     Bd.  ill. 
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cerned ;  Dr.  Thomas,  however,  advises  a  straight  darning  needle,  while 
many  prefer  long,  flat,  curved  needles;  these  may  be  threaded  with  silk,  and 
to  this  the  permanent  suture — silver  wire,  silkworm-gut,  or  catgut — may  be 
attached,  and  thus  drawn  through  the  tissues.  If  stitches  are  used  internally 
a.lso,  it  is  better  to  have  a  shorter  needle,  one  curved  near  its  point.  As  a 
rule,  large  needles  are  to  be  rejected  from  the  fact  that  they  inflict  a  wound 
which  may  give  rise  to  oozing  of  blood,  or  even  to  the  occurrence  of  a  throm- 
bus ;  the  smaller  the  wound  made,  the  better,  and  for  a  like  reason  a  conical 
needle  is  usually  to  be  preferred  to  one  with  cutting  edges,  or  even  to  a  flat 
■needle. 

The  patient  lies  in  the  dorso-sacral  position,  with  her  hips  near  the  edge  of 
the  bed  ;  the  vagina  is  washed  out  and  the  wounded  surface  well  cleansed 
with  the  disinfectant  solution,  and  in  a  similar  solution  the  sponges  also  are 
thoroughly  washed  ;  the  operator  takes  like  precautions  as  to  his  hands  and 
instruments,  a  carholized  solution  being  used  for  this  purpose,  and  all  care 
being  taken  to  make  the  operation  completely  aseptic.  A  sjDonge  is  placed 
in  the  vagina  above  the  rent  so  as  to  absoi'b  the  discharge  from  the  uterus, 
-and  thus  prevent  its  hiding  or  obscuring  the  field  of  operation  ;  the  propriety 
■■of  using  an  angesthetic  will  be  decided  by  the  patient's  condition,  and  by  the 
length  and  severity  of  the  operation,  but  in  no  case  should  there  be  a?n  ap- 
proximation to  complete  anaesthesia,  lest  consequent  uterine  relaxation  should 
cause  dangerous  hemorrhage. 

If  it  be  necessary,  any  loose  shreds  of  tissue  are  cut  off  from  the  wound, 
and  then,  the  index  finger  of  the  left  hand  being  in  the  rectum,  the  needle, 
armed  as  already  directed,  is  made  to  penetrate  the  skin  near  the  angle  of 
the  wound,  in  partial  rupture,  half  an  inch  from  its  margin,  and  is  carried 
through  the  tissue  intervening  between  the  rectum  and  the  vagina,  guided  by 
the  finger  in  the  former,  and  made  to  emerge  at  a  corresponding  distance  from 
the  margin  of  the  wound  on  the  opposite  side ;  if  difficult  or  impossible  to 
pass  the  entire  distance  with  the  needle  at  once,  it  may  be  drawn  out  in  the 
middle  of  the  furrow,  and  reintroduced.  The  silver  wire  is  now  looped  on 
the  silk,  and  made  to  follow  its  course ;  the  two  ends  of  the  wire  are  loosely 
twisted  or  tied,  and  then  one  or  more  additional  sutures  are  passed,  as  may 
be  thought  necessary,  to  secure  apposition  of  the  entire  torn  surfaces. 
Finally,  the  wires  are  twisted,  or  secured  by  perforated  shot.  Care  must  be 
taken  to  prevent  such  constriction  of  the  tissues  that  the  sutures  will  cut 
out.  If  the  material  for  sutures  be  silk-thread,  silkworm-gut,  or  horse-hair, 
the  ends  of  the  suture  are  tied ;  care  must  be  taken  in  all  cases  that  the  torn 
surfaces  are  brought  in  close  and  accurate  contact,  no  clots  of  blood  inter- 
vening, and  that  inversion  or  eversion  of  any  part  of  the  margins  is  prevented. 
Superficial  sutures  are  rarely,  if  ever,  necessary.  If  vaginal  or  rectal  sutures 
are  used,  these  should  be  introduced  first,  and  they  should  be  fastened  before 
the  external  sutures.  If  the  laceration  is  complete,  and  if  only  external 
sutures  are  used,  the  first  and  second  sutures,  or  more,  will,  as  introduced, 
appear  in  the  deepest  part  of  the  rent,  crossing  near  the  rectal  surface. 

Dr.  AUoway'  advises  using  only  one  suture  in  incomplete  rupture.  He 
uses  Emmet's  straight  perineum-needle,  and  a  silk  suture ;  the  needle  is  en- 
tered on  the  left  side  of  the  tear,  half  ah  inch  from  its  margin,  and  near  the 
upper  part  of  the  rent,  or  that  which  was  first  torn  ;  "  two  fingers  of  the  left 
hand  in  the  rectum  press  up  the  rectal  wall  and  recto-vaginal  cellular  tissue, 
so  that  the  needle  can  be  rapidly,  though  steadily,  made  to  glide  beneath 
this  tissue  and  over  the  rectum,  hugging  the  latter  as  closely  as'possible ;" 
and  the  needle  passes  out  at  a  point  on  the  opposite,  or  right  side,  correspond- 

1  American  Journal  of  Obstetrics,  January,  18S4. 
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ing  to  that  on  the  left  side  at  which  it  entered.  Koeberle  freely  divides  the 
anus  posteriorly,  the  incision  extending  beyond  the  circular  fibres  and  in- 
volving the  connective  tissue  behind  the  rectum.  Schroeder  advises  poste- 
rior subcutaneous  section  of  the  sphincter. 

After-treatment. — By  many  it  is  held  to  be  important  to  tie  the  knees  to- 
gether, to  cathetei-ize  the  bladder  at  stated  intervals,  and  to  keep  the  bovrels 
confined  for  a  week  or  more.  By  no  probable  movement  of  the  limbs  can  there 
be  any  strain  upon  the  perineal  tissues  now  sewed  together — tissues  that  have 
undergone  the  very  great  stretching  necessary  for  the  passage  of  the  child — 
and  therefore  the"  bandage  about  the  knees  is  unnecessary ;  moreover,  the 
bandage  increases  the  discomfort  of  the  patient,  helps  to  imprison  the  lochial 
discharge  in  the  vagina,  and  is  thus  injurious.  Hildebrandt  objects  to  the  use 
of  the  catheter  because  vesical  catarrh  is  very  liable  to  result,  and  thinks  it 
better  for  the  urine  to  be  discharged  spontaneously,  if  possible.  Once  in 
twenty-four  hours,,  the  vagina  should  be  carefully  washed  out  with  a  warm 
antiseptic  injection.  On  the  third  day,  the  bowels  may  be  moved  by  castor  oil 
or  by  "  liquorice  powder,"  assisted  by  an  enema  of  warm  water  or  of  olive 
oil ;  subsequently  an  evacuation  should  be  had  at  least  once  in  forty-eight 
hours.'  The  diet  may  be  of  peptonized  milk,  broths  or  soups  containing  a 
little  rice,  milk-toast,  and  eggs  slightly  cooked.  The  common  practice  is  to 
remove  the  sutures  from  the  eighth  to  the  tenth  day ;  Schatz,^  however, 
advises  leaving  them  for  two  weeks,  and  this  is  probably  the  better  plan. 
For  two  weeks  at  least  the  patient  should  remain  in  bed. 

II.  Pekineoplastt. — Two  preliminary  conditions  are  important  for  the 
success  of  a  perineoplasty:  first,  the  patient's  health  must  be  good,  and,  second, 
the  bowels  must  be  free  from  any  accumulation  of  fecal  matter.  In  order 
that  the  latter  condition  maj^  be  secured,  it  is  advisable  for  the  patient  to 
have  a  free  movement  each  day  for  a  week  before  that  fixed  for  the  operation. 
Thomas  directs  the  use  of  a  compound  cathartic  or  compound  aloetic  or  rhubarb 
pilh,  or  a  saline  cathartic,  every  twelve  hours ;  Emmet  advises  twenty  grains 
of'-inspissated  ox-gall  each  day,  and  every  other  night  a  purgative  of  rhubarb 
and  carbonate  of  sodium,  and,  as  an  additional  precaution,  especially  when 
the  patient  has  been  careless  in  her  habits,  a  large  enema  of  hot  water  in 
which  fresh  ox-gall  has  been  stirred,  given  with  the  patient  in  the  knee-chest 
position. 

The  patient  is  anaesthetized,  and  is  placed  in  the  lithotomy  position,  while 
an  assistant  on  each  side  holds  the  lower  limbs  strongly  flexed  on  the  body, 
and  the  hips  are  brought  close  to  the  edge  of  the  table  and  strictly  on  a  line 
with  it,  for  if  these  be  oblique,  there  is  danger  that  the  operator  will  make 
the  denudation  of  tissue  unequal  on  the  two  sides.  Supposing  the  rent  to 
be  incomplete,  the  operation  as  usually  done  embraces,  first,  the  preparing 
on  each  side  of  two  raw  surfaces  having  very  nearly  the  form  of  spherical 
triangles,  which  of  course  must  be  equal,  so  that  when  the  sutures  are 
fastened  these  two  surfaces  may  accurately  fit  together.     The  surfaces  may 

•  In  two  cases  upon  which  I  have  recently  successfully  operated  for  rupture  of  the  perineum 
involving  the  anal  sphincter,  the  following  plan  was  followed  in  securing  every  day  or  every  other 
day  during  the  after-treatment  an  evacuation  of  the  rectum  without  risk  to  that  muscle :  A  saline 
laxative  was  given,  and  two  or  three  hours  afterward  a  rectal  tube  was  introduced,  and  through 
it  successive  injections  of  warm  water  were  administered,  not  more  than  half  a  pint  being  used 
at  a  time,  and  after  each  injection  the  water  and  feces  being  discharged  through  the  tube.  By 
means  of  several  injections  all  intestinal  masses  were  softened,  and  the  bowel  wai  completely" 
emptied  without  there  being  the  least  stretching  of  the  anal  sphincter.  This  method  requires 
considerable  time  and  some  care  and  patience,  but  I  believe  that  it  is  worthy  of  a  trial  at  the 
hands  of  others. 

'  Archly  fiir  Gynakologie,  1884. 
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be  freshened  with  scissors  or  knife — the  former  are  generally  preferred.  -  The 
operator  may  with  the  scissors  make  a  slight  cut  in  the  median  line  upon  the 
recto-vaginal  wall,  to  mark  the  apex  of  the  surface  to  be  freshened,  and  a  similar 
cut  on  each  side  of  the  vulvar  orifice  at  points  directly  opposite,  to  mark  the 
anterior  limits  of  the  denudation.  The  assistants  who  hold  the  lower  limbs, 
also  with  the  thumbs,  or  with  the  index  and  middle  lingers  of  the  hands 
next  the  patient,  retract  the  labia,  pressing  downward  and  outward,  so  that 
the  surfaces  to  be  denuded  are  freely  exposed  and  made  level.  The  operator 
begins  upon  one  side  at  the  lower  margin  of  the  vulva,  cutting  a  thin  strip 
of  tissue — forceps  or  tenaculum  being  used  to  hold  the  part  first  cut — 
carries  the  section  to  the  opposite  side,  then  back  again,  ^^^  ^'^'^s  ^^ 
until  the  entire  surface  is  denuded.  Hemorrhage  is  rarely  troublesome, 
especially  if  scissors  are  used,  and  should  it  occur  in  this  or  any  other  peri- 
neoplastic  method,  may  be  arrested  by  hot  water,  or  by  compressing  or  tying 
with  catgut  the  bleeding  vessel ;  care  must  be  taken  not  to  cut  a  varicose 
vein  if  such  should  be  found,  as  is  sometimes  the  case,  just  at  the  vulvar 
entrance. 

Fig.  1385  represents  the  denuded  surface  with  the  sutures  introduced ;  it 
will  be  observed  that  the  latter,  with  the  exception  of  that  last  introduced, 
lie  in  the  recto^vaginal  wall,  and  are  completely  hidden. 


Fig.  1385. 


Fig.  1386. 


Perineoplasty.    (After  Thomas.) 


Perineoplasty;  "butterfly"  denudation. 
(After  Hildebrandt.) 


In  Fig.  1386,  from  Hildebrandt,'  the  "butterfly"  form  of  freshened  surface 
is  represented  ;  in  this  too  the  sutures  are  indicated,  and  it  will  be  observed 
that,  in  addition  to  the  external  or  perineal  sutures,  there  are  three  vaginal 
stitches.  The  broken  lines  of  the  sutures  appearing  at  the  denuded  surface, 
are  given  this  form  to  indicate  that  they  are  buried  beneath  the  surface.  _ 

The  Map  Method. — In  the  operation  hitherto  represented,  the  tissue  obtained 
in  denuding  the  surfaces  is  cut  away,  but  in  the  method  by  flaps  it  is  retained. 


1  Billroth,  Handbuoh  der  Franenkrankheiten. 
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The  following  illustratious,  modified  from  the  Manual  of  Gynaecology  by 
Berry  and  Hart,  show  one  of  the  methods  used ;  it  is  impossible  and  unneces- 
sary to  describe  all  the  varieties  which  have  been  proposed  or  practised  by 
dift'erent  operators. 


Fig.  1387. 


Fig.  1388, 


Perineoplasty ;  flap  method. 


In  the  operation  represented  above,  an  incision  is  first  made  from  b  to  c 
(Fig.  1387),  and  then  on  each  .side  an  incision  from  B  to  A ;  two  triangular 
flaps  are  then  made  which  are  stitched  together,  the  lowest  point  of  each 

Fig.  1389. 


Perineoplasty;  Hildebrandt*8  method.  The  surfaces  a  6  c  h^fed  ^  are  the  lateral  parts  of  the  perlnenm, 
wnile  c  A  ^d  represents  the  part  next  tothe  rectum  ;&  C(2e  will  form  the  raphe,  and  adwith/ewiil  make  the 
anterior  margin  of  the  perineum ;  the  gap  in  the  rectumis  shown  ^j  x  x'  x"  •,  h  g  v  represents  the  denudation  npon 
the  posterior  vaginal  wall. 

(Fig.  1387)  becoming  the  highest  (Fig.  1388).  Two  deep  sutures  are  passed 
(Fig.. 1388),  bringing  the  raw  surfaces  together  in  the  median  line,  while  the 
thin  edges  are  united  by  superficial  stitches. 
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In  complete  rent  of  the  perineum,  the  operation  may  be  by  flaps,  the  perineo- 
synthesis  of  Langenbeck,  by  other  methods  which  imitate  it,  or  by  trian- 
gular denudation.  The  former  can  only  be  employedwhen  the  tissue  is  abun- 
dant and  rich  in  vessels,  and  then  there  is  often  difliculty  in  hsemostasis, 
success  is  less  constant,  and  the  mortality  is  greater ;  for  these  reasons  it  is 
rejected  by  Hegar  and  Kalteubach; 

The  preparation  of  the  patient,  her  position,  and  the  duties  of  the  assistants 
who  support  her  lower  limbs,  are  the  same  as  in  the  operation  for  incomplete 
perineal  tear. 

The  accompanying  illustration  (Fig.  1389)  from  Hildebrandt'  gives  the 
form  of  denudation  recommended  by  him. 

Hildebrandt  suggests — in  addition  to  the  means  already  mentioned  for  the 
arrest  of  bleeding,  which  is  rarely  troublesome,  especially  in  cases  where 
the  rent  has  existed  for  some  time — digital 
compression  by  the  thumb  in  the  vagina 
and  the  finger  in  the  rectum.  In  the  three 
sets  of  sutures  advised — vaginal,  rectal, 
and  external — he  regards  it  as  important 
that  only  one  set  should  be  deep,  the  others 
superficial.  He  passes  all  the  sutures  before 
fastening  any,  but  Hegar  and  Kaltenbach 
advise,  after  the  introduction  of  the  deep- 
est suture,  to  fasten  it  so  as  to  see  the  re- 
sult obtained,  and  then  to  introduce  and 
fasten  the  second  suture  in  like  manner, 
correcting,  if  necessary,  the  form  of  the 
freshened  surface,  and  securing  more  accu- 


Fig.  1390. 


Perineoplasty ;  Hegar  and  Kaltenbach's  mode 

of  fastening  the  ButureB, 


Fig.  1391. 


Perineoplasty;  the  sutures  fastened.     (After  Hegar  and  Ealtenbach.) 
'  Billroth,  Handbuch  der  Frauenkrankheiten. 
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Fig.  1392. 


rate  apposition  of  the  lips  of  the  wound.  Fig.  1390  shows  three  of  the 
vaginal  sutures  fastened,  with  one  vaginal  and  two  rectal  stitches  free.  In 
Fig,  1391  the  three  sets  of  sutures  are  represented  as  introduced  and  fastened. 
In  Fig.  1392  there  is  represented  the  form  of  denudation  required  when  the 
tear  extends  up  to  the  vaginal  cm We-s«c  (Kaltenbach's  case);  the  ascending 

branches  of  freshened  tissue  appear, as  if 
widely  separated,  so  that  the  disposition  of 
the  sutures  can  be  readily  seen,  although 
in  reality  their  surfaces  are  parallel  to  each 
other. 

In  the  operation  as  performed  by  Emmet, 
two  important  points  are  presented,  one 
relating  to  the  denudation,  the  other  to  the 
insertion  of  the  first  stitch.  He  says  that  if 
the  posterior  portion  of  the  surface  in  an  old 
complete  laceration  be  carefully  examined, 
there  will  be  found  on  each  side  a  little  pit 
or  depression  caused  by  contraction  of  a  por- 
tion of  the  fibres  of  the  anal  sphincter,  and 
that  it  is  essential  that  the  tissue  at  these 
points  should  be  thoroughly  denuded.  The 
second  point  relates  to  the  introduction  of 
the  first  suture  in  proper  relation  to  the 
edges  of  the  divided  muscle.  In  Fig.  1393 
the  suture  is  seen  introduced  superficially,  but  the  anal  sphincter  is  not  restored 
to  its  proper  place  and  use — the  mouth  of  the  purse  is  formed,  but  the  purse 
string  is  wanting — and  hence  involuntary  passing  of  gas  or  feces.  In  Fig. 
1394  the  suture  ab  is  superficial,  as  in  Fig.  1393  ;  but,  on  the  other  hand, 
c  D  is  introduced  so  far  back,  running  obliquely  across  the  rectal  extremity, 
that  by  securing  it  the  divided  edges  of  the  sphincter  are  turned  up  and 
brought  into  perfect  apposition. 


Perineoplasty ;  denudation  extending  to  vaginal 
cul-de-sac.     (After  Hegar  and  Kaltenbach.) 


Fig.  1393. 


Fig.  1394^ 


Perineoplasty ;  Emmet's  method. 


When  either  rectal  or  vaginal  sutures  are  used,  it  is  better  that  they 
should  be  of  catgut,  silkworm-gut,  or  silk.  The  continuous  or  spiral 
catgut  suture  gives  good  results,  both  in  perineorraphy  and  in  perineo- 
plasty (Schroeder,  Brose,  Doleris').  The  catgut  is  prepared  by  soaking  it 
for  twelve  hours  in  Van  Swieten's  liquor,  and  it  is  then  put  in  oil  of  juniper, 
and  kept  in  rectified  alcohol ;  before  being  used,  it  is  dipped  in  a  four-per- 


•  Archives  de  Tooologie,  Fdv.  1885. 
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cent,  solution  of  carbolic  acid.  Fig- 1395. 

The  stitching  is  begun  at  the 
vaginal  angle  of  the  tear ;  a 
double  stitch  is  made,  and  the 
catgut  tied,  and  then  the  nee- 
dle is  carried  from  side  to  side, 
making  a  spiral  suture  from 
above  downwards  until  the  anal 
margin  of  the  wound  is  reached. 
(See  Fig.  1395.)  The  next 
step  is  to  sew  up  the  perineum 
proper  by  a  series  of  similar 
etitches.  Finally,  the  initial 
and  terminal  ends  of  the  catgut 
are  tied  together.  If  the  rent 
be  deep,  two  sets  of  vaginal  su- 
tures, one  deep  and  the  other 
superficial,  are  advisable.  Do- 
16ris  advises  to  knot  the  thread 
from  time  to  time  in  the  course 
of  the  stitching ;  he  says  that 
absorption  of  the  catgut  takes 
place  in  seven  or  eight  days. 
Brose^  has  the  catgut  washed  in 
himmel,  rendered  aseptic  by  a 

corrosive-sublimate  solution,  and  preserved  in  absolute  alcohol ;  he  finds  E"o.  2 
Lister's  catgut  not  too  large,  though  he  rejects  that  prepared  according  to 


Perineoplasty  by  continued  suture  (catgut)  ;  deep  suture  begin- 
ning at  tue  vaginal  angle,  and  descending  to  the  anal  angle. 


Fig.  1396. 


Fig.  1397. 


Deep  Butures  drawn  tightly,  and  superficial  sutures 
just  introduced. 


Completed  operation,  the  surfaces  in  apposition, 
and  the  ends  of  the  sutures  tied. 


Xister's  method.     Schroeder^  strongly  recommends  the  use  of  catgut  in  peri- 
neoplasty.    He  uses  only  distilled,  that  is,  sterilized,  water  in  cleansing  the 


Centralblatt  ftir  Gynakologie,  1883. 


2  Ibid.,  15  Juli,  1885. 
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wounded  surfaces,  makes  a  subcutaneous  section  of  the  anal  sphincter  poste- 
riorly, and,  after  the  operation,  fastens  the  patient's  lower  limbs  together, 
and  confines  her  to  bed  for  three  weeks  ;  the  catgut  is  absorbed  within  nine 
days.  Veit  irrigates  the  wounded  surfaces  with  one-to-ten-thousand  corro- 
sive-sublimate solution;  he  also  uses  catgut. 

In  concluding  the  consideration  of  the  treatment  of  ruptures  of  the  peri- 
neum, I  desire  to  mention  a  step  which  I  have  found  useful  at  the  beginning 
of  a  perineoplasty  when  the  tear  has  been  complete.  The  surgeon  takes  a 
needle  threaded  with  catgut,  and,  entering  it  externally  a  little  behind  the  anal 
rent,  passes  it  upward  about  half  an  inch,  so  that  it  includes  a  part  of  the 
rectum  close  to  the  tear  on  that  side ;  then  turning  it  directly  across,  he  makes 
it  similarly  embrace  corresponding  tissues  upon  the  other  side,  emerging 
through  the  skin.    The  method  is  shown  in  the  subjoined  illustration.     By 

Fig.  1398. 


Perineoplasty  ;  catgut  suture  approximating  walls  of  vagina. 


firmly  pulling  the  two  ends  of  the  catgut,  the  complete  tear  is  temporarily 
made  incomplete,  and  the  surfaces  to  be  denuded  are  better  exposed  and  ren- 
dered more  fixed.  After  the  denudation  the  suture  may  be  withdrawn ;  or 
it  may  be  tied,  and  made  to  assist  in  keeping  the  parts  which  are  to  unite 
in  apposition. 
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Traumatism  involving  the  Genital  Zone  in  Pregnancy. — The  genital 
zone  includes  the  vulvo-uterine  canal  and  the  perineo-anal  region.  Trauma- 
tism, whether  accidental  or  from  surgical  operations,  has  been  in  many  cases 
followed  by  abortion  or  premature  labor,  the  liability  to  the  interruption 
being  increased  if  the  traumatism  involve  the  genital  zone.  Cohnstein'  says 
that  through  the  anatomical  disposition  of  the  connective  tissue  around  the 
uterus,  in  the  broad  ligaments,  and  generally  in  the  pelvis;  through  the 
hyperplastic  processes  which  the  vulva,  the  vagina,  the  uterus,  and  the 
pelvic  connective  tissue  undergo  in  pregnancy,  and  which  is  increased  by 
the  presence  of  tumors ;  and,  finally,  through  expansion  of  veins  and  dilata- 
tion of  lymphatics,  the  entrance  of  poison  from  an  infected  wound  is  facili- 
tated. His  statistics  show  that  while  45.5  of  pregnant  women  submitted  to 
surgical  operations,  aborted,  or  had  premature  labor,  in  32  per  cent,  of  these 
the  operations  involved  the  uro-genital  organs. 

The  statistics  of  Mann^  indicate  that  surgical  operations  upon  the  pregnant 
woman  are  less  dangerous  to  the  pregnancy  than  has  been  believed.  He 
gives  among  his  conclusions  the  following :  Operations  on  the  vulva  cause 
little  danger  to  mother  or  child,  while  those  on  the  bladder  are  not  danger- 
ous. Operations  on  the  vagina  are  likely  to  cause  severe  hemorrhage,  but 
are  not  otherwise  dangerous,  while  those  upon  the  rectum  involving  the  anal 
sphincter  are  so.  Operations  upon  the  perineum  and  upon  the  cervix  may 
be  done  in  the  earlier  months  of  pregnancy  with  a  fair  prospect  of  success. 
"While  the  general  truth  indicated  by  Maim's  statistics  may  be  admitted,  all 
his  conclusions  cannot  be  accepted ;  indeed,  the  number  of  observations  which 
he  has  collected  is  too  small  to  justify  the  formulation  of  absolute  rules. 
Removal  of  the  cancerous  cervix  may  be  necessary  in  pregnancy,  and  in  the 
majority  of  cases  has  been  done  without  evil  result,  but  all  plastic  operations, 
especially  those  upon  the  cervix,  the  perineum,  and  the  vesico-vaginal  wall, 
should  if  possible  be  postponed  until  after  delivery.  Gueniot^  says  that  if 
the  lesion  affects  the  genital  zone,  it  is  not  unusual  to  see  the  pregnancy  in- 
terrupted, and  that  a  surgical  operation  involving  this  region  is  formally 
contra-indicated  by  gestation,  unless  in  case  of  necessity. 

Foreign  Bodies  in  the  Vagina. 

The  vagina  has  been  the  receptacle  of  the  most  diverse  objects,  introduced 
accidentafiy  or  intentionally,  by  the  subject  herself  or  by  another.  In  some 
cases  the  foreign  body  has  entered  the  vagina  of  a  woman  or  girl  by  her 
sitting  or  falling  on  it ;  in  others  it  has,  while  being  used  in  selt-abuse  or 
in  an  attempt  to  cause  abortion,  escaped  the  patient's  hand ;  in  still  other 
instances,  a  young  girl,  surprised  by  the  monthly  flow,  has  pushed  into  the 
vagina  a  spool,  for  example,  with  the  vain  hope  of  stopping  the  hemorrhage 
that  has  so  alarmed  her ;  and  in  other  cases  a  sponge  has  been  introduced  into 
the  vagina  just  before  coition,  and  then,  either  being  forgotten  or  receding 
from  the  subject's  reach,- has  remained  for  months  or  years.  A  glass  pessary, 
a  syringe,  or  a  thermometer,  has  in  some  cases  been  broken  in  the  vagina,  and 
its  fragments  have  required  removal.  The  vagina  has  been  made  a  place  of 
concealment ;  for  instance,  a  purse  of  money  has  been  hidden  in  it.  In  other 
cases  the  foreign  body  has  been  introduced  voluntarily,  in  thoughtlessness, 
or  from  a  morbid  desire  to  excite  sympathy  or  wonder. 

■  Ueb.  Chirurg.  Op.  bei  Schwangeren. 

2  Transactions  of  American  Gynaecological  Society,  1883. 

'  Annales  de  Gynecologie,  1876. 
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Instances  where  a  foreign  body  has  been  introduced  into  the  vagina  by  the 
cruel  brutality  of  men,  are  not  wanting.  Such  was  the  case  coming  under 
the  care  of  Dupuytren,  of  a  girl  who,  after  being  violated  by  some  soldiers,  was 
further  subjected  to  injury  by  having  a  pomade-pot  thrust  into  the  vagina. 
A  peasant  forced  into  the  vagina  of  his  idiotic  wife  a  broken  wineglass  ;  a 
young  man,  after  having  intercourse  with  a  girl,  placed  a  large  crystal  of  sul- 
phate of  copper  in  her  vagina ;  three  farm-hands  tore  the  external  sexual 
organs  of  a  maiden,  partly  with  their  fingers,  and  partly  with  stones  which 
were  used  to  fill  up  the  vagina.  Among  other  abominable  cruelties  of  this 
kind  may  be  mentioned  the  introduction  of  a  turnip,  and  of  the  cone  of  a  fir 
tree. 

Most  frequently  the  foreign  bodies  which  the  surgeon  is  called  to  remove 
are  pessaries  that  have  been  improperly  introduced,  or  that  have  been  worn 
too  long.  A  tampon,  used  to  arrest  uterine  hemorrhage,  has  been  forgotten, 
and  has  remained  in  the  vagina  for  many  months. 

The  eflfects  produced  by  foreign  bodies  in  the  vagina  vary  with  the  injury 
done  in  their  introduction,  with  their  size,  form,  and  material,  and  with  the 
length  of  time  which  they  remain.  There  may  be  wounds  of  the  external 
genitals  or  of  the  vagina,  or  the  foreign  body  may  through  the  vagina 
penetrate  adjacent  organs. 

Foreign  bodies  usually  produce  more  or  less  irritation  of  the  vaginal  mucoiis 
membrane,  with  increased  secretion.  In  many  cases  an  obstinate  leucorrhoea, 
compelling  the  patient  to  Seek  professional  advice,  leads  to  the  discovery  of 
the  foreign  body.  The  increased  vaginal  discharge  is  at  first  mucous,  then 
muco-purulent  or  purulent,  or  it  may  be  serous ;  after  a  time  it  becomes  more 
or  less  offensive  in  odor,  in  some  cases  so  offensive  as  to  suggest  malignant 
disease,  a  suspicion  which  may  be  confirmed  by  the  occasional  or  frequent 
occurrence  of  hemorrhage.  The  foreign  body  may  interfere  with  the  func- 
tions of  neighboring  organs,  especially  those  of  the  bladder  and  rectum ;  hence 
vesical  irritability  or  dysuria,  rectal  tenesmus,  and  in  some  cases  dysentery. 

The  vaginal  surface  may  be  abraded,  or  ulceration  of  the  walls  may  occur, 
from  pressure  of  the  foreign  body ;  adding  to  these  lesions  the  offensive  charac- 
ter of  the  retained  vaginal  secretions,  we  have  the  conditions  which  may  lead 
to  septic  infection.  Jlottman  has  reported  a  death  from  this  cause  in  a  woman 
twenty-five  years  old,  who  had  introduced  a  spool  into  the  vagina,  and  who 
had  subsequently  suffered  from  leucorrhoea  for  several  years.  The  spool  was 
found  behind  the  cervix,  in  the  vaginal  vault,  and  removed ;  symptoms  of 
peritonitis  were  well  marked,  and  the  patient  died  ;  an  autopsy  showed  puru- 
lent exudation  in  the  pelvic  peritoneum,  especially  in  the  recto-uterine  cul-de- 
sac,  at  a  point  corresponding  with  that  which  the  spool  had  occupied  in  the 
vagina. 

Eunnals*  has  reported  a  ease  of  death  from  pysemic  pneumonia  and  peri- 
tonitis, occurring  in  a  girl  of  twenty-four  years,  and  caused  by  the  retention  of 
a  piece  of  sponge  in  the  vagina ;  the  measurements  of  the  sponge,  removed 
after  death,  were  three  and  a  half  by  two  inches. 

The  offensive  discharge,  hemorrhage,  pain,  and  emaciation  observed,  in 
many  cases  lead  to  the  suspicion,  or  even  to  the  diagnosis,  of  malignant  dis- 
ease. Capuron^  has  narrated  a  case  in  which  such  a  diagnosis  was  made  for 
these  reasons,  but  in  which  upon  examination  he  found  a  sponge  in  the  vagina. 
Breisky^  has  given  a  similar  case  as  occurring  in  an  unmarried  woman ; 
although  no  confession  was  got  from  her,  Breisky  believed  that  the  sponge 
had  been  introduced  to  prevent  conception,  and  had  been  forgotten.     Never- 

1  British  Medical  Journ?,!,  1882.  2  Bibliothfeque  du  M6decin-Pratioien,  tome  i. 

'  Billroth,  Handbuch  der  Frauenkrankheiten. 
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theless,  Levrat^  says  that  he  has  removed  a  sponge  which  had  heen  in  the 
Vagiua  twenty-three  years,  and  had  only  then  begun  to  cause  injurious  results. 

The  foreign  body,  remaining  in  the  vagina,  may  become  encrusted  by  a 
mineral  deposit,  forming  tlie  so-called  vaginal  stone.  This  deposit  is  com- 
posed of  the  triple  phosphate  and  calcium  salts.  One  of  the  most  interesting 
specimens  of  such  incrustation  was  presented,  a  few  years  ago,  to  the  Phila- 
delphia Pathological  Society,  by  Dr.  Getchell.^  This  calculus  had  been 
removed  from  the  vagina  of  a  girl  nineteen  years  of  age ;  it  was  three  inches 
long,  one  inch  and  a  quarter  wide,  and  three-eighths  of  an  inch  in  thickness, 
and  had  been  formed  about  a  hair-pin  as  a  nucleus.  In  some  cases  granula- 
tions are  abundantly  developed  around  a  foreign  body — a  Meigs's  watch- 
spring  pessary,  for  example — so  that  it  is  completely  concealed.  Ulceration 
of  the  vaginal  walls  may  result  from  the  pressure  of  the  foreign  body,  so  that 
finally  a  passage  is  worn  through  the  anterior  or  the  posterior  wall,  causing  a 
vesico-vaginal  or  a  recto- vaginal  opening,  or  both. 

In  making  the  diagnosis  of  foreign  body,  it  is  well,  as  advised  by  Breisky, 
not  ta  trust  too  much  to  the  statements  of  the  patient,  but  to  carefully  examine 
not  only  the  vagina,  but  also  the  rectum  and  bladder.  In  the  removal,  if  the 
patient  be  restless  or  the  operation  painful,  an  anaesthetic  should  be  used. 
The  means  for  removal  will  vary  with  the  character,  size,  and  form  of  the 
body,  and  with  its  accessibility.  Injections  through  a  speculum  may  be  used 
to  wash  out  small,  round  bodies,  and  worms  or  insects;  flat  bodies,  such  as  frag- 
ments of  a  glass  syringe,  may  be  removed  with  the  finger ;  large  bodies  with 
the  polypus-forceps ;  and  still  larger,  with  the  obstetric  forceps.  Where  the 
vagina  is  small,  and  the  foreign  body  smooth  and  round,  the  surgeon  may 
adopt  the  plan  of  Meissner,  who  with  the  finger  in  the  rectum  removed  a  stone 
from  the  vagina  of  a  child  of  two  years.  When  granulations  surround  the 
foreign  body,  these  must  first  be  torn  with  the  finger,  or  divided  with  knife 
or  scissors.  In  some  cases  it  is  necessary  to  cut  or  otherwise  lessen  the  size 
of  the  foreign  body  itself.  Thus,  in  the  case  reported  by  Dupuytren,  in  whicn 
an  ivory  pessary  worn  for  several  years  had  perforated  the  bladder  and  the 
rectum,  he  found  it  necessary,  by  means  of  forceps  constructed  for  the  purpose, 
to  break  the  instrument  in  the  rectum  and  also  in  the  vagina,  one  fragment 
being  removed  through  the  latter  and  the  other  through  the  former. 

If  the  foreign  body  have  its  size  greatly  increased  by  mineral  incrustations, 
it  is  advised  to  remove  these  first,  since  otherwise  the  rough,  jagged  surface 
may  injure  the  vagina  when  extraction  is  done.  Sabatier  speaks  of  his  fingers 
being  wounded  by  the  "asperities  of  saline  incrustations,"  which  had  made 
the  tumor  "as  rough  as  a  rasp." 

One  of  the  most  ingenious  devices  for  the  removal  of  fragments  of  glass 
was  used  many  years  ago  by  Dr.  Levis,  of  Philadelphia.  A  woman  had  a 
broken  glass  pessary  in  the  vagina,  and  the  efforts  that  had  been  made  to 
remove  the  pieces  had  only  resulted  in  reducing  them  to  smaller  pieces,  com- 
minuting them  in  fact ;  a  severe  vaginitis — due  chiefly  to  the  fragments  of 
glass,  but  in  part  probably  to  the  attempts  at  extraction — was  present  when 
the  patient  came  under  Dr.  Levis's  care.  He  threw  into  the  vagina  by  means 
of  a  syringe  a  mixture  of  plaster-of-Paris,  and  after  two  or  three  days  removed 
the  mass,  the  solidified  mixture  having  fixed  in  it  the  various  pieces  of  glass. 

Whatever  means,  manual  or  instrumental,  are  used  for  the  removal  of 
foreign  bodies  from  the  vagina,  it  is  well  to  be  guided  by  the  words  which 
Blundell  said  could  be  usefully  inscribed  on  one  of  the  blades  of  the  obstetric 
forceps :  JLrfe,  non  vi. 

'  Nouveau  Diotionnaire  de  Medeoine  et  de  Chirurgie  Pratique,  tome  xxxviii. 
!  Philadelphia  Medical  Times,  1873. 
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In  all  cases  after  the  removal  of  the  foreign  bpdy,  if  it  has  been  in  the 
vagina  for  any  length  of  time,  antiseptic  injections  should  be  used  once  or 
oftener  each  day  until  healing  of  the  diseased  or  injured  parts  has  taken 
place.* 

Genital  Atresia. 

Genital  atresia  in  the  female  may  involve  any  part  of  the  utero-vagino- 
vulvar  canal,  and  it  may  be  congenital  or  accidental ;  in  the  congenital 
variety  there  may  be  only  a  rudimentary  vagina,  or  this  organ  may  be  absent. 
The  necessary  accidents  in  most  cases  resulting  from  this  condition  depend 
upon  the  presence  and  functional  activity  of  the  uterus  and  ovaries. 

Vulvar  Atresia. — About  the  sixth  week  of  intra-uterine  life,  there  appears 
at  that  part  of  the  embryo  to  be  occupied  by  the  external  sexual  organs  a 
swelling  known  as  the  genital  eminence,  and  then  two  lateral  folds  called 
the  genital  folds ;  at  the  end  of  the  second  month,  the  lower  portion  of  the 
genital  eminence  presents  a  furrow  or  fissure,  known  as  the  genital  fissure, 
and  by  this  depression  of  the  integument  a  communication  is  made  which 
1  connects  the  internal  genital  organs,  the  bladder,  and  the  rectum,  with  the 
exterior.  Should  the  genital  furrow  fail  to  appear,  or  be  imperfect,  there  is 
complete  atresia  of  the  vulva  and  of  the  anus.  This  arrest  of  development  is 
usually  associated  with  other  anomalies  aft'ecting  internal  organs,  and  condi- 
tions result  which  are,  as  a  rule,  incompatible  with  life,  so  that  the  question 
of  operation  rarely  arises. 

In  addition  to  this  congenital  form  of  complete  vulvar  atresia,  there  are 
two  forms  of  partial  atresia,  both  of  which  ai'e  accidental.  The  first,  that 
which  is  most  frequently  seen,  is  oftenest  found  in  young  infants,  and  con- 
sists in  an  adhesion  of  the  opposite  surfaces  of  the  nymphse;  Puech  considers 
its  most  frequent  cause  to  be  an  affection  analogous  to  the  balanitis  of  male 
children.  The  second  form  is  that  which  results  from  adherence  of  the  labia 
majora.  The  most  common  causes  are  acridity  of  the  urine  and  want  of 
cleanliness.  Rarer  causes  are  injuries  inflicted  in  attempts  at  rape,  burns, 
and  different  forms  of  vulvitis,  especially  that  which  may  occur  in  smallpox, 
or  in  puerperal  septicaemia.  Adhesion  of  the  nymphse  can  usually  be  reme- 
died by  simply  stretching  them  apart ;  in  cases  that  will  not  yield  to  this 
stretching  by  the  fingers,  a  grooved  director  may  be  passed  from  above  down- 
wards behind  the  united  parts,  and  then  with  scissors  or  bistoury  the  inter- 
vening tissue  may  be  divided.  Traction  may  be  tried  in  a  similar  manner 
if  the  labia  majora  are  adherent,  but  incision  of  the  connecting  tissue  will  be 
required  in  most  cases.  Care  must  be  taken  after  the  operation,  in  each  of 
these  varieties  of  partial  atresia,  to  prevent  the  separated  surfaces  from  re- 
uniting. 

Imperforate  Hymen. — The  simplest  and  most  frequent  form  of  vaginal 
atresia  is  that  arising  from  imperforate  hymen';  the  hymen  belongs  to  the 

'  In  addition  to  the  bibliography  given  by  Breisky  In  Billroth's  Handbuch,  and  that  referred 
to  ill  the  text,  the  following  references  are  offered  :  Hauff,  Ueber  Premdkorper  in  der  Vagina. 
Tubingen,  18Y8  ;  Medico-Chirurgical  Transactions,  vol.  xxxi ;  Casper-Liman,  Handbuch,  1881  ; 
Wien.  med.  Presse,  1875  ;  Medical  Times  and  Gazette,  1863,  1874;  1880 ;  Lancet,  1848,  1850, 
1872 ;  Schmidt's  .Tahrbucher,  1870  und  1875  ;  Le  M6d.-Praticien,  1882 ;  New  Orleans  Medical 
and  Surgical  Journal,  1884  ;  BibliothJque  du  Mfedecin-Praticien  ;  Sabatier,  M^deoine  Operatoire. 
Paris,  1832;  Archives  de  Tocologie,  1881;  Centralblatt  fiir  Gynakologie,  1879;  Berlin,  klin. 
Wooh.,  1875  ;  Boston  Medical  Journal,  1837  ;  Nashville  Journal  of  Medicine  and  Surgery,  1858; 
Medical  News,  1884;  American  Journal  of  Obstetrics,  Jan.  1882  (supplement),  and  May,  1883. 
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vagina  rather  than  to  the  vulva,  although  some  writers,  Puech,  for  example, 
de'scribe  the  condition  of  the  hymen  mentioned  as  a  vulvar  atresia. 

It  is  rare  that  hymeneal  atresia  is  discovered,  or  produces  any  serious  acci- 
dents, before  puberty,  though  in  a  few  instances  accumulation  of  mucus  may 
cause  its  distention  in  the  infant,  requiring  an  incision ;  such  cases  have  been 
observed  by  G-odefroy,'  Depaul,  JBlundell,  and  some  others.  A  girl  affected 
with  imperforate  hymen  has  at  the  age  of  puberty  the  characteristic  changes 
of  that  period,  save  that  the  monthly  flow  does  not  appear ;  at  more  or  less 
regular  intervals  efforts  at  menstruation  recur,  but  they  are  fruitless.  At 
first,  when  there  has  been  for  a  time  secretion  without  excretion,  the  product 
accumulates  in  the  vagina,  this  collection  of  blood  being  known  as  hcemato- 
colpos.  When  the  vagina  is  distended  to  its  utmost,  the  uterus  becomes 
enlarged  and  contains  the  fluid  which  escapes  periodically  from  its  mucous 
surface,  this  intra-uterine  collection  being  known  as  hmmatometra ;  the  ovi- 
ducts too,  in  some  cases,  may  become  receptacles  for  the  menstrual  fluid, 
and  then  the  uterus,  greatly  enlarged,  and  its  walls  thinned — in  one  case 
observed  by  Puech,^  they  were  as  thin  as  paper — forms  a  notable  abdominal 
tumor,  having  on  each  side  a  projection  formed  by  the  corresponding  dis- 
tended oviduct.  In  most  cases,  however,  the  tumors  found  on  the  sides  of 
the  uterus  are  caused  by  tension  of  the  broad  ligaments.  A  fatal  termi- 
nation may  result  from  peritonitis  caused  by  the  passage  of  blood  from  the 
abdominal  opening  of  an  oviduct  into  the  peritoneal  cavity,  or  a  similar 
accident  may  follow  rupture  of  a  distended  oviduct,  or  of  the  uterus.  Such 
a  termination,  according  to  Bernutz,  is  rare  before  the  second  or  third  year 
after  the  beginning  of  the  accidents  in  congenital  occlusion.  In  exceptional 
cases,  the  uterus  by  violent  contractions  overcomes  the  resistance,  and  there 
is  then  a  spontaneous  cure. 

Treatment. — Emmet  advises  free  incision  of  the  hymen,  and  thorough  wash- 
ing out  of  the  uterine  cavity  ;  and,  certainly,  the  uniform  success  which  he  has 
had  by  this  method  speaks  strongly  in  its  favor.  On  the  other  hand,  Bernutz 
favors  gradual  evacuation  of  the  fluid,  and  condemns  the  washing  out  of 
the  uterus  which  Recamier  had  practised.  If  the  uterus  be  greatly  distended, 
if  the  oviducts  be  also  involved,  or  if  adhesions  have  followed  inflamma- 
tion, most  operators  prefer  gradual  antiseptic  drainage  to  rapid  emptying  of 
the  uterus.  In  some  cases^  there  may  be  one  or  more  membranes  above  the 
hymen,  obstructing  the  vagina,  these  being  most  frequently  found  at  or  a  little 
above  the  middle  of  the  canal ;  in  one  instance  three,  and  in  another  four,  were 
present,  though  in  most  cases  there  is  only  one ;  their  treatment  does  not 
differ  from  that  of  imperforate  hymen. 

A  vaginal  atresia  is  called  complicated  when  there  is  atresia  of  the  uterus 
also  ;  the  treatment  of  the  latter  condition  will  be  considered  in  connection 
with  the  next  topic. 

Absence  or  Rudimentary  Condition  op  the  Vagina. — When  there  is 
absence  or  a  rudimentary  condition  of  the  vagina,  a  similar  anomaly  is  in 
most  cases  found  on  the  part  of  the  uterus.  In  the  one  case  there  is  inter- 
posed between  the  bladder  and  the  rectum  a  thin  layer  of  connective  tissue  \ 
in  the  other  there  is  a  fibrous  cord  occupying  the  normal  place  of  the  vagina. 
In  some  instances  this  fibrous  tissue  may  be  partially  converted  into  a  canal, 
oftener  at  the  upper  than  at  the  lower  portion,  but  in  some  cases  at  both  upper 
and  lower — a  cul-de-sac  at  each  place — the  intervening  part  being  solid. 

'  Bouohul,  Traite  Pratique  des  Maladies  des  Nouveau-nes. 
'  De  l'Atresie_des  Voies  Gfinitales  de  la  Femrae. 

"  Delaunay,  ;&tude  sur  le  Cloisonnement  transversal  du  Vagin  oomplet  et  incomplet,  d'origine 
congfaitale.    Paris,  1877. 
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The  question  as  to  an  operation  for  the  formation  of  a  vagina,  in  such  a 
subject,  is  by  the  majority  of  surgeons  decided  in  the  negative.  Ashhurst,' 
for  example,  referring  to  the  matter,  observes  that  the  surgeon's  art  may 
enable  such  a  woman  to  be  a  man's  mistress,  but  can  never  fit  her  to  be  his 
wife  and  the  mother  of  his  children.  The  late  Dr.-  Gross  said,  "  nothing  is 
to  be  done  ....  the  woman  is  impotent,  and  therefore  disqualified  for 
marriage."  Eoubaud^  says  that "  the  surgeon  ought  never  to  compromise  his 
art  by  facilitating  a  coitus  of  which  the  final  end,  fecundation,  cannot  be 
attained."  Puech  also  rejects  the  operation  in  cases  of  rudimentary  uterus, 
or  of  absence  of  this  organ. 

Levrat,  on  the  other  hand,  admitting  that  such  an  operation  is  only  for  the 
purpose  of  rendering  coition  possible,'  calls  it  "an  operation  of  complaisance," 
but  adds  that,  "  as  Le  Fort  says,  these  operations  of  complaisance  may,  after 
marriage,  become  operations  of  necessity." 

Dr.  Emmet  holds  that  "  if  the  vagina  be  absent,  it  is  proper  to  open  a 
canal  at  an  early  age,  even  if  no  retention  exists,  if  a  vestige  of  the  uterus 
can  be  detected ;"  he  says  that  in  one  of  the  cases  operated  on  by  him, 
"  nature  had  evidently  delayed  the  development  of  puberty  in  consequence 
of  an  occlusion,"  while  in  another  the  uterus  was  developed  after  failure  of 
the  operation  to  discover  any  trace  of  the  organ. 

There  is  no  difference  of  opinion  as  to  the  propriety  of  attempting  the 
formation  of  a  vagina  if  the  uterus  is  present,  and  especially  if  it  is  enlarged 
by  the  accumulation  of  menstrual  fluid  ;  the  procedure  is  facilitated  by  the 
latter  condition.  In  performing  the  operation,  the  patient  is  anaesthetized 
and  placed  in  the  lithotomy  position  ;  the  operator  passes  into  the  bladder  a 
steel  sound  or  catheter,  which  is  held  by  an  assistant,  and  then  introduces 
the  index  finger  of  the  left  hand  into  the  rectum.  The  next  step  is  to  cut 
the  skin,  by  snipping  with  scissors  in  a  vertical  line  below  the  urethra 
(Emmet),  or  by  a  transverse  or  slightly  curved  incision,  with  its  concavity 
above,  and  equidistant  from  the  rectum  and  the  urethra  (L.  de  Sinety) ;  then  a 
finger  of  the  right  hand  is  used  to  press  and  to  tear  the  tissues  apart,  as  origin- 
ally advised  and  practised  by  Amussat.  While  Amussat  made  the  new  vagina 
by  successive  stages,  most  operators  prefer  with  Emmet  to  accomplish  this  at 
a  single  sitting.  In  rare  cases  the  handle  of  the  scalpel  may  be  used  in  this 
process  of  tearing,  if  the  tissues  resist  the  finger  too  strongly,  or  they  may  be 
snipped  by  the  scissors.  In  a  very  interesting  case  narrated  by  Fletcher,*  of  a 
married  woman  twenty-two  years  old,  who  suffered  from  absence  of  the  vagina, 
he  made  a  dissection  with  the  scalpel  two  inches  in  depth,  and  then  successfully 
completed  the  opening  of  a  passage  to  the  uterus  by  means  of  a  large  rectal 
bougie,  which,  introduced  into  the  opening  made  by  the  scalpel,  was 
forced  farther  by  successive  blows  with  a  mallet  upon  its  external  end.  The 
operator  in  the  pi'ocess  of  tearing,  or  of  dissection,  guards  against  injury  to 
the  bladder  or  the  rectum  by  the  finger  in  the  latter,  and  by  the  sound  in  the 
former.  If,  after  reaching  the  neck  of  the  womb,  it  be  found  imperforate,  a 
trocar,  a  suitable  knife,  or  scissors,  may  be  used  to  open  it.  In  addition  to  the 
dangers  of  the  operation  which  have  been  mentioned,  the  ureters  or  the  peri- 
toneum maybe  injured.  "Some  surgeons,"  even  the  most  able,  have  been 
under  the  necessit}'  of  desisting  from  the  operation,  because  it  has  appeared 
to  them  impracticable  or  too  dangerous." 

In  cases  where  it  has  been  difficult  or  impossible,  by  the  creation  of  a  vagina 
or  the  restoration  of  the  organ  after  accidental  occlusion,  to  get  access  to  the 

'  Principles  and  Practice  of  Surgery.  ^  Traite  de  I'Impuissanoe  et  de  la  Sterility. 

'  Nouveau  Dictionnaire  de  M6decine  et  de  Chir.  Prat.,  tome  xxxviii. 
^  Medioo-Chirurgical  Notea  and  Illustrations.     London,  1831. 
5  Hegar  und  Kaltenbaoh,  op.  oit. 
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womb  distended  by  menstrual  fluid,  puncture  of  the  uterus  through  the  rectum 
has  been  successfully  resorted  to.  Such  a  puncture,  if  a  small  trocar  is  used, 
is  not  dangerous.  Simon  proposed  as  a  substitute  for  this  operation,  an  open- 
ing into  the  uterus  through  the  bladder. 

CoMPLpx  Atresia. — In  some  cases  of  double  uterus  and  vagina,  one  of  the 
vaginas  or  one  of  the  uteruses  may  be  occluded  ;  such  an  occlusion  is  called 
a  complex  atresia.  If  the  vagina  be  only  occluded  in  part,  menstrual  blood 
accumulates  in  the  unobstructed  portion,  giving  rise  to  a  tumor  which 
encroaches  upon  the  open  vagina,  and  this  tumor  is  known  as  lateral  hoem.ato- 
colpos.  After  a  time  the  uterus  itself  becomes  distended,  and  then  there  is 
lateral  hcematometra  conjoined  with  hsematocolpos.  If  the  vagina  is  com- 
pletely occluded,  or  the  os  uteri  closed,  the  menstrual  fluid  is  confined  to  the 
uterus.  In  case  of  lateral  hsematocolpos,  an  opening  may  be  readily  made 
from  the  other  vagina.  So  too,  in  lateral  hsematometra,  an  opening  may  be 
made  from  the  vagina  belonging  to  the  other  uterus,  or  from  the  cervical 
canal  of  the  latter. 

Accidental  G-enital  Atresia. — It  is  altogether  exceptional  for  this  form 
of  atresia  to  occur  prior  to  the  establishment  of  the  menstrual  function,  but 
when  it  does  occur,  the  effects  are  the  same  as  in  the  congenital  form,  and 
therefore  such  cases  may  be  omitted  from  present  consideration.  Accidental 
or  acquired  atresia  may  result  from  cauterization,  from  amputation  or  cancer 
of  the  neck  of  the  womb;  from  irritant  or  corrosive  substances  introduced 
into  the  vagitia — as  in  the  case  of  a  woman  who  used  a  vaginal  injection  of 
sulphuric  acid  to  procure  abortion — from  puerperal  vaginitis,  from  ulceration 
of  the  vagina  in  typhoid  fever  or  in  smallpox,  etc. 

The  accidents  characterizing  menstrual  retention  from  accidental  atresia 
are  similar  to  those  observed  in  congenital  atresia.  They  differ,  as  pointed  out 
by  Bernutz,  in  the  much  greater  gravity  which  they  present ;  and  there  will 
be  symptoms  produced  at  the  first  attack  of  pain,  which  are  not  usually  found 
until  the  fifth  or  sixth  month  in  cases  of  congenital  retention.  "At  the 
second  or  third  menstrual  epoch  without  excretion,  this  depending  upon  the 
habitual  abundance  of  the  flow  and  upon  circumstances  which  may  increase  or 
lessen  the  secretion,  the  patients  are  a  prey  to  cruel  uterine  colics,  which  usually 
compel  them  to  seek  professional  help."  At  this  time  an  abdominal  tumor 
may  be  found,  caused  by  the  enlarged  uterus,  and  also  a  vaginal  tumor  if 
there  be  space  above  the  adherent  part  of  the  vagina  for  the  collection  of 
blood.  The  prognosis  is  the  more  favorable,  in  this  as  well  as  in  congenital 
atresia,  the  shorter  the  time  that  menstrual  retention  has  existed. 

Treatment. — This  does  not  differ  from  that  required  in  the  corresponding 
form  of  congenital  atresia,  save  that,  if  the  atresia  be  of  the  vagina,  it  will  be 
found  necessary,  on  account  of  the  firm  and  resisting  character  of  the  cicatri- 
cial tissue,  to  resort  more  frequently  to  bistoury  or  scissors.  Most  surgeons 
prefer  operating  at  a  time  when  the  sexual  organs  are  in  repose,  therefore 
about  the  middle  of  the  menstrual  interval.  The  local  use  of  antiseptics 
is  to  be  observed  in  the  operation  and  in  the  after-treatment.  Another  im- 
portant prophylactic  means  is  to  keep  the  patient  in  bed,  even  after  appa- 
rently so  simple  an  operation  as  opening  an  imperforate  hymen,  for  some  days 
subsequently.  The  liability  to  contraction  and  closure  of  the  vagina  which  has 
been  formed,  or  of  that  which  has  been  opened,  should  be  guarded  against 
by  the  regular  introduction  of  some  artificial  dilating  body,  such  as  a 
uterine  glass  speculum,  or  one  of  Sims's  dilators. 
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Double  Yagina. 

Duplicity  of  the  vagina  is  caused  by  an  arrest  of  development;  coalescence 
of  the  lower  portions  of  Miiller's  ducts  has  occurred,  but  absorption  of  the 
intervening  double  wall  has  failed.  In  the  majority  of  cases  a  similar  arrest 
of  development  has  affected  the  uterus,  so  that  it  also  is  double.  Neverthe- 
less, in  several  cases^  that  have  been  observed  the  uterus  has  been  single,  though 
in  some  of  these^  the  os  and  cervix  have  been  double.  Usually  the  two  vaginas 
are  placed  side  by  side,  not,  however,  precisely  parallel,  but  the  left  on  a  plane 
a  little  anterior  to  the  right.  Dempsey^  has  reported  a  case  in  which  the  septum 
was  transverse,  one  vagina  thus  being  anterior,  and  the  other  posterior.  In 
Stickel's*  case,  menstruation  occurred  alternately  through  one  and  the  other 
vagina,  but  never  simultaneously  through  both.  It  not  unfrequently  happens 
that  one  vagina  is  larger  than  the  other ;  and  in  one  case^  at  least  in  which 
two  uteruses  existed,  these  organs  corresponded  in  size  with  the  respective 
vaginas.  In  a  case  reported  by  Ollivier,^  upon  post-mortem  examination  of  a 
woman,  forty-two  years  of  age,  who  had  given  birth  to  six  children,  there  were 
found  two  uteruses  and  two  vaginas,  and  only  the  left  uterus  had  been  preg- 
nant ;  as  far  as  the  right  vagina  was  concerned,  the  woman  had  remained  a 
virgin.  In  another  instance'  each  uterus,  in  a  woman  who  had  previously 
given  birth  to  three  children,  was  pregnant,  and  aborted — a  one  month's  foetus 
being  removed  from  one  uterus,  and  three  days  afterwards  a  three  months' 
foetus  from  the  other.  In  one  case'  of  single  uterus  with  two  vaginas,  only 
one  of  these  commmiicated  with  the  womb,  the  other,  though  of  about  equal 
length,  being  simply  a  oul-de-sa,c.  In  most  of  the  cases  in  which  the  thickness 
of  the  septum  has  been  mentioned,  this  was  about  one-eighth  of  an  inch. 
Many  of  the  cases  of  duplicity  of  the  vagina  have  been  first  recognized  in 
labor,  and  in  the  majority  of  these  the  septum  has  been  spontaneously  torn ; 
in  others  it  has  caused  such  del^y  in  labor  that  it  has  been  divided  by  the 
obstetrician.  In  other  instances,  painful  coition  has  led  to  the  discovery  of 
the  malformation.  In  one  instance  each  vagina  was  too  small  for  intromis- 
sion, and  coitus  had  for  some  years  been  practised  through  the  urethra. 

The  treatment  of  double  vagina  is  division  of  the  septum  with  scissors,  if 
the  difficulty  be  first  discovered  when  the  subject  is  in  labor ;  under  other 
circumstances  this  division  may  be  made  with  the  galvano-cautery  wire,  or 
with  the  elastic  ligature. 


Hydrocele  Muliebris. 

The  peritoneal  covering  of  the  round  ligament  normally  ends  at  the  in- 
guinal canal,  but  in  some  cases  it  is  prolonged  to  the  labium  majus,  causing 
a  persistence  of  the  canal  of  E^uck.  This  canal  may  have  ft-ee  communi- 
cation with  the  peritoneal  cavity,  or  it  may  be  closed  at  the  abdominal  ring; 
in  the  latter,  case  a  cyst  is  formed,  encysted  hydrocele.  In  rare  cases  the 
cjst  is  double,  the  canal  not  only  being  closed  at  the  abdominal  ring,  but 
also  at  some  other  point  in  its  course.     In  some  instances  the  cyst  is  in  the 

'  Schmidt's  .Jahrbucher,  1870  ;  Boston  Medical  and  Surgical  Journal,  1882  ;  Edinburgh  Medi- 
cal Journal,  1864;  Matthews  Duncan,  Researches  in  Obstetrics  (two  cases). 

2  For  example,  in  Dempsey's  case  (Dublin  Joilrnal, of  Medical  Sciences,  vol.  Ixvi.). 

'  Op.  oit.  *  Boston  Med.  and  Surg.  Journal,  1859. 

6  Arch,  fur  Gynakol.,  1884.  6  Gaz.  M6d.  de  Paris,  1872. 

^  Chicago  Med.  Jour.,  1879.  V 

0  Boardmaii's  case  (Boston  Medical  and  Surgical  Journal,  1882).  A  somewhat  similar  case 
has  been  observed  by  Emmet  (Principles  and  Practice  of  Gynaecology). 
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round  ligament,^  its  fibres  being  separated.  In  a  third  condition  fluid 
may  collect  outside  of  the  canal.  Cases  of  hydrocele  of  the  femoral  canal, 
much  rarer  than  those  of  the  canal  of  N'uck,  have  also  been  observed. 

The  tumor  formed  by  hydrocele  is  usually  about  the  size  of  a  hen's  egg ; 
its  contents  are  generally  serous  and  transparent,  but  may  be  greenish  in 
color.  1^0  impulse  is  communicated  to  the  tumor  by  coughing,  and  fluctua- 
tion may  generally  be  recognized ;  the  most  important  diagnostic  mark  is 
translucency  by  transmitted  light,  and  in  this  examination  Osborn^  recom- 
mends using  the  ordinary  stethoscope. 

Chiari  has  given  examples  of  inflamed  hydrocele,  a  disorder  which  may  be 
confounded  with  inflamed  epiplocele  or  strangulated  hernia ;  in  one  of  two 
cases  observed  by  Wile,^  inflammation  and  suppuration  occurred.  The  dis- 
ease is  not  frequently  seen.  Hennig,*  in  a  recent  paper,  said  that  he  was  able 
to  find  only  thirty-nine  cases  reported. 

Treatment— Hennig,  in  1868,  successfully  treated  a  case  of  hydrocele  by 
free  incision,  then  passing  into  the  sac  a  double  iron-wire  suture.  Bennet, 
in  1870,'  succeeded  by  first  evacuating  the  cyst  and  then  injecting  a  satu- 
rated solution  of  iodine.  Wile  i-emoved  the  fluid  with  the  fine  needle  of  an 
aspirator,  and  injected  half  a  drachm  of  tincture  of  iodine.  Goodell  suggests 
that  if  there  is  any  communication  with  the  abdominal  cavity,  pressure  should 
be  made  at  the  internal  ring,  and  the  injected  fluid  should  be  withdrawn. 
Osborn  succeeded  by  simple  tapping,  followed  by  manipulation  so  that  the 
walls  of  the  cyst  would  become  inflamed,  then  applying  ice  and  keeping  the 
patient  at  rest.  Hegar  and  Kaltenbach  advise  free  incision  and  keeping  the 
wound  open  by  stitching  the  margins  of  the  incised  cyst  and  skin  together. 


Vulvar  and  Vaginal  Fissures. 

Occasionally,  especially  in  women  recently  married,  one  or  more  flssures 
may  be  found  at  the  vulva  or  just  at  the  entrance  of  the  vagina.  Analogous 
to  anal  fissure,  these  may  cause  great  distress,  especially  in  coition,  in  some 
cases  indeed  resulting  in  vaginismus.  The  treatment  required  by  a  vulvar  or 
vaginal  fissure  is,  in  the  first  place,  physiological  rest  of  the  parts.  !N"ext, 
the  application  of  iodoform  in  powder  twice  a  day;  and,  if  this  should  fail  in 
curing,  dilatation  of  the  vaginal  entrance,  or  a  longitudinal  incision  through 
the  base  of  the  fissure. 
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(ji-angrene  of  the  vulva  may  result  from  traumatism,  as  by  a  blow  or  fall, 
or  by  injury  in  labor ;  it  may  follow  the  punctures  of  anasarca,  or  may  occur 
in  tj'phoid  or  in  puerperal  fever.  The  disease,  however,  is  more  frequent  in 
infancy  than  at  any  other  period  of  life,  and  is  then  usually  called  noma,  being 
regarded  as  analogous  to  cancrum  oris.  According  to  Parrot,^  it  is  in  the  be- 
ginning simply  aphthous  vulvitis,  the  gangrene  not  being  a  complication  but  a 
modality  of  this  vulvitis.  The  disease  first  appears  in  the  form  of  vesicles,  or 
phlyctenulse,  filled  with  a  sanguinolent  fluid,  and  having  a  grayish  or  brownish 
tint.  These  are  soon  replaced  by  black  patches,  while  the  surrounding  parts 
are  swollen  and  cedematous.     The  labia  majora  are  aft'ected  twice  as  often  as 

'  Hegar  und  Kaltenbaoli,  op.  oit.  2  Lancet,  March  7,  1885. 

'  American  Journal  of  Obstetrics.  *  Centralblatt  fiir  Gynakologie. 

s  Medical  Eeoord,  1870.  «  Revue  de  Mgdeoine,  1881. 
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any  other  part  of  the  vulva ;  the  disease  may  extend  to  the  genito-crural  folds, 
groins,  perineum,  anus,  rectum,  neighboring  parts  of  the  thighs,  and  mons 
veneris.  In  thirty-nine  out  of  fifty-six  cases  mentioned  by  Parrot,  the  dis- 
ease occurred  in  connection  with  measles,  while  in  only  nine  w^as  it  inde- 
pendent of  any  other  affection.  Purefoy'  says  that  there  is  a  febrile  condi- 
tion which  lasts  about  three  days  before  the  local  manifestation  of  the 
disease.  Madden^  says  that  it  is  most  frequent  in  the  scrofulous  and 
half-starved  children  of  the  poor.  While  improvement  of  nutrition  and  the 
administration  of  tonics  are  indicated,  the  local  treatment  is  more  important. 
Black  wash,  Condy's  fluid,  a  solution  of  carbolic  acid,  etc.,  are  recommended 
by  some  surgeons;  Parrot  advises  simply  the  employment  of  iodoform.  This 
should  be  freely  applied  in  the  form  of  powder  once  a  day  to  the  diseased 
parts ;  the  result  is  very  prompt  and  satisfactory. 


Lupus. 

Huguier,  in  1848,  described  under  the  name  of  esthiom^ne,  an  affection  of  the 
vulva  which  most  authors  regard  as  lupus,  analogous  to  the  disease  as  it 
appears  on  the  face.  He  made  different  varieties,  superficial,  deep,  and  hyper- 
trophic. According  to  Deschamps,*  under  the  name  of  esthiomfene  of  the  vulva, 
affections  the  most  diverse  from  an  anatomical  point  of  view  have  been 
described — epithelioma,  syphilis,  tuberculosis,  elephantiasis,  etc. — and  there- 
fore the  term  should  be  rejected.  He  even  regards  it  as  possible  that  the 
name  of  lupus  will  also  disappear  when  it  can  be  conclusively  shown  that 
the  affection  so  designated  is  of  a  tuberculous  nature. 

Lupus  of  the  vulva  has  not  been  often  observed,  though  possibly  the  disease 
is  less  infrequent  than  is  generally  supposed.  Huguier  reported  nine  cases, 
West^  five,  Taylor"  six,  Macdonald*  three,  and  Matthews  Duncan'  four.  Of 
these  twenty-seven  patients  the  youngest  was  thirteen,  and  the  oldest  fifty- 
seven  years  old. 

According  to  Taylor,  when  lupus  presents  the  superficial  or  serpiginous  form, 
the  labia  majora  are  generally  affected  first,  or  the  crease  between  one  of 
them  and  the  thigh.  Cutaneous  tubercles  are  gradually  developed ;  these  vary 
in  size,  and  in  some  cases  are  united  at  their  borders  so  as  to  form  masses 
which  in  their  central  part  present  ulcerations  notable  for  their  irregular 
borders,  and  hence  called  serpiginous  ulcerations.  The  disease  may  involve 
the  entire  vulva,  and  may  extend  to  the  groins,  to  the  perineum,  and  to  the 
anal  region.  The  ulcerated  parts  present  a  whitish  or  violet  color.  One  part 
may  be  healing  while  the  disease  is  invading  another,  and  afterward  that 
which  has  been  healed  may  be  again  affected.  If  the  ulceration  be  deep 
instead  of  superficial,  perforation  may  take  place  into  the  bladder  or  into 
the  rectum,  or  the  ulceration  may  dissect  away  the  cellular  tissue  around  the 
latter,  causing  the  organ  to  protrude  for  several  inches.  In  the  hypertrophic 
form,  the  nymphse  and  the  hood  of  the  clitoris  are  most  frequently  affected, 
although  the  disease  may  extend  to  the  entire  vulva ;  the  diseased  parts  may  be 
increased  to  four  or  five  times  their  natural  size.  The  secretion  from  ulcerated  , 
lupus  is  usually  slight,  not  purulent,  but  serous;  in  some  cases,  however,  a 
dirty,  puriform  discharge  has  been  observed,  and  Duncan  has  called  attention 
to  lupus  of  the  vulva  especially  characterized  by  bleeding. 

1  American  Journal  of  Obstetrics,  October,  1882.  2  Ibid. 

'  Archives  de  Tooologie,  Mars,  1886.  *  Diseases  of  Women. 

'  Transaetions  of  the  American  Gynaecological  Society,  vol.  vi. 

'  Transactions  of  the  Edinburgh  Obstetrical  Society,  vol.  ix.  '  Ibid. 
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The  disease  is  essentially  chronic,  lasting  for  many  years  ;  when  death  re- 
sults, it  is  usually  from  peritonitis.  According  to  the  statistics  presented  by 
Taylor,  treatment  relieves  more  cases  than  it  cures,  but  more  cases  are  cured 
than  entirely  unrelieved.  The  patients  do  not  suffer  severe  pain,  but  in  the 
hypertrophic  variety  of  the  disease  have  great  discomfort  and  difficulty  in 
walking,  and  coition  may  be  likewise  interfered  with ;  such  a  result,  too,  fol- 
lows healing  of  ulcerated  surfaces  at  or  near  the  vulvar  opening,  which  is  nar- 
rowed by  the  resulting  cicatrices. 

Treatment. — Most  authorities  attach  little  importance  to  constitutional 
remedies.  Taylor  uses  few :  he  chiefly  trusts  to  the  bichloride  of  mercury 
in  doses  of  one-twenty-fifth  of  a  grain,  in  a  tonic  mixture.  L.  de  Sinety  ad- 
vises suitable  hygiene  and  the  administration  of  cod-liver  oil  and  the  potassic 
or  ferric  iodide,  the  two  last-mentioned  remedies  being  used  separately ;  he 
also  advises  the  employment  of  tincture  of  iodine,  and  he  speaks  favorably 
of  sulphur  waters  and  sea-bathing.  The  local  treatment  is  of  the  first 
importance.  In  the  serpiginous  form  of  ulceration,  cauterization  is  advised. 
Taylor  recommends  the  acid  nitrate  of  mercury  ;  Martin,^  strong  nitric  acid ; 
Guerin,^  Vienna,  arsenical,  or  chloride-of-zinc  paste, preferring  the  last;  L.de 
Sinety,^  caustic  potassa;  the  galvano-cautery  and  the  thermo-cautery  have 
been  advised  by  others.  In  deep  ulceration  caustics  cannot  be  used ;  but 
here  the  parts  may  be  brushed  with  tincture  of  iodine,  and  iodoform  may  be 
applied  in  powder.  In  the  hypertrophic  form  {esthiow.bie  ilephantiasic,  lupus 
prominens)  excision  is  usually  resorted  to.  This  has  been  done  with  the  galvano- 
cautery,  with  Taylor's  crushing  scissors,  and  with  Cheron's  instrument— /orc2- 
presseur  d  lames  parallUes — used  to  first  pedunculize  the  tumors,  after  which 
they  are  cut  off.  The  method  of  erasion,  or  scraping,  as  used  by  Volkmann 
in  lupus  of  the  face,  has  also  been  applied  to  vulvar  lupus.^  A  small,  long 
spoon,  with  moderately  sharp  edges,  has  been  devised  for  the  purpose  of  scrap- 
ing away  the  hypertrophied  tissues.  This  scraping  must  be  very  complete; 
after  the  hemorrhage  has  ceased,  the  solid  nitrate  of  silver  is  freely  applied, 
and  then  the  parts  are  dressed  with  lint  dipped  in  carbolized  oil ;  an  anses- 
thetic  is  advisable  during  the  processes  of  erasion  and  cauterization. 


Elephantiasis  op  the  Vulva. 

Elephantiasis  affects  the  external  genital  organs  next  in  frequency  to  the 
leg  and  foot.  The  disease  is  not  of  frequent  occurrence  except  in  tropical 
and  semitropical  countries.  The  first  case  of  vulvar  elephantiasis"  clearly 
described,  was  observed  by  Saucerotte  in  1776.  The  disease  may  occupy  the 
entire  vulva,  or  may  be  limited  to  a  particular  part,  as,  for  example,  the  clito- 
ris. In  the  majority  of  cases  it  is  found  affecting  one  or  both  labia  majora, 
either  with  or  without  other  parts  being  involved.  Mayer's'  statistics, 
which  include  thirty-seven  cases,  show  that  the  disease  began  in  eighteen 
during  the  period  between  twenty  and  thirty  years  of  age. 

Elephantiasis  usually  appears  in  the  form  of  broad-based  tumors,  but  they 
may  be  pedunculated.  These  tumors  frequently  grow  to  an  enormous  size ; 
one  may  be  as  large  as  the  head  of  an  adult,  and  weigh  from  twenty  to  thirty 
pounds.     Barron  Larrey'  saw  in  Egypt  a  woman  who  had  elephantiasis  of 

'  Billroth,  Handbuoh.  der  Frauenkrankheiten. 

2  Maladies  des  Organes  GSnitaux  Externes  de  la  Femme. 

'  Traits  Pratique  de  GynSoologie. 

*  Stowers,  British.  Medical  Journal,  January  3,  1885. 

5  Cellard,  De  I'ElSphantiasis  Vulvaire  ohez  les  Europeennes.     1877. 

*  Die  Elephantiasis  Vulvae. 

1  Relation  historique  et  ohirurgioale  de  I'Exp^dition  de  I'armfie  d'Orient  en  Egypte  et  en  Syria. 

VOL.  vr. — 45 
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the  feet,  and  also  of  the  vulVa ;  the  disease  of  the  latter  appeared  as  two 
tumors,  one  on  either  side  of  the  vulva,  each  being  as  large  as  an  infant's 
head,  and  measuring  more  than  thirteen  inches  in  circumference,  four  inches 
in  transverse  diameter,  and  seven  inches  in  height.  The  tumors  of  elephan- 
tiasis temporarily  increase  in  size  during  menstruation,  and  in  pregnancy. 

tn  some  cases  the  origin  of  the  disease  may  be  traced  to  an  injury,  while 
in  others  it  has  been  attributed  to  eczema,  erysipelas,  or  syphilis.  The  skin 
is  greatly  thickened,  and  abundant  proliferation  of  its  constituents  occurs, 
while  the  lymph-spaces  and  lymph-vessels  are  greatly  dilated. 

Elephantiasis  may  be  confounded  with  condylomata,  or  with  lupus. 
From  the  former,  it  is  distinguished  by  there  being  present  changes  in  the 
tissues  beneath  the  tumors,  in  elephantiasis ;  from  the  latter,  by  the  ulceration 
in  elephantiasis  being  superficial  and  healing  spontaneously,  while  those  of 
lupus  are  deeper  and  progressive. 

Medical  treatment  is  without  avail,  and  the  only  remedy  is  extirpation  of 
the  diseased  mass.  If  this  be  pedunculated,  a  double  ligature  may  be  applied, 
and  then  excision  effected  with  scissors  or  knife.  When  the  growth  has  a 
broad  base,  the  thermo-cautery,  the  galvano-cautery,'  the  ecraseur,  the  elastic 
ligature,  scissors,  or  the  scalpel,  may  be  used.    If  the  form  of  the  tumor  permit, 

Fig.  1399. 


ht  t '  III 


Elephantiasis  of  the  vulva.    (After  Scliroeder.) 

the  method  of  McGregor^  may  be  followed ;  he  applied  Esmarch's  band- 
age, so  that  the  operation  was  made  almost  bloodless,  though  the  tumor 
was  a  very  large  one,  and  though  twenty  vessels  were  tied.  If  the  tumor 
be  removed  by  the  knife,  bleeding  vessels  should  be  tied  at  once,  or  hsemo- 

•  In  Bourguet's  case  (Gazette  des  H6pitaux,  1867),  operated  on  with  the  fioraseur,  the  bladder 
was  injured,  and  death  from  peritonitis  occurred  on  the  third  day. 
,    *  Glasgow  Medical  Journal,  1879. 
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static  forceps  used;  or  the  plan  of  Schroeder/  or  that  of  Munde/  may  be  fol- 
lowed. Schroeder  begins  cutting  away  the  growth  at  its  lowest  part,  and 
at  once  stitches  the  borders  of  the  incision  together,  and  thus  proceeds 
step  by  step,  to  the  upper  part,  immediate  union  of  the  wound  by  deep 
stitches  following  the  process  of  excision.  The  following  illusti-ations  show, 
first,  the  mass  to  be  removed  (Fig.  1399),  and  then  the  united  wound  after 
the  removal  (Fig.  1400).  Munde  resorted  to  the  ingenious  method  of  pass- 
ing under  the  base  of  the  tumor  three  strong  pins,  and  beneath  their  pro- 
jecting ends  an  elastic  ligature,  thus  pedunculating  the  tumor ;  the  tumor 
was  then  excised  without  loss  of  blood,  though  after  the  removal  of  the  pins 
and  ligature  several  vessels  had  to  be  tied. 

Fig.  1400. 
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Operation  for  elephantiasis  of  vulva.     (After  Mundd.) 


In  some  cases  the  disease  returns,  and  in  rare  instances  the  operation  is  fol- 
lowed by  death ;  this  event  occurred  in  only  one  of  forty  cases  analyzed  by 
Cellard. 

Tumors  of  the  Vulva. 


Cysts. — Most  vulvar  cysts  originate  from  thevulvo-vaginal  glands' or  from 
their  excretory  ducts,  and  are  retention-cysts.  They  occur  much  more  fre- 
quently upon  the  left  than  upon  the  right  side — ^in  eighteen  cases  out  of  thirty- 

1  Zeitschrift  fiir  Geburtshiilfe  und  Gynakologie,  1878. 

2  American  Journal  of  Obstetrics,  volume  xv. 

*  This  seems  to  be  doubted  by  Matthews  Duncan  (Medical  Times  and  Gazette,  vol.  i.  1880), 
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four  observed  by  Huguier,  in  eight  out  of  nine  under  the  care  of  Emmet.  If 
the  tumor  has  its  origin  in  the  duct,  and  this  is  much  the  more  frequent 
variety,  it  is  unilocular,  but  it  is  multilocular  if  arising  from  the  gland.  The 
.  contents  are  usually  serous  and  translucent,  but  may  be  jelly-like  and  choco- 
late-colored, or  simply  fluid  blood ;  a  case  of  this  kind,  originally  regarded 
as  an  abscess  of  the  vulvo-vaginal  gland,  but  afterward  called  a  labial  throm- 
bus, was  observed  by  Dr.  Storer,'  but  it  was  not  an  effusion  of  blood  into  the 
connective  tissue,  and  therefore  did  not  answer  to  the  ordinary  definition  of 
a  labial  thrombus  or  hsematoma. 

The  size  of  these  cysts  varies ;  rarely  greater  than  that  of  a  walnut  or  a 
hen's  egg,  it  may  be  as  large  as  that  of  a  goose's  egg,  an  orange,  or,  accord- 
ing to  Hildebrandt,  a  child's  head  at  birth.  If  the  tumor  be  small,  it  will 
appear  solid,  and  it  is  then  only  by  the  exploring  needle  or  aspirator  that  a 
correct  diagnosis  can  be  made. 

In  the  treatment  of  these  tumors,  simple  evacuation  of  the  contents  affords 
only  temporary  benefit,  for,  the  cyst-wall  remaining  entire  and  unchanged, 
the  tumor  re-forms.  Another  method  consists  in  the  use  of  a  seton,  and  the 
results  have  been  favorable.  The  cyst  has  been  freely  opened,  and  the  cyst- 
wall  cauterized  with  iodine,  with  nitrate  of  silver,  or  with  the  thermo- 
cautery ;  the  result  is  usually  satisfactory.  The  cyst  may  be  extirpated ;  in 
this  operation  great  care  must  be  taken  in  cutting  the  tissues  over  the  cystj 
to  avoid  opening  it,  and  after  the  first  incision  the  removal  of  the  tumor 
should  be  accomplished  chiefly  with  the  handle  of  the  scalpel.  If  complete 
removal  of  the  cyst  prove  difficult  or  impossible,  &  part  of  its  wall  may  be 
excised,  and  the  remaining  cavity  may  be  filled  with  oakum  or  carbolized 
cotton. 

Rarer  cysts  have  been  attributed  to  clots  of  blood  which  have  been  encap- 
sulated, or  to  ectasia  of  lymphatic  vessels.  Werth^  has  described  a  cyst  the 
size  of  a  cherry,  observed  by  him  in  a  girl  twenty  years  old,  which  had  not 
the  complicated  and  typical  structure  of  a  retention-cyst,  but  which  originated 
from  a  displaced  mass  of  epithelium. 

Sebaceous  cysts  have  been  frequently  met  with  in  the  vulva ;  though  small, 
they  cause  considerable  annoyance.  Dermoid  cysts  have  been  rarely  seen  in 
this  part.  Cysts  of  the  nymphse  are  very  rare ;  Dr.  Wiltshire^  has  described 
two  observed  by  him  in. different  subjects,  one  tumor  the  size  of  a  hazel-nut, 
the  other  as  large  as  a  walnut ;  they  were  attached  in  a  slightly  pendulous 
manner,  and  contained  a  translucent  fluid.  Bartelberger*  has  recently  de- 
scribed a  cyst  the  size  of  a  lentil,  found  by  him  in  the  hymen  of  a  new-born 
child,  the  cyst  being  microscopically  analogous  to  retention-cysts  of  the 
nymphse.  Dr.  Lusk°  met  with  a  gaseous  tumor  of  the  labium,  originating, 
as  he  believed,  in  an  abscess  of  Bartholin's  gland  that  had  opened  into  the 
rectum,  and  had  left  a  fistula  connecting  the  gland  and  the  bowel. 

LiPOMATA. — Lipomata  generally  originate  from  one  or  the  other  of  the  labia 
majora,  or  from  the  mons  veneris.  Like  fibro-myomata  they  are  movable,  but 
they  differ  from  the  latter  in  consistence ;  this  mobility  assists  in  distinguish- 
ing them  from  the  tumors  of  elephantiasis.  In  some  cases  a  lipoma  attains 
an  enormous  size,  as  in  those  reported  by  Stiegle'  and  by  Capelle.'  In  the 
former  case  the  tumor,  originating  from  the  left  labium  majus,  was  fifty-five 

'  Journal  of  the  Gynaecological  Society  of  Boston,  vol.  ii. 

2  Centralblatt  fur  Gynakologie,  1878. 

'  Trans.  Obstet.  Soo.  Lend.,  vol.  xxiii. 

*  Archiv  fiir  Gynakologie,  1884.  ^  American  Journal  of  Obstetrics,  vol.  xiii. 

8  Zeitsohrift  fiir  Chirurgie  und  GeburtsMlfe,  1856. 

'  Journ.  de  Med.,  etc.     Bruxelles,  1860. 
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centimetres  long,  fifteen  broad,  and  thirteen  thick,  and  it  weighed  ten  pounds. 
Capelle's  patient  was  thirty  years  old,  had  been  married  ten  years,  and  had 
observed  for  this  time  an  increase  in  the  right  labium  majus,  until,  in  May, 
1859,  it  was  found  that  a  lipoma  occupied  the  space  from  the  pubic  symphysis 
to  the  buttocks,  and  reached  to  the  knees  ;  the  tumor  was  thirty-three  centi-. 
metres  in  length  and  fifty  in  circumference;  it  was  successfully  removed. 

BruntzeP  has  narrated  a  case  of  labor  complicated  by  a  lipoma  of  the  right 
labium  majus  the  size  of  a  man's  fist;  it  had  been  first  noticed  four  years 
before ;  a  folded  towel  was  used  to  draw  the  growth  to  one  side,  and  the  for- 
ceps was  successfully  used  without  injury  to  either  the  perineum  or  the  tumor. 


Fig.  1401. 


Fibromata. — Solid  tumors — fibrous,  myomatous,  or  fibro-myomatous — may 
occur  at  the  vulva.  According  to  liildebrandt  they  are  formed  from  the 
subcutaneous  connective  tissue  of  the 
perineum  and  of  the  labia  majora,  and 
from  the  muscular  fibres  of  the  round 
ligament.  A  fibrous  growth  may  be 
formed  on  one  of  the  nymphse,  as  in  a 
case  reported  by  the  late  Dr.  George 
Pepper.^  The  size  of  these  tumors 
varies  from  that  of  a  pea  to  that  of  the 
fist,  or  may  even  be  much  larger,  as  in 
a  case  observed  by  Schroeder,  in  which 
the  tumor  was  as  large  as  a  child's  head, 
or  as  in  that  of  Hill,^  in  which  it  mea- 
sured eleven  inches  inlength  and  twenty 
in  circumference,  and  after  removal 
weighed  nearly  three  pounds  and  a  half. 
These  tumors  frequently  increase  in  size 
during  menstruation  or  pregnancy,  di- 
minishing somewhat  in  the  absence  of 
these  conditions.  Tending  to  grow  in 
the  direction  of  least  resistance,  it  is 
not  unusual  for  a  fibroma  to  become 
pedunculated,  and  the  tumor,  increas- 
ing in  weight,  may  elongate  the  pedi- 
cle, so  that  the  growth  may  fall  as  low 
as  the  knees.  The  removal  of  lipomata 
or  fibromata  is  effected  by  dividing  the 
pedicle,  if  the  tumor  have  become  poly- 
poid ;  by  enucleation,  if  it  be  attached 
by  a  broad  base. 

All  instructive  case  has  been  recorded*  in  which  extirpation  of  a  solid  tumor 
which  had  been  observed  for  ten  j'-ears  in  the  left  labium  majus  of  a  girl 
eleven  years  old,  proved  the  tumor  to  be  the  ovary ;  the  patient  died  of  peri- 
tonitis. 


Fibroid  of  labium  majus.    (After  Storer.) 


Warty  Tumors  or  Vegetations  of  the  Yulva. — Papillary  hypertrophy 
may  occur  at  difierent  points  of  the  vulva,  causing  tumors  varying  in  size,  in 
form,  and  in  number.  They  may  be  sessile,  or  pedunculated ;  separate,  or 
united  in  a  single  mass — in  the  latter  case  resembling  a  cauliflower ;  their 
summits  may  be  serrated — the  cock's-comb  form — or  irregularly  rounded,  or 


'  Centl'alblatt  fur  Gynakologie,  1882. 
'  Indian  Medical  Gazette,  1882. 


2  American  Journal  of  Obstetrics,  vol.  iii. 
*,  Gazette  des  Hopit-aux,  1851. 
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the  tumors  may  present  a  raspberry-like  appearance.  Their  color  varies 
from  a  pinkish-white  to  deep  red,  or  even  violet,  when  they  may  be  turgid, 
and  may  resemble  erectile  tumors.  They  may  be  small  and  few,  or  large 
and  many,  and  a  great  number  may  be  united  so  as  to  make  a  mass  the  size 
of  a  child's  head^  or  of  that  of  an  adult.^  They  are  found  upon  the  nymphse, 
upon  the  clitoris  and  its  hood,  at  the  orifice  of  the  urethra,  upon  the  ves- 
tibule, upon  the  labia  majora  and  the  adjoining  skin,  and  at  the  anus. 
They  become  much  larger  during  a  menstrual  period,  and  especially  during 
pregnancy,  often  disappearing  after  labor.  They  have  been  observed  in  chil- 
dren ;  Dr.  Walter  G.  Smith^  has  reported  their  occurrence  in  two  sisters,  one 
four,  the  other  fourteen  years  of  age,  and  in  neither  was  there  any  evidence 
of  syphilis. 

When  the  growths  are  large,  the  patient  finds  it  diflicult  to  walk  or  even 
to  sit ;  the  only  tolerable  position  is  lying  on  the  back  with  the  lower  limbs 
flexed.  They  give  rise  to  a  discharge,  which  in  some  cases  has  a  most  oflfen-- 
sive  odor. 

While  in  the  majority  of  cases  these  growths  have  a  venereal  origin,  in 
many  other  instances  they  cannot  be  thus  explained.  Kiihn  says  that  it  is 
possible  that  vegetations  may  originate  in  a  simple  inflammation  of  the  vulva 
.  and  vagina,  if  these  are  mechanically  irritated.  A  conclusive  argument 
against  the  syphilitic  character  of  these  growths,  is  the  fact  that  they  may 
occur  in  pregnant  women  who  are  entirely  free  from  venereal  disease,  and 
spontaneously  disappear  when  the  pregnancy  has  ended.  The  most  different 
irritating  causes  produce  this  local  accident,  which  always  remains  a  mani- 
festation limited  to  the  point  of  its  development,  and  which  does  not  denote 
constitutional  contamination.  While  usually  papillomata  are  not  in  them- 
selves sensitive,  but  cause  pain  from  their  attachment,  yet  in  some  cases  not 
only  are  the  papillae  developed,  but  the  subjacent  connective  tissue  also,  with 
its  nerves  and  vessels,  enters  into  the  structure  of  these  growths,  and  then 
they  are  very  sensitive. 

The  treatment  consists  in  excision,  or  in  cauterization.  The  former  is  suit- 
able for  the  vegetations  when  few  and  pedunculated;  curved  scissors  may  be 
used,  and  the  wound  may  be  touched  with  a  solution  of  perchloride  of  iron, 
or  with  a  stick  of  nitrate  of  silver.  If  the  growths  are  extensive,  an  anaes- 
thetic should  be  used,  and  then  they  may  be  destroyed  by  the  thermo-cautery, 
the  galvano-cautery,  or  by  crystallizable  acetic  acid,  hydrochloric  acid,  or 
nitric  acid  ;  chromic  acid  is  rejected  because  of  its  producing  so  much  pain. 
In  case  of  very  large  tumors,  removal  with  the  ecraseur  or  the  galvano-cautery 
wire  is  necessary.  Where  there  is  great  tendency  to  the  reappearance  of  the 
vegetations,  L.  de  Sinety  advises  daily  painting  the  surface  where  they  are 
seen  to  show  themselves  with,  a  saturated  solution  of  picric  acid. 

When  these  vegetations  occur  in  pregnancy,  it  is  not  generally  advisable  to 
operate  on  them,  as  they  usually  disappear  after  confinement,  and  as  their 
removal  is  attended  with  considerable  bleeding.  Charpentier  refers  to  two 
cases  of  pregnant  women  in  whom  the  grow,ths  were  as  large  as  apples  ;  by 
simply  isolating  the  aftected  surfaces  and  applying  compresses  dipped  in 
Labarraque's  solution,  the  tumors  disappeared  before  the  end  of  gestation.* 

HEMATOMA. — By  hfematoma  or  thrombus  of  the  vulva,  is  meant  a  collec- 
tion of  blood  in  the  vulvar  connective  tissue.    This  collection  usually  occupies 

'  Britisli  Medical  Jonrnal,  1865.  In  this  case,  observed  at  the  Hull  General  Hospital  and 
occurring  in  a  girl  twenty-one  years  old,  the  tumor  was  removed  with  knife,  Scraseur,  and  liga- 
ture. 

2  Med.  Times,  1872.  '  Dublin  Journal  of  Medical  Science,  volume  Ixix. 

*  Gruerin,  op.  oit.;  L.  de  Sinety,  op.  oit. ;  Breisky,  op.  cit. ;  Charpentier,  TraitS  Pratique  des  Ao- 
couohements.     Paris,  1883. 


TUMORS   OF   THE   VULVA.  711 

one  of  the  labia  majora — rarely  both — or  the  nymph?e ;  it  may  extend  to  the 
perineum,  or  a  hsematoraa  of  the  vagina  may  involve  a  part  of  the  vulva. 
The  hemorrhage  generally  is  venous,  though  it  is  not  impossible  that  in  some 
cases  it  may  be  arterial.  A  varicose  condition  of  the  vulvar  veins  creates  a 
predisposition  to  the  accident,  but  is  not  essential  for  its  occurrence.  Labor 
is  the  determining  cause  of  vulvar  hsematoma  in  the  majority  of  cases,  the 
effusion  of  blood  occurring  during  or  immediately  after  labor,  or  in  child- 
bed ;  the  former  is  the  more  frequent.  Ifevertheless,  it  may  happen  in 
pregnancy,  or  independently  of  this  condition ;  in  the  latter  case  the  accident 
has  resulted  from  a'  fall,  a  blow,  or  simply  from  a  violent  muscular  effort. 
The  tumor  varies  in  size  from  that  of  a  pullet's  egg  to  that  of  a  child's  head. 

The  symptoms  are  the  abrupt  appearance  at  the  vulva  of  a  bluish  tumor, 
which  increases  in  size  more  or  less  rapidly ;  the  tumor  is  fluctuating,  doughy, 
or  hard,  according  to  the  condition  of  the  blood,  the  size  of  the  swelling,  its 
duration,  and  the  changes  that  have  occurred  in  its  contents.  Usually  the 
blood-cavity  is  single,  but  Canivet^  has  given  an  instance  in  which  it  was 
multiple :  A  girl  twenty-six  years  of  age  had,  two  years  before,  received  a 
kick  upon  the  vulva,  the  injury  affecting  chiefly  the  left  labium  majus,  which 
from  that  time  was  larger  than  the  right.  Upon  examination,  the  affected 
labium  contained  a  tumor  the  size  of  a  pullet's  egg ;  the  tumor  was  extirpated, 
and  it  was  found  to  have  numerous  septa,  each  containing  a  thick,  chocolate- 
colored  liquid,  which  was  evidently  altered  blood  ;  the  tumor  weighed  fifty 
grammes. 

Absorption  generally  occurs  if  the  hsematoma  is  small ;  but  if  it  is  large, 
rupture  may  happen  Avith  immediate  danger  to  life,  or  the  tissues  surround- 
ing it  may  be  so  compressed  that  gangrene  will  result,  and  as  consequences 
secondary  hemorrhage  and  liability  to  septicaemia.  If  the  tumor  is  no  larger 
than  the  fist,  or  an  apple,  absorption  usually  occurs ;  middle-sized  tumors 
also  are  usually  absorbed,  but  the  time  required  is  long,  and  in  some  cases 
inflammation  and  abscess  follow. 

Treatment. — Rest  is  the  most  important  therapeutic  means  in  all  cases,  and 
is  all  that  is  required  if  the  tumor  is  small ;  if  large  and  increasing,  cold  and 
compression  may  be  used.  If  there  is  danger  of  rupture  of  the  skin,  that 
accident  is  to  be  anticipated  by  making  an  incision,  but  the  longer  that  this 
incision  can  be  delayed  after  the  formation  of  the  tumor — three  or  four  days, 
for  example — the  better.  If  the  tumor,  occurring  in  labor,  be  so  large  as  to 
prevent  the  delivery  of  the  child,  it  must  be  opened,  emptied,  and  a  cotton 
tampon  dipped  in  some  astringent  solution  firmly  applied.  In  all  eases  in 
which  an  opening  is  made,  or  occurs  spontaneously,  local  antiseptic  treatment 
should  be  carefully  enforced. 

Cancer  of  the  Vulva. — Cancer  of  the  vulva  is  a  rare  affection,  forming, 
according  to  Gbnner's  statistics,  one  in  twenty  of  all  cases  of  cancer  of  the 
female  genital  organs ;  one  in  forty,  as  compared  with  those  primarily  devel- 
oped in  the  uterus,  according  to  the  statement  of  Virchow,  Mayer,  and 
d'Espine.  In  the  great  majority  of  cases  the  epitheliomatous  variety  of  the  dis- 
ease is  found,  though  the  others,  including  the  melanotic,  may  occur ;  a  case  of 
melanotic  tumor  of  the  vulva  is  reported  by  Bailly^  from  Demarquay's  clinique. 
Most  of  the  patients  are  over  fifty  years  of  age ;  one  of  McClintock's,  however, 
was  forty-eight ;  one  of  West's  thirty-four,  and  another  thirty-one ;  and  one 
of  Kiistuer's  thirty-four.  In  one  of  Gouner's  patients  the  disease  appeared 
during  pregnancy.  The  disease  usually  begins  at  the  external  surface  of  one 
of  the  labia  majora,  exceptionally  in  the  nymphas  or  clitoris.     A  little  hard 

»  Bulletin  de  la  Soci^t^  Anatomique,  1875.  '  Gazette  Hebdom.,  1868. 
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tubercle  is  in  most  cases  first  observed,  at  or  near  the  edge  of  the  labium,  and, 
without  being  the  seat  of  positive  pain,  is  generally  a  source  of  annoyance 
from  the  itching  and  smarting  which  it  occasions  (West).  West  thinks  that 
the  disease  may  remain  in  this  condition  for  several  months,  or  even  longer, 
before  ulceration  of  the  tubercle,  followed  by  extension  of  the  disease,  occurs. 
After  ulceration  has  begun,  a  fatal  result  may  be  expected  within  two  years. 
Prognosis  and  Treatm£nt. — The  prognosis  after  extirpation  of  the  disease 
is  favorable,  if  the  neighboring  lymphatics  are  not  involved.  Kiistner* 
advises  the  removal  of  the  diseased  tissue  by  incising  the  skin  outside  of 
the  swelling,  then  making  a  deep  incision,  and  completing  the  extirpation 
from  the  inner  siSe;  the  amount  of  hemorrhage  need  not  create  alarm,  as  the 
field  of  operation  is  superficial,  and  every  artery  can  be  easily  ligated. 
He  urges  the  removal  of  the  lymphatic  glands  on  the  diseased  side  if  they 
are  larger  than  those  on  the  sound  side.  This  removal  is  to  be  done  with 
a  blunt  instrument,  to  guard  against  injury  to  bloodvessels,  and  against 
the  danger  of  inoculation.  Gonner  regards  the  galvano-caustic  as  preferable 
to  the  knife  in  most  cases ;  if  the  tumor  has  a  broad  base,  union  by  first 
intention  is  not  to  be  expected,  and  the  galvano-cautery  protects  against 
septic  infection.  When  removal  is  not  possible,  the  treatment  is  limited  to 
the  use  of  narcotics  and  of  disinfectants,  and  to  the  local  ap^alication  of  a  solu- 
tion of  muriate  of  cocaine. 


Vaginal  Tumors. 

Cystic  Tumors. — Vaginal  cysts  are  more  frequent  than  has  generally  been 
supposed.  They  have  been  found^  in  6  out  of  36  cadavers  examined  for 
them.  In  many  instances  they  are  not  recognized,  because  usually,  unless 
large,  they  cause  no  inconvenience,  and  small  ones  are  discovered  only  by  acci- 
dent ;  Graefe'  says  that  the  small  ones  are  only  accidentally  discovered,  and 
that  the  large  ones  are  mistaken  for  incurable  prolapse.  They  are  found  more 
frequently  in  adults  than  in  the  young,  although  Winckel  and  Breisky*  have 
seen  them  in  a  new-born  child,  the  tumor  being  of  the  size  of  a  hazel-nut, 
and  protruding  from  the  hymeneal  opening.  Of  61  examples'*  of  vaginal 
cyst,  29  belonged  to  the  anterior  wall  of  the  vagina  and  21  to  the  posterior, 
while  only  11  were  found  in  the  lateral  walls.  They  are  found  with  equal 
frequency  in  the  upper,  middle,  and  lower  thirds  of  the  vagina ;  in  this  regard 
these  formations  have  no  place  of  predilection. 

The  size  of  vaginal  cysts  varies  from  that  of  a  millet-seed  to  that  of  a  hen's 
or  a  goose's  egg ;  in  some  instances  they  are  much  larger  than  even  the  last,  as 
in  a  case  reported  by  ]!^oyes,^  in  which  a  cyst  of  the  anterior  wall  of  the  vagina, 
which  had  been  growing  for  sixteen  years,  was  the. size  of  the  two  fists,  or  in 
that  of  Veit,^  in  which  it  was  as  large  as  a  child's  head.  The  tumor  is  usually 
single,  but  Kaltenbach*  removed  a  large  multiple  cyst  from  the  posterior 
wall  of  the  vagina,  and  Channing  met  with  a  bilobed  cyst  in  a  pregnant 
woman  twenty-four  years  old. 

The  cyst-wall  varies  in  thickness  from  one  millimetre  to  one  centimetre ; 
it  is  usually  formed  of  connective  tissue,  but  if  it  is  thick,  smooth  muscu- 
lar fibres  also  enter  into  its  structure;  in  most  cases  it  has  an  epithelial  lining, 

'  Zeitsohrift  fiir  GeburtsMlfe  und  Gynakologie,  1882. 

2  Von  Preuschen,  Eeal-Enoyklopadie  der  gesammten  Heilknnde. 

'  Zeitsohrift  fur  Geburtshulfe  und  Gynakologie.     Band  vii.  Heft  2. 

'  Billroth's  Handbuch  der  Frauenkrankheiten.  '  Uraefe,  "loo.  oit. 

5  Boaton  Medical  and  Surgical  Journal,  1861.  '  Zeitsohr.  f.  Greburtshiilfe  u.  s.  w. 

8  Archiv  f.  Gynakologie,  1873. 
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usually  of  cylindricaljbut  sometimes  of  pavement  epithelium.  Graefe  considers 
tiie  origin  of  vaginal  cysts  under  four  heads :  1,  these  cysts  may  come  from  dila- 
tations of  lymph-vessels  ;  this  form  is  rare ;  2,  they  may  follow  oedemas,  contu- 
sions, or  effusions  of  blood  in  the  connective  tissue  ;  such  cysts  are  not  of  fre- 
quent occurrence,  and  they  have  no  epithelial  lining ;  3,  they  may  be  retention- 
cysts  ;  the  presence  of  glands  in  the  vagina,  denied  by  most  anatomists,  seems 
to  have  been  established  by  Von  Preuschen  and  C.  E,uge ;  the  cysts  thus 
formed  are  superficial,  and  have  thin  walls ;  4,  cysts  may  be  formed  from  a 
part  of  Miiller's  duct,  or  from  Gaertner's  canal,  Avhich  is  the  excretory  duct 
of  the  Wolffian  body,  and  which  remains  in  some  of  the  inferior  animals, 
but  ordinarily  atrophies  in  the  human  female ;  this  hypothesis  applies  espe- 
cially to  large,  thick-walled  cysts.^ 

The  contents  of  cysts  vary  ;  in  some  cases  the  cyst  contains  a  thin,  light- 
yellow  fluid,  like  that  of  a  hydrocele,  while  in  others  it  is  as  thick  as  starch 
or  syrup,  opaque,  and  dark-brown  or  chocolate-colored. 

Gol'pohyperplasia  cystica,  also  called  vaginitis  vesiculosa,  or  vaginitis  emphy- 
sematosa, was  first  described  by  Winckel  from  his  observing  the  disease  in 
three  pregnant  women.  The  disease  is  characterized  by  the  occurrence  of 
semi-spherical  bodies,  from  the  size  of  a  millet-seed  to  that  of  a  pea,  situated 
in  the  vaginal  mucous  membrane;  they  have  a  grayish  color,  are  placed 
upon  a  swelled,  light-red  base,  and  are  irregularly  grouped.  Puncture  causes 
the  escape  of  gas,  sometimes  quite  audible,  and  the  collapse  of  the  cyst ;  the 
escape  of  gas  may  be  followed  by  that  of  a  few  drops  of  serous  fluid. 

This  disease  has  also  been  found  in  the  non-pregnant.  The  origin  of  the 
cysts  has  not  been  satisfactorily  explained,  nor  has  the  source  of  the  gas  in 
them.  It  has  been  suggested  that  the  latter  arises  from  the  decomposition 
of  trimethylamin  in  the  secretion  of  glands  whose  efferent  ducts  have  become 
obstructed.  By  some  the  presence  of  trimethylamin  in  the  vaginal  secretion 
has  been  denied,  but  this  denial  is  an  error,  as  the  experiments  of  ZweifeP 
conclusively  show. 

The  cysts  found  in  colpohyperplasia  cystica  need  no  special  treatment,  for 
they  disappear  with  the  vaginitis  with  which  they  are  associated ;  for  this, 
antiseptic  injections  have  been  recommend- 
ed, and  carbolized  water,  or  a  solution  of 
corrosive  sublimate  or  of  sulphate  of  cop- 
per, may  be  used. 

Pedunculated  cysts  may  be  removed  by  ex- 
cision with  the  galvano-cautery  wire,  or  with 
the  ligature  and  scissors.  The  treatment  of 
other  cysts  has  usually  been  by  puncture,  but 
this,  even  when  followed  by  injection  of  a 
solution  of  iodine,  does  not  cure,  the  cysts 
refilling ;  incision  and  cauterization  of  the 
cyst-wall  with  nitrate  of  silver  offers  more 
hope  of  cure,  but  still  is  not  in  all  cases 
successful ;  the  same  may  be  said  as  to  the 
treatment  by  seton  or  by  drainage,  and,  even 
'if  a  cure  follows,  it  is  protracted.  Extirpa- 
tion of  the  cyst  is  the  most  reliable  means  of 
treatment.  But  if  the  cyst-wall  be  thm,  or 
if  the  cyst  be  very  high,  Hegar  and  Kalten- 

bach  recommend  Schroeder's  method  ;  this      Removal  of  vaginal  cyst  by  Schroeder's  method. 

'  Dr.  Robert  Watts  (American  Journal  of  Obstetrics,  vol.  xiv.)  has  reported  a  case  of  vaginal 
cyst  developed  from  Gaertner's  canal. 

•  Archiv  f.  Gynakologie,  Band  xviii.  Heft  3. 
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consists  in  removing  that  part  of  the  cyst  which  projects  above  the  vaginal 
surface,  with  the  vaginal  mucous  membrane,  and  then  stitching  together  the 
margins  of  the  cyst  and  vagina,  as  shown  in  Fig.  1402  ;  the  exposed  part  of 
the  cyst-wall  which  is  left,  covered  with  cylindrical  epithelium,  very  soon 
assumes  the  characters  of  the  vaginal  mucous  membrane,  and  cannot  be  dis- 
tinguished from  it.  Extirpation  of  a  portion  of  the  cyst  followed  by  tam- 
pohing  the  cavity  may  succeed.  If  hemorrhage  after  extirpation  of  a  cyst 
be  troublesome,  it  can  be  arrested  by  deep  sutures ;  these  also  secure  earlier 
healing. 

FiBnoiDS.~r(Myomata,  Fibromyomata,  Fibroid  Tumors.)  —  The  vagina  in 
comparison  with  the  uterus  is  very  rarely  the  seat  of  these  tumors ;  Klein- 
wachter'  has  collected  fifty  eases.  Myomata  are  the  least,  fibroid  tumors  the 
most  frequent.  The  subjects  are  generally  adults,  though  these  growths  have 
been  found  in  children.  They  are  somewhat  more  frequent  upon  the  anterior 
than  upon  the  posterior  wall  of  the  vagina.  They  may  be  sessile,  or  peduncu- 
lated, and  in  the  latter  case  they  are  usually  known  as  fibrous  polypi.  Their 
size  varies  from  that  of  a  pea  to  that  of  a  child's  head ;  in  a  case  reported 
by  Gremler,^  the  tumor  weighed  ten  pounds  and  one  ounce ;  they  grow  slowly, 
and  rapidity  of  growth  would  indicate  a  sarcoma  rather  than  a  fibroma. 
They  may  originate  in  the  submucous,  in  the  muscular,  or  in  the  connective 
tissue  surrounding  the  vagina.  Macan*  has  reported  a  case  in  which  the  tumor 
was  attached  to  the  anterior  and  also  to  the  posterior  wall  of  the  vagina, 
the  secondary  attachment  being  of  course  a  consequence  of  ulceration.  A 
small  tumor  may  not  cause  any  inconvenience  or  disorder,  but  a  large  one 
interferes  with  the  functions  of  neighboring  organs  as  well  as  with  that  of 
the  vagina,  and  is  not  unusually  a  source  of  vaginal  hemorrhage,  or  other 
discharge. 

The  only  treatment  of  course  is  extii'pation,  and  the  method,  when  the 
tumor  is  pedunculated,  is  the  same  as  in  the  case  of  pedunculated  cysts.  If 
the  growth  be  sessile,  enucleation  is  required,  and  in  this  operation,  enough 
of  the  vaginal  tissue  over  the  tumor  must  be  removed  to  prevent  the  forma- 
tion of  a  pocket ;  the  use  of  the  fingers  and  handle  of  the  scalpel  in  detaching 
the  growth  guards  against  hemorrhage  during  the  operation,  while  deep 
sutures  furnish  the  best  security  against  this  accident  afterwards. 

Cancer  of  the  Vagina. — Primary  cancer  of  the  vagina  is  exceedingly  rare, 
as  may  be  inferred  from  the  statement  recently  made  by  Grammatikati,*  that 
only  thirty-eight  cases  of  the  affection  have  been  published.  In  twenty-two 
cases  analyzed  by  Kiistner,  two  of  the  subjects  were  between  fifteen  and 
twenty,  while  nine  were  between  thirty-one  and  forty  years  of  age.  The 
disease  usually  occurs  upon  the  posterior  wall  of  the  vagina,  while  in  those 
cases  in  which  cancer  extends  to  the  vagina  from  the  neck  of  the  womb,  the 
anterior  wall  is  more  frequently  affected.  The  disease  may  be  of  either  the 
epithelial  or  the  scirrhous  variety. 

The  symptoms  are  chiefly  pain,  offensive  discharge,  and  hemorrhage  ;  the 
pain  is  very  slight  in  the  early  stages  of  the  disease.  Cancer  of  the  vagina 
may  present  itself  in  the  form  of  a  broad-based  papillomatous  tumor,  or  of 
dift'use  infiltration.  , 

Sarcoma. — This  disease  is  still  less  frequent  than  cancer  of  the  vagina, 
Banger,*  in  1880,  having  been  able  to  find  only  seven  cases ;  since  then  a  few 

1  Zeitsohrift  f.  Heilkunde,  1882.  «  Med.  Zeitung,  1843. 

'■>  Dublin  Journal  of  Medical  Sciences,  1881. 

*  Centralblatt  ftir  Gynakologie,  1885.  '  Wiener  med.  Woohensohrift,  1880. 
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others  have  been  reported.  The  seven  referi'ed  to  were  two  of  Kaschewarowa, 
two  of  Sptegelberg,  and  one  each  of  Fraenkel,  Meadows,'  and  Mann.^  To 
these,  five  have  been  added,  by  Sanger,  Ahlfeld,  Baiardi,  Alexander  R.  Simp- 
son,' and  Soltmann.^  Three  of  the  cases  have  occurred  in  children,  the  oldest 
of  them  aged  three  years  and  a  quarter ;  it  is  believed  that  in  these  the  dis- 
ease began  in  fcetal  life.  Sarcoma  is  liable  to  be  confounded  with  cancer  or 
fibroid,  and  a  certain  diagnosis  can  only  be  made  by  the  microscope. 

In  cancer  and  sarcoma  of  the  vagina,  extii-pation  of  the  diseased  structure 
gives  the  only  hope.  The  operation  has  been  done  with  the  galvano-cautery, 
with  the  scalpel,  and  with  scissors ;  Grammatikati  used  in  his  case  Volk- 
mann's  sharp  spoon.  If  possible,  the  scalpel  or  scissors  should  be  employed,, 
bleeding  vessels  being  ligated  if  necessary,  and  sutures  being  used  to  unite 
the  healthy  tissue  over  the  part  from  which  the  growth  has  been  removed. 
In  the  great  majority  of  cases  the  disease  returns,  but  in  a  very  few  instances 
the  cure  seems  to  have  been  permanent. 

Mucous  Polypi  of  the  Vagina. — These  are  analogous  to  mucous  polypi  of 
the  uterus ;  they  occur  rarely,  indeed  their  existence  is  doubted  by  some 
writers,  while  Scanzoni  believes  them  to  be  more  frequent  than  fibrous 
polypi.  They  may  cause  leucorrhcea  and  hemorrhage.  Their  removal  is 
easily  efiiected  by  torsion,  by  the  ecraseur,  or  by  ligature  and  scissors ;  Eus- 
tache  recommends  the  elastic  ligature. 

HiEMATOMA. — Vaginal  htematoma  is  frequently  associated  with  hsematoma 
of  the  vulva ;  they  have  the  same  causes,  and  require  the  same  treatment. 
Murray' has  given  an  interesting  case  of  hsematoraa  occurring  in  a  girl  seven- 
teen years  of  age,  caused  by  falling  from  a  trapeze.  The  tumor,  examined  a 
month  after  the  accident,  was  in  the  anterior  wall  of  the  vagina,  was  pear- 
shaped,  and  pushed  the  neck  of  the  womb  upward ;  eight  ounces  of  dark, 
unclotted  blood  were  removed  with  an  aspirator,  and  recovery  followed. 


Uro-Genital  Fistul.*!. 


Uro-genital  fistulfeare  abnormal  com- 
munications between  the  urinary  and 
the  genital  organs.  From  the  fact  that 
such  communications  in  the  great  ma- 
jority of  cases  involve  thevesico-vaginal 
wall,  all  have  been  sometimes  included 
under  the  name  of  vesico-vaginal  fistula, 
but  these  constitute  only  one  form  of 
the  lesion.  The  abnormal  opening  may 
be  in  the  urethro-vaginal  wall,  and  then 
the  fistula  is  called  urethro-vaginal ;  if 
one  of  the  ureters  communicates  with 
the  vagina,  the  fistula  is  uretero-vaginal, 
and  if  with  the  uterus,  it  is  uretero-\ite- 
rine;  if  there  be  an  opening  from  the 
bladder  into  the  uterus,  the  fistula  is 
vesico-uterine.    It  may  happen  that  two 


Fig.  1403. 
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Diagram  showing  various  forms  of  uro-genital  fistula. 


'  London  Obstetrical  Society's  Transactions,  vol.  x. 

2  American  Journal  of  Obstetrics,  vol.  viii. 

'  Transactions  of  Edinburgh  Obstetrical  Society,  vol.  v. 

♦  Schmidt's  Jahrbuoher,  1882.  ^  Philadelphia  Medical  Times,  1877. 
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or  more  of  these  fistulse  are  united;  thus  the  lesion  may  occupy  the  urethral 
and  the  vesical  wall,  and  then  the  fistula  receives  the  name  oiurethro-vesico-vagi- 
nal.  Fig.  1403  represents  diagrammatically  "three  fistulous  openings  from 
the  urinary  into  the  genital  organs,  viz._,  urethro-vaginal,  vesico-vaginal,  and 
vesico-uterine.  Congenital  fistulse,  designated  as  cloacal  uro-genital  Jistulce, 
are  omitted  from  this  classification. 

Etiology  of  Uro-G-enital  FiSTULiE. — Winckel,'  and  recently  Levrat"  has 
followed  his  example,  divides  uro-genital  fistulse,  in  regard  to  their  causes,  into 
puerperal  and  non-puerperal ;  he  includes  among  the  former  not  only  all  thrjse 
which  occur  in  labor  and  in  the  lying-in  state,  but  also  those  which  may 
occur  in  pregnancy.  This  etiological  classification  seems  arbitrary  and  of 
doubtful  value,  and  it  would  be  better  to  exclude  from  the  class  of  puerperal 
fistulas  those  which  occur  before  confinejnent.  Probably  eighty  per  cent,  of 
all  these  lesions,  requiring  professional  treatment,  are  produced  in  labor, 
although  not  becoming  manifest  in  many  cases  until  a  few  days  afterwards. 
They  usually  result  from  the  violent  and  continued  compression  of  the  tissues 
concerned  between  the  child's  head  and  the  mother's  pelvis ;  this  compres- 
sion may  be  brief  or  protracted — in  the  majority  of  cases  it  is  the  latter — but 
even  if  it  lasts  only  twenty  or  thirty  minutes,  the  death  of  tissue  may  be  as 
certain  as  if  it  had  continued  for  hours.  The  obstetric  forceps  has  some- 
times been  unjustly  reproached  as  the  cause  of  the  injury ;  but  when  "we 
remember  that  the  blades  of  this  instrument  are  most  frequently  applied 
with  reference  to  the  sides  of  the  mother's  pelvis,  the  improbability  of  their 
causing  this  lesion  is  obvious.  Moreover,  the  statistics  of  Emmet,  including 
202  cases,  show  that  in  less  than  fifty  per  cent,  of  cases  of  puerperal '  fistulse 
has  the  forceps  been  used,  delivery  in  the  majority  having  occurred  without 
instrumental  aid.  Emmet  furthermore  positively  asserts  that  he  has  "never 
met  with  a  case  of  vesico-vaginal  fistula  which,  without  doubt,  could  be 
shown  to  have  resulted  from  instrumental  delivery."  The  accident  is  not 
limited  to  cases  of  cranial  presentation,  but  has  occurred  in  labors  where  the 
shoulder  or  the  pelvis  has  presented. 

BandP  states  that  the  long  duration  of  labor  in  a  narrow  pelvis,  or  the 
unyielding  condition  of  the  soft  pai'ts,  is  by  far  the  most  frequent  cause  of 
these  fistulse.  All  authorities  agree  that  accumulation  of  urine  in  the  blad- 
der is  an  important  factor  in  causing  the  injury ;  and  Emmet  urges  that,  before 
instrumental  delivery,  the  bladder  should  be  emptied  by  aspiration,  if  the 
introduction  of  the  catheter  is  impossible,  in  case  there  is  impaction  of  the 
presenting  part.  In  a  very  large  proportion  of  cases  the  urine  has  not  escaped 
from  the  fistulous  opening  until  some  days  after  delivery,  but  in  some  the 
escape  has  been  observed  immediately  after. 

Beside  impaction  of  the  head,  or  other  presenting  part,  in  labor,  leading 
to  necrosis  of  the  tissues,  other  causes  of  this  accident  have  been  wounds  of 
the  vesico-vaginal  wall  by  fragments  of  the  foetal  skull,  in  craniotomy,  and 
the  accidental  opening  of  a  cystocele  which  had  been  mistaken  for  the  bag  of 
waters.  Deroubaix*  refers  to  ulcerations  occurring  in  the  puerperal  state  as 
causes  of  these  lesions ;  he  says  that  while  such  ulcerations  may  be  observed 
in  an  otherwise  normal  condition  of  the  subject,  and  generally  have  their 
origin  in  some  wound  made  in  delivery,  yet  that  the  danger  of  loss  of  sub- 
stance is  much  greater  in  epidemic  puerperal  fever. 

'  Die  Kranklieiten  der  weitliehen  Harnrohre  und  Blase.     (Billroth's  Handbuch.) 
'  Nouveau  Dictionnaire  de  M(5decine  et  de  Cliirurgie  Pratiques,  tome  xxxviii. 
'  Real-Encyklopadie  der  gesammten  Heilkunde. 
•  Traits  des  Fistules  Uro-G^nitales  de  la  Femme. 
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!N'on-puerperal  fistulse  result  from  vaginal  lithotomy ;  from  cystotomy  done 
for  the  cure  of  cystitis ;  from  accidental  traumatisms,  such  as  gunshot 
wounds,  or  those  caused  by  falling  or  sitting  upon  pointed  bodies  which, 
entering  the  vagina,  penetrate  the  vesico-vaginal  wall ;  from  the  pres- 
sure of  pessaries,  too  long  worn,  of  too  great  size,  or  of  unsuitable  form, 
wearing  away  the  part  of  the  anterior  vaginal  wall  with  which  they  are 
in  contact,  or  from  that  of  vesical  calculi,  or  of  foreign  bodies,  as  for  ex- 
ample a  needle  case,  introduced  into  the  bladder,  and  similarly  producing 
perforation  of  the  wall,  but  from  its  vesical  side ;  from  ulcerations,  cancer- 
ous, tuberculous,  or  syphilitic ;  from  abscesses  in  the  vesico-vaginal  wall ; 
and  from  tumors.  Deroubaix  mentions  a  case  in  which  a  fistula  was  caused 
by  the  violent  introduction  of  the  finger  into  the  vagina  of  a  woman  while 
she  was  urinating.  In  some  instances  a  vesico-vaginal  fistula  has  been  pro- 
duced by  accidentally  tearing  or  cutting  into  the  bladder  in  an  attempt  to 
form  a  vagina  where  this  passage  has  been  congenitally  absent. 

Symptoms  and  Diagnosis. — The  dominant  fact  is  the  escape  of  urine  by  the 
vagina.  This  escape  may  be  constant  or  intermittent ;  it  may  vary  with  the 
position  of  the  patient ;  all  or  only  a  part  of  the  urine  may  thus  pass  invol- 
untarily. In  spite  of  careful  cleanliness,  the  sufferer  diffuses  around  her  an 
ammoniacal  odor,  the  external  organs  of  generation  and  the  adjacent  parts  of 
the  thighs  are  inflamed,  swelled,  and  excoriated ;  and  the  external  surface  of 
the  buttocks  is  also  inflamed.  Calculous  deposits  may  occur  in  the  vagina, 
about  the  borders  of  the  fistula,  and  in  the  bladder.  Menstruation  is  in  many 
cases  suppressed,  in  others  normal,  and  in  still  others  irregular ;  there  is 
relative  sterility,  which  has  been  attributed  to  the  poisonous  influence  of  the 
urine  upon  the  spermatozoids ;  according  to  Simon's  observations,  should 
impregnation  occur,  abortion  or  premature  labor  follows. 

A  digital  examination  is  suflicient  in  some  cases  to  detect  the  fistula,  if  it 
be  urethrb-vaginal  or  vesico-vaginal,  and  of  notable  size.  In  all  cases  a  visual 
examination  should  also  be  made,  and  this  is  best  done  by  having  the  patient 
lie  upon  her  side,  while  the  anterior  vaginal  wall  is  exposed  with  a  Sims's 
speculum.  If  the  destruction  of  the  vesico-vaginal  wall  has  been  extensive, 
more  or  less  of  the  anterior  vesical  wall  may  be  seen  protruding  into  the  vagina 
in  the  form  of  a  soft  tumor  of  a  vivid  red  color.  The  uterine  sound  or  probe 
may  be  used  if  the  fistulous  opening  be  small ;  the  instrument  may  be  intro- 
duced through  either  the  vagina  or  the  urethra.  Still  failing  to  recognize 
the  opening  in  the  vesico-vaginal  wall,  a  colored  fluid— warm  milk  is  very 
good  for  the  purpose — may  be  injected  into  the  bladder,  when  the  observer 
watches  its  escape,  either  by  drops  or  in  a  stream,  into  the  vagina,  and  is  thus 
guided  to  the  discovery  of  the  opening.  Should,  on  the  other  hand,  the  fluid 
not  escape  through  any  part  of  the  urethro-vesieo-vaginal  wall,  but  be  found 
entering  the  vagina  from  the  os  uteri,  it  would  show  that  the  opening  w:as 
between  the  bladder  and  the  uterus. 

But  if  one  of  the  ureters  empties  into  the  vagina,  or  into  the  uterus,  the 
diagnosis  is  more  difiicult.  In  case  of  either  of  these  lesions,  one-half  of  the 
urine  is  passed  through  the  urethra,  and  the  other  half  escapes  involuntarily ; 
now,  if  having  this  obvious  truth  in  mind,  the  surgeon  make  the  patient, 
immediately  after  emptying  her  bladder,  sit  for  two  hours  or  more  on  a  suit- 
able vessel,  this  will  contain  at  the  end  of  that  time  the  urine  which  has 
escaped  involuntarily ;  then  by  catheterization  or  by  voluntary  action  the 
bladder  may  emptied  into  another  vessel,  and  the  amounts  compared ;  if 
about  the  same,  the  proof  is  conclusive,  after  excluding  any  error  by  the  pre- 
vious examination,  that  the  quantities  discharged  have  been  from  the  two 
ureters.     Again,  if  there  be  a  uretero-vaginal  fistula,  by  careful  exposure  of 
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the  anterior  vaginal  wall  and  watching  it  for  a  few  minutes,  the  observer  will 
see  the  urine  escaping,  usually  not  far  from  the  cervix — below  it  and  a  little 
to  one  or  the  other  side — in  small,  intermittent  jets ;  and  a  fine  probe  may  be 
introduced  through  this  opening  into  the  ureter.  If  there  be  an  escape  of 
urine  from  the  os  uteri,  and  on  the  other  hand  no  similar  escape  of  fluid 
injected  into  the  bladder,  the  conclusion  is  that  the  fistula  is  uretero-uterine. 

Complications. — There  may  be  cicatrices  in  the  vagina,  narrowing  the 
canal  so  that  even  complete  exposure  of  the  fistula  is  impossible  ;  the  uterus 
may  be  displaced ;  the  vaginal  portion  of  the  cervix  may  be  more  or  less 
completely  destroyed ;  peri-metritis  or  para-metritis  may  have  followed  the 
original  injury,  i-esulting  in  "  thickening  and  nodosities  in  the  ligaments,  and 
adhesions  between  the  different  pelvic  organs."'  The  urethra  may  be  con- 
tracted or  closed. 

Treatment. — In  a  few  instances,  spontaneous  cure  of  a  uro-genital  fistula 
has  occurred ;  Emmet  mentions  two  such  cases,  in  which  the  patients  entered 
the  hospital  immediately  after  delivery,  the  fistula  being  large  enough  to 
permit  the  introduction  of  the  finger ;  in  each  case  the  opening  closed  within 
a  month,  no  treatment  but  the  use  of  warm  water  injections  having  been 
employed.  Emmet  believes  that  such  injections,  properly  applied,  would 
cause  the  closure  of  many  of  these  openings,  and  that  in  every  instance  the 
sloughing  process  would  be  arrested. 

The  curative  treatment,  which  most  uro-genital  fistulse  require  when  they 
come  under  the  care  of  the  surgeon,  consists  in  denudation  of  the  borders  of 
the  fistula,  and  their  union  by  sutures.  Of  course,  all  complications  which 
would  interfere  with  the  performance  or  the  success  of  the  operation,  as  well 
as  local  inflammation,  must  be  first  removed.  The  closed  urethra,  for  ex- 
ample, must  be  reopened  ;  calcareous  deposits,  whether  intra-vesical  or  intra- 
vaginal,  must  be  taken  away ;  the  borders  of  the  fistula  must  be  brought 
into  a  healthy  condition  by  frequent  warm-water  injections,  and  by  occasional 
applications  of  a  solution  of  nitrate  of  silver. 

Where  the  vagina  is  narrowed  by  cicatrices,  these  should  be  divided  with 
scissors,  and  subsequent  contraction  should  be  prevented,  as  well  as  absorption 
of  cicatricial  tissue  promoted,  by  means  of  suitable  vaginal  dilators ;  Boze- 
man  has  especiall}'^  made  known  the  importance  of  this  part  of  the  prepara- 
tory treatment,  and  has  instituted  a  method  which  has  greatly  contributed 
to  the  success  of  his  operations.  Attention  must  also  be  given  to  the  patient's 
general  health. 

Position  of  Patients  ;  Instruments  ;  Sutures,  and  Methods  of  Fastening  them. 
— Those  who  follow  the  method  of  the  late  Dr.  J.  Marion  Sims  cause  the 
patient  to  lie  upon  her  side.  Simon  directed  that  she  should  lie  upon 
her  back,  while- Bozeman  has  an  apparatus  to  which  she  is  fastened  in  the 
genu-peetoral  position.  Iq  the  first  position  Sims's  speculum  is  used,  in 
the  second  Simon's,  and  in  the  third  Bozeman 's.  Tenacula,  or  tenaculura- 
forceps,  scissors  or  knives  for  freshening  the  fistulous  margins,  sponge-holders 
and  sponges,  needles  and  needle-holders,  and  material  for  sutures,  are  to  be  at 
hand.  Scissors  are  generally  preferred  to  knives  for  paring  the  fistulous  edges, 
and  silver  wire  for  the  sutures,  though  Simon,  whose  success  was  remark- 
able, used  Chinese  silk  for  this  purpose.  Silk  sutures  of  course  are  tied. 
Most  operators  who  use  wire,  secure  the  sutures  by  twisting,  but  Bozeman 
uses  a  perforated  disk  of  metal,  through  which  the  ends  of  the  sutures  are 

'  Hegar  und  Kaltenbaoli,  op.  oit. 
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passed,  a  perforated  shot  being  then  placed  over  the  two  ends  of  each  suture, 
and  firmly  compressed ;  this  is  known  as  Bozeman's  button-suture.  In  order 
to  facilitate  the  operation  Simon  passed  two  threads  through  the  cervix,  and 
by  these  drew  the  uterus,  and  with  it  the  fistula,  downwards,  thus  rendering 
the  latter  more  accessible.  Simon's  method  is  illustrated  in  Fig.  1404,  The 
patient  is  supposed  to  be  lying  upon  her  back ;  the  fistulous  margin  has  been 
denuded,  but  the  sutures  are  not  yet  introduced. 

Fie.  1404. 


Simon's  operation  for  vesloo-vaginal  fistula. 


Having  referred  to  some  of  the  peculiar  methods  of  different  operators,  I 
shall  in  the  following  description  speak  chiefly  of  that  used  by  Sims  and 
Emmet,  and  by  those  who  adopt  their  method,  which  is  especially  known  as 
the  "  American  method."  The  patient  is  etherized,  and  lies  upon  her  left 
side,  the  perineum  being  retracted  with  a  Sims's  speculum ;  if  the  form  and 
position  of  the  fistula  will  permit,  the  edges  should  be  united  by  stitches 
passing  from  below  upwards,  rather  than  from  side  to  side  ;  in  other  words, 
a  transverse  fistula,  such  as  is  represented  in  Fig.  1404,  can  be  closed  more 
readily,  and  with  greater  probability  of  success,  than  if  the  fistula  is  longi- 
tudinal. 

If  the  fistula  be  large  and  if  the  vesical  wall  protrude  into  the  vagina,  a 
sponge  may  be  used  to  push  it  ^ack  and  keep  it  from  again  protruding ; 
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Fig.  1405. 


Vesico-vaginal  fistula  ;  freshening  the  edges. 


Verneuil  recommends  for  this  purpose  a 
thin  rubber  bag  with  tube  and  stopcock, 
which  can  be  introduced  empty  and  can 
be  subsequently  distended  with  air,  being 
allowed  to  collapse  again  before  removal. 
It  is  better  to  begin  the  denudation  at  the 
most  dependent  part  of  the  fistula,  and  to 
ascend  from  it,  so  that  the  flow  of  blood 
may  not  conceal  the  tissues  to  be  cut.  A 
tenaculum  is  used  to  catch  the  vaginal 
wall  at  the  point  of  beginning,  and  the 
operator  holds  this  with  his  left  hand  so  as 
to  make  the  part  slightly  tense,  and  thus 
facilitate  the  use  of  the  scissors.     At  least 

Fig.  1406. 


Fig.  1407. 


Fig.  1408. 


Veslco-vag'nal  flatnia;  introduction  of  the  Butares. 
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two  pairs  of  scissors,  with  different  curves,  are  required.  The  annexed  iUus- 
tration  (Fig.  1405)  shows  the  tenaculum  introduced,  and  the  freshening  of 
the  fistulous  margin  begun. 

The  part  excised  should  not  include  the  vesical  mucous  membrane,  but  the 
raw  surface  left  bj  the  denudation  should  be  somewhat  bevelled,  broader  at 
the  vaginal  surface,  and  thence  sloping  to  the  inner  wall  of  the  bladder.  If 
possible,  the  tissue  cut  away  should  be  in  a  single  piece,  for  then  the  opera- 
tor is  sure  that  the  denudation  is  complete,  and  that  no  little  islands  of 
vaginal  mucous  membrane  are  left  to  prevent  union.  After  a  symmetrical 
and  sufiicient  denudation,  the  next  step  is  the  introduction  of  silver-wire 
sutures.  (Of  course,  if  a  sponge  has  been  introduced,  this  must  be  first  re- 
moved.) One  of  Emmet's  needles,  round,  tapering  somewhat  toward  the 
point  and  there  slightly  curved,  and  about  half  an  inch  in  length,  is  threaded 
with  silk  so  that  a  loop  is  formed,  the  two  ends  entering  the  needle's  eye 
from  opposite  sides,  and  one  being  tied  with  a  half  knot  round  the  silk  close 
to  the  eye ;  the  loop  should  be  about  six  inches  long.  The  tenaculum  is 
used  to  catch  up  the  part  and  hold  it  for  the  entrance  of  the  needle,  and,  after 
the  point  of  the  needle  has  penetrated  the  tissues,  is  so  placed  as  to  exercise 
counter-pressure  around  it,  and  thus  facilitate  its  complete  passage ;  the 
needle  is  passed  to,  not  thrbugh,  the  vesical  mucous  membrane.  After 
bringing  the  needle  and  silk  through  both  sides  of  the  fistulous  orifice,  a  piece 
of  silver  wire,  sharply  bent  at  one  end,  is  hooked  in  the  loop,  and  is  then 
readily  pulled  through  by  the  same.  The  accompanjnng  illustrations  (Figs. 
1406,  1407,  1408)  show  the  different  steps  which  have  been  thus  briefly 
described. 

The  needle  is  entered  about  half  an  inch,  or  somewhat  less,  from  the 
border  of  the  denuded  tissue ;  the  sutures  are  about  one-sixth  of  an  inch 
apart.     The  operator,  in  fastening   the  sutures,  first 
draws  the  two  ends  of  the  suture  somewhat  tense,  so  ^'S-  1409. 

that  there  may  be  no  loop  or  twist  of  either,  and  then 
"shoulders"  each,  that  is,  bends  it  at  a  right  angle  to 
the  tissue  at  the  point  of  its  emergence  ;  next  the  two 
ends  are  twisted  together  until  they  hold  the  opposite 
parts  in  exact  apposition,  and  no  more,  for  if  the 
twisting  be  carried  farther,  there  is  danger  that  the 
suture  will  cut  out ;  after  the  twisting,  the  wire  is 
bent  so  as  to  lie  fiat  against  the  vaginal  wall,  and  is 
cut  off  so  that  only  half  an  inch  is  left  exposed ; 
Emmet  directs  that  the  sutures  shall  be  laid  upon  the 
vaginal  wall  pointing  alternately  in  opposite  direc- 
tions. The  subjoined  diagram  (Fig.  1409)  illustrates 
the  appearance  of  the  wires  after  "shouldering"  and 
twisting,  and  after  the  twisted  wires  have  been  pressed 

down  upon  the  vaginal  wall  and  cut  off";  it  also  shows  ^"''""^^^'he'sutlre! '  '''^'"' 
one  suture  being  twisted,  and  two  yet  remaining  to  be  ""^ 

secured.  The  number  of  sutures  introduced  should  be  carefully  counted,  so 
that  when  the  time  for  removal  comes,  none  may  be  left  behind. 

After  the  sutures  have  been  fastened,  it  is  well  to  wash  out  the  bladder 
with  warm  water,  thus  freeing  it  from  any  blood  that  may  have  collected 
during  the  operation :  if  any  of  the  water  should  escape  from  any  part  of  the 
line  of  closed  fistula,  it  would  indicate  that  the  closure  was  insufficient,  and 
that  one  or  more  additional  sutures  were  required.  After  this  the  patient  is 
placed  upon  her  back  in  bed,  and  Sims's  sigmoid  catheter  is  introduced. 

This  "  should'  be  made  of  block-tin,  so  that  the  curve  may  be  altered  to 

VOL.  VI. — 46  '  Emmet. 


722  INJURIES   AND   DISEASES   OF   THE   FEMALE   GENITALS. 

suit  each  individual  ease.  It  should  not  touch  the  fundus  of  the  bladder,  yet 
it  ought  to  be  of  sufficient  length  to  be  properly  balanced  in  the  urethra,  and 
to  lie  close  up  behind  the  pubis.  If  the  fundus  of  the  bladder  rests  on  the 
point  of  the  catheter,  as  it  often  does  when  the  instrument  is  not  properly 

Fig.  1410. 


Sigmoid  catiieter. 

curved,  it  will  have  a  tendency  to  turn  to  one  side."  .  .  .  "It  must  be 
withdrawn,  and  the  necessary  change  made  in  its  shape  until  the  proper 
curve  has  been  gained.  A  want  of  attention  to  this  point  will  lead  to  much 
irritation  of  the  bladder,  and  will  cause  a  failure  of  the  operation.  Perfora- 
tion of  the  bladder,  and  even  death,  may  result' from  neglect  of  this,  as  I  have 
known  to  happen  in  one  instance."  "  The  catheter  is  generally  made  five 
inches  long  before  being  bent  to  the  proper  curve ;  a  greater  length,  how- 
ever, is  necessary  if  the  patient  is  unusually  fat.  As  a  receptacle  for  the 
urine,  a  large-sized  oval  cup,  such  as  is  found  in  bird  cages,  may  be  used,  or 
one  of  any  other  convenient  shape,  with  a  bottom  too  broad  to  turn  over." 
Or  instead  of  the  receptacle  for  urine  being  in  the  bed,  a  piece  of  flexible 
rubber-tubing  may  be  attached  to  the  external  end  of  the  catheter,  and  thus 
the  urine  may  be  conveyed  into  a  vessel  by  the  side  of  the  bed.  The  patient 
should  be  carefully  watched,  since  any  cessation  of  the  urinary  discharge 
requires  the  immediate  withdrawal  of  the  catheter,  and  its  thorough  cleans- 
ing from  all  obstruction ;  meantime  another  catheter  takes  its  place.  The 
catheter  in  all  cases  requires  frequent  cleansing  during  each  twenty-four 
hours.  The  patient  should  lie  upon  her  back  most  of  the  time ;  the  bowels 
are  to  be  kept  confined  by  the  daily  use  of  opium ;  liberal  diet  is  to  be 
directed.  The  sutures  may  be  removed  in  from  eight  to  ten  days,  and  then 
the  bowels  are  moved.  "  The  catheter'  may  be  continued  in  use  for  a  few 
days  longer,  according  to  circumstances,  and  after  from  the  fourteenth  to  the 
twentieth  day  the  patient  may  sit  up." 

In  rare  instances  the  bladder  is  intolerant  of  the  permanent  catheter ;  in 
these,  therefore,  the  urine  should  be  drawn  off  at  regular  intervals,  usually 
once  in  three  or  four  hours.  Some  operators  have  dispensed  with  the 
catheter  altogether,  allowing  the  patients  to  spontaneously  empty  the  blad- 
der (Simon  and  Meadows) ;  but  the  practice  would  probably  succeed  only  in 
cases  where  the  fistula  was  small,  and  it  has  rarely  been  followed. 

Cystitis  may  occur  within  a  few  days  after  the  operation.  The  ropy  dis- 
charge then  often  clogs  the  catheter,  and  the  patient  suffers  from  more  or 
less  vesical  tenesmus ;  if  this  be  great,  the  probability  is  that  a  part  at  least 
of  the  newly  united  surfaces  will  give  way.  The  use  of  opiates  and  diluent 
drinks,  washing  out  the  bladder  with  warm  water  containing  a  little  salt  or 
potassic  chlorate,  and  scrupulous  care  that  the  catheter  shall  be  kept  entirely 
pervious,  chiefly  constitute  the  treatment  of  this  condition. 

Hemorrhage  during  the  operation  can  generally  be  controlled  by  hot-water 
vaginal  injections,  or  by  the  use  of  ice.     Secondary  hemorrhage  is  oecasion- 

'  Emmet. 
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ally  met  with,  and  may  be  fatal,  or,  when  this  rare  result  does  not  occur,  will 
probably  prevent  the  success  of  the  operation.  If  the  bleeding  can  be  arrested 
by  the  introduction  of  one  or  more  sutures,  this  method  should  be  employed. 
But  it  may  occur  at  night,  and  the  vise  of  sutures  may  be  impossible,  when 
dependence  must  be  placed  iipon  thorough  vaginal  tamponing,  with  the  use  of 
an  abdominal  bandage  and  a  lai^e  compress  firmly  applied  over  the  bladder. 

Special  Methods  Necessary  in  Different  Varieties  of  Fistula. — If  two  vesico- 
vaginal fistulse  are  situated  near  to  each  other,  it  is  better  to  divide  the 
bridge  of  tissue  intervening  between  them,  making  a  single  fistula  to  be 
denuded  and  united,  than  to  operate  upon  each  separately.  If  a  vesico- 
vaginal fistula  be  very  large,  it  may  be  necessary  to  unite  the  margins  in 
different  lines,  as,  for  example,  one  longitudinal,  and  two  oblique  and  diverg- 
ing from  it,  presenting  an  appearance  somewhat  like  that  of  the  sagittal  and 
lambdoidal  sutures  of  the  fcetal  head. 

Vesico-uterine  Jistulce,  which,  according  to  Emmet,  result  from  anterior 
lacerations  of  the  cervix  which  have  healed  over,  leaving  sinuses  between  the 
uterine  canal  and  the  bladder,  are  treated  by  laying  the  track  of  the  sinus 
open,  denuding  the  tissues  with  scissors  or  a  small  scalpel,  and  approximating 
them  with  sutures  introduced  with  a  long  straight  needle.  This  is  the 
method  of  Emmet.  Kaltenbach  operates  by  splitting  the  cervix  up  to  the 
vaginal  junction,  then  drawing  the  uterus  down  to  the  inferior  third  of  the 
vagina;  denudation  and  the  introduction  of  sutures  follow.  Hysterocleisis, 
or  uniting  the  lips  of  the  womb  together,  is  an  operation  which  was  em- 
ployed by  Jobert,  while  episiostenosis,  or  closure  of  the  vulva  after  making  a 
recto-vaginal  fistula  so  that  the  urine  might  be  passed  through  the  rectum, 
was  practised  by  Rose  in  a  case  of  genito-urinary  fistula  believed  to  be  other- 
wise incurable.  Colpocleisis,  or  obliteration  of  the  vagina,  is  also  another 
method  of  treating  such  fistulse,  but  it  is  only  indicated,  according  to  Hegar 
and  Kaltenbach,  when  in  "addition  to  the  impermeability  of  the  canal  cer- 
tain complications  are  present,  such  as  absolute  inextensibility  of  the  lips  of 
the  fistula,  their  invasion  by  cicatricial  tissue  complicatiug  a  fistula  situated 
very  high,  the  adherence  of  the  fistula  to  the  pelvic  bones,  or  the  danger,  in 
operating,  of  wounding  important  organs." 

TJretero-uterine  fistula  has  been  treated  by  Hahne  and  by  Simon  by  making 
SL  vesico-vaginal  fistula,  and  then  closing  the  vagina  below  this  point ;  by 
Zweifel  and  by  Crede,  by  extirpation  of  the  corresponding  kidney. 

In  1867'  I  operated  successfully  upon  a  uretero-vaginal fistula  of  fourteen 
years'  duration,  by  making  first  a  vesico-vaginal  fistula — cutting  from  the 
ureter  into  the  vagina — then  after  a  few  days  denuding  a  comparatively  large 
surface  of  the  latter,  and  finally  inverting  that  surface  so  as  to  throw  the 
ureteral  orifice  into  the  bladder.  At  that  time  I  had  never  seen  any  report 
of  a  similar  lesion,  and  the  diagnosis  was  not  readily  made ;  the  treatment 
was  still  more  diflicult,  and  it  was  not  until  after  more  than  one  failure  that 
I  finally  succeeded. 

Even  now  the  literature  of  the  subject  is  scanty,  and  I  cannot  find  any 
method  of  treating  this  lesion  more  promising,  though  others  may  be  more 
ingenious,  and  are  more  complicated,  than  that  which  I  have  described. 


Recto- Vaginal  FiSTULis. 

Recto-vaginal  fistulse  are  openings  between  the  rectum  and  the  vagina. 
They  are  much  rarer  than  uro-genital  fistulas,  and  probably  a  smaller  propor- 

'  Western  Journal  of  Medicine,  Ootolier,  1867. 
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tion  have  their  origin  in  childbirth.  Those  that  thus  originate  may  be 
caused,  by  continuous  pressure  of  the  presenting  part  of  the  child,  resulting 
in  subsequent  sloughing,  and  must  necessarily  affect  only  the  lower  por- 
tion of  the  rectum.  More  frequently,  however,  they  follow  a  complete 
ruptin-e  of  the  perineum  which  has  only  partially  healed ;  or,  though  the 
perineum  may  be  completely  restored,  there  may  remain  an  ununited  wound 
above,  in  the  recto-vaginal  wall.  Schroeder  says  that  he  has  seen  a  double 
perforation  into  the  rectum  occur  in  childbed,  from  deep-seated  diphtheritis 
of  the  posterior  vaginal  wall.  ISTon-puerperal  fistulse  may  result  from  can- 
cerous or  from  syphilitic  ulceration,  or  from  an  abscess  in  the  recto-vaginal 
wall  which  opens  into  each  canal ;  an  example  of  the  last,  occurring  a  few 
days  after  normal  labor,  is  given  by  Velpeau.  They  may  also  be  caused  by 
the  penetration  of  a  foreign  body  through  the  rectum  and  vagina,  as  by  im- 
palement. Amussat  treated  a  girl  of  eighteen  for  a  fistula  as  large  as  a  goose- 
quill,  which  had  resulted  from  an  injury  received  when  she  was  six  years 
old ;  this  injurj^  had  been  caused  by  her  falling  upon  the  end  of  a  broom- 
handle  which  had  penetrated  into  the  rectum  and  vagina,  and  had  destroyed 
the  recto-vaginal  septum ;  recovery  had  been  complete,  except  that  this 
fistula  remained.  A  foreign  body  in  the  rectum  may  cause  perforation  from 
this  canal  into  the  vagina ;  but  more  frequently  the  accident  has  happened 
from  a  badiy  fitting  pessary  perforating  from  the  vagina  into  the  rectum. 

Eecto-vaginal  fistulse  vary  in  size,  some  being  so  small  thatonl^f  a  fine  probe 
can  enter,  while  others  are  so  large  that  almost  the  entire  recto-vaginal 
wall  is  destroyed  ;  only  rarely,  however,  do  they  measure  more  than  a  centi- 
metre and  a  half,  or  two  centimetres,  in  their  longest  diameter.' 

The  passage  of  fecal  gas,  or  of  feces,  or  of  both,  through  the  vagina,  is  the 
characteristic  indication  of  the  lesion.  If  the  fistula  be  large  enough,  it  can 
be  detected  both  by  vaginal  and  by  rectal  touch.  A  visual  examination  is 
made  with  the  patient  lying  in  the  dorso-sacral  position,  and  a  univalve 
speculum  is  used  to  lift  up  the  anterior  vaginal  wall.  If  the  fistula  be  so 
small  that  it  eludes  detection  by  this  means  alone,  a  colored  fluid  should  be 
injected  into  the  rectum,  and  then  the  place  of  its  escape  into  the  vagina  will 
be  seen. 

Spontaneous  cure  of  puerperal  recto-vaginal  fistulse  seldom  occurs.  If  the 
lesion  be  from  cancer,  no  attempt  at  cure  should  be  made,  and  if  it  be  syphi- 
litic— which,  according  to  Emmet,  is  most  probable  if  there  is  a  stricture 
just  within  the  anus — any  such  attempt  must  be  postponed  until  after  suit- 
able constitutional  treatment  has  been  employed ;  moreover,  in  this  case, 
cure  of  the  stricture  must  precede  an  operation  upon  the  fistula. 

Cauterization  with  nitrate  of  silver,  or  with  a  point  of  hot  iron,  may  be 
employed,  according  to  Hegar  and  Kaltenbach,  with  a  probability  of  success 
if  the  fistulous  opening  be  no  larger  than  a  pea ;  but  if  no  notable  diminution 
in  the  size  result,  the  cauterization  should  not  be  repeated.  In  many  cases 
denudation  of  the  borders  of  the  fistula,  or  of  the  sides  of  the  fistulous  track, 
and  the  application  of  sutures,  will  be  required.  One  of  three  methods,  which 
are  distinguished  as  vaginal,  rectal,  and  perineal,  may  be  employed,  the  selec- 
tion being  made  according  to  the  peculiarities  of  the  case.  As  a  preliminary 
to  any  method  of  operating,  the  patient's  bowels  are  thoroughly  evacuated. 

In  the  vaginal  operation,  the  patient  is  in  the  dorso-sacral  position.;  the 
anterior  vaginal  wall  may  be  lifted  up  by  a  univalve  speculum,  lateral  dila- 
tors may  be  used,  and  a  tenaculum  hooked  into  the  fistulous  margin ;  it  is 
sometimes  advised  to  insert  a  finger  into  the  rectum,  in  order  to  more  com- 
pletely expose  the  fistula;  another  method  of  exposing  it  and  of  rendering 

■  Hegar  und  Kaltenbach,  op.  cit. 


DISEASES   OF   THE   CERVIX   UTERI.  725 

its  margins  somewhat  tense,  is  to  introduce  into  the  rectum  a  large-sized 
Hegar's  dilator,  No.  24,  for  example.  The  freshening  of  the  fistulous  borders 
is  done  as  in  the  operation  for  vesico-vaginal  fistula,  and  so  too  is  the  appli- 
cation of  sutures ;  these  are  preferably  introduced  from  below  upwards, 
rather  than  from  side  to  side ;  in  other  words,  a  transverse  fistula  is  more 
readily  cured  than  a  longitudinal  one,  the  tissues  yielding  more  readily  from 
above  downwards  than  laterally. 

In  the  rectal  method  the  patient  lies  either  upon  her  back  or  upon  her  side. 
This  method,  according  to  Emmet,  should  belimited  to  fistulse  of  moderate  size, 
and  to  those  in  which  the  sides  of  the  opening  cannot  be  readily  brought  together 
from  the  vagina;  denudation  causes  more  hemorrhage,  and  the  stitches  are 
more  liable  to  cut  out,  than  in  the  vaginal  operation.  A  univalve  speculum  is 
used  to  draw  back  the  posterior  rectal  wall,  and  a  retractor  is  employed  for 
each  side  of  the  anus,  while  a  finger  in  the  vagina  assists  in  exposing  the 
fistula.  The  further  details  of  the  operation  have  been  sufficiently  indicated 
in  speaking  of  the  vaginal  method.  Levrat  has  suggested  combining  these 
operations.  He  proposes  separating,  all  around  the  circumference  of  the 
fistula,  both  the  rectal  and  the  vaginal  mucous  membrane,  and  then  intro- 
ducing two  sets  of  sutures,  one  on  either  side.  In  any  case,  if  rectal  sutures 
are  t(f  be  used,  it  is  probable  that  those  of  catgut  will  be  the  most  convenient 
and  satisfactory.  In  a  case  in  which  there  had  been  great  destruction  of  the 
recto-vaginal  wall,  and  in  which  the  retroflexed  uterus  had  descended  quite 
low,  Simon  united  the  anterior  lip  of  the  womb  to  the  inferior  border  of  the 
:fistula,  when  of  course  all  uterine  discharge  passed  into  the  rectum. 

The  perineal  method  is  employed  when  the  fistula  is  otherwise  inaccessible, 
or,  according  to  Emmet,  when  it  is  situated  "directly  against  the  sphincter," 
whence  a  difficulty  of  obtaining  good  union  because  of  the  contractions  of 
the  muscle.  Emmet  advises  dividing  the  perineum  and  sphincter  directly 
to  the  fistula  by  scissors,  freshening  the  sides  of  the  fistula,  and  uniting  the 
tissues  as  in  perineal  laceration.  Hegar  and  Kaltenbach  employ  for  the  pre- 
liminary section  a  probe-pointed  bistoury,  or  a  scalpel  and  director. 

After  an  operation  for  recto-vaginal  fistula,  the  treatment,  especially  as 
regards  the  management  of  the  bowels,  will  be  the  same  as  that  advised  after 
perineorrhaphy  and  perineoplasty.^ 


Diseases  of  the  Cervix  Uteri. 

Ulceration  of  the  Cervix. — If  there  be  procidentia  of  the  womb,  one  usually 
sees  in  the  vicinity  of  the  external  os  one  or  more  depressed  cavities,  with 
somewhat  irregular  borders,  and  here  we  have  true  ulceration,  an  actual 
destruction  of  tissue.  But  excepting  the  ulcers  thus  presented,  and  those 
which  occur  in  syphilitic  or  in  malignant  disease,  true  ulceration  of  the 
cervix  is  rarely  found.  It  has  been  customary  to  divide  benign  ulcers  of  this 
part  into  simple,  granular,  vegetating,  and  varicose.  In  all  these  varieties, , 
however,  no  loss  of  tissue  is  found,  the  supposed  ulcer,  so  far  from  being  de- 
pressed, usually  presenting  a  surface  elevated  above  the  surrounding  tissues. 
As  West^  said  more  than  thirty  years  ago,  "  the  ulcerations  of  the  os  uteri 
seldom  or  never  present  an  excavated  appearance  with  raised  borders,  as 
ulcers  of  other  parts  often  do;  but  either  their  surface  is  smooth,  or  it  pro- 
jects a  little  beyond  the  level  of  the  adjacent  tissue."  But  what  is  the 
significance  of  these  conditions  which  practitioners  have  for  a  generation  been 
describing  and  treating  as  ulcerations  of  the  cervix  ?     In  the  simplest  form 

»  See  page  688,  supra.  »  Croonian  Lectures,  1854. 
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of  these  disorders,  erosion,  a  condition  observed  possibly  upon  both  lips  of 
the  womb  just  external  to  the  os  uteri — if  restricted  to  one,  it  is  almost  in- 
variably the  posterior  which  is  affected — there  is  a  bright-red,  slightly  rough- 
ened surface  which  is  in  marked  contrast  with  the  smooth,  lighter-colored, 
normal  mucous  membrane  of  the  cervix.  This  condition  should  be  no 
longer  regarded  as  a  simple  epiphenomenon  of  parenchymatous  metritis,  but 
as  the  result  of  the  injurious  action  of  a  discharge  fi'om  the  cervical  canal, 
causing  desquamation  of  superficial  epithelium ;  hence  the  posterior  lip  is 
more  frequently  than  the  anterior  the  seat  of  this  supposed  ulceration,  or,  if 
both  are  affected,  the  manifestation  is  more  decided  upon  the  former.  This 
condition  has  been  aptly  compared  to  the  red,  inflamed  state  of  a  part  of 
the  upper  lip  of  a  child,  suffering  with  coryza,  the  discharge  from  the 
nose  in  that  case  producing  the  irritation.  In  the  second  form  of  ulcera- 
tion, there  is  apparently  -papillo.ry  hypertrophy  which  reaches  its  highest 
development  in  the  third.  The  presence  of  varicose  veins  is  an  accidental 
complication,  which  gives  its  name  to  the  fourth  variety  of  cervical  ulcera- 
tion. 

But  this  is  not  all.  There  will  be  observed  in  many  cases  of  ulceration  of 
the  cervix,  glandular  structures,  the  glands  being  so  enlarged  as  to  form 
notable  tumors  containing  liquid  contents,  the  so-called  ovula  Nabothi*  As 
there  are  no  glands  in  the  external  mucoias  membrane  of  the  cervix,  these 
manifestations  can  only  come  from  eversion  of  the  internal  cervical  mem- 
brane where  glands  are  remarkably  abundant.  Such  eversion  may  occur 
when  the  cervix  has  suffered  from  no  traumatism — in  the  virgin,  for  ex- 
ample— but  it  is  especially  liable  to  follow  an  unhealed  tear  of  the  cervix 
caused  by  abortion  or  labor,  and  a  consequent  catarrhal,  inflammation  of  the 
cervical  canal,  or  even  of  the  uterus  as  well. 

Taking  this  view  of  the  pathology  of  ulcers  of  the  cervix,  the  plan  of 
treatment  is  comparatively  simple,  and  quite  obvious.  Remove  the  inflam- 
mation, and  thus  the  cause  of  the  disease.  In  slighter  cases  of  erosion,  by 
applications  of  a  weak  solution  of  nitrate  of  silver,  of  tannin  and  glycerine,  or 
of  some  other  astringent,  we  can  in  many  cases  stop  the  oozing  from  the  raw 
surface,  cause  it  to  heal  over,  and,  for  a  time  at  least,  make  the  patient  very 
much  better.  But  as  long  as  the  source  of  the  mischief  remains,  recurrence 
is  almost  certain,  and,  therefore,  the  catarrh  of  the  cervix  and  body  of  the 
uterus  must  be  treated  in  order  to  insure  the  permanency  of  the  cure. 
Uterine  congestion  must  be  lessened  by  hot- water  injections,  by  the  intro- 
duction into  the  vagina  of  tampons  of  cotton  saturated  with  glycerine,  and 
by  putting  the  uterus,  if  displaced,  in  a  normal  position  ;  constipation  must 
be  prevented,  and  the  general  course  of  life  so  controlled  that  suitable  hygie- 
nic rules  shall  be  observed,  while  tonics,  vegetable  or  mineral,  may  be  admin- 
istered as  the  individual  case  may  require  ;  it  is  possible  that  ergot  and  nux 
vomica  may  contribute  somewhat  to  lessening  uterine  hypersemia;  espe- 
cially let  care  be  given  to  securing  normal  menstruation.  Some  are  content 
with  this  treatment,  and  reject  all  applications  to  the  cavity  of  the  neck  or 
of  the  body  of  the  womb.  Probably  this  is  too  great  a  reaction  from  the 
excess  and  violence  of  the  local  treatment  of  the  uterus  which  was  in  vogue 
a  few  years  ago.  Many  cases  will  be  benefited  by  dilatation  of  the  cervical 
canal — this  dilatation  being  effected,  not  by  bladed  instruments,  but  by  bodies 
which  will  press  uniformly  upon  hj'^pertrophied  tissue,  and  thus  stimulate 
absorption — and  after  this  by  the  occasional  application  of  either  Churchill's 
iodine  or  iodine  in  its  nascent  state. 

When  the  discharge  from  the  uterus  persists,  and  especially  when  it  is  thin 
rather  than  thick  and  tenacious,  similar  applications  to  the  endometrium  will 
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be  beneficial.  Carbolic  acid,  either  in  combination  with  iodine,  or  alone, 
dissolved  in  glycerine,  is  a  favorite  application  with  some  practitioners. 

In  the  graver  forms  of  so-called  ulceration  a  somewhat  similar  treatment 
maj  be  pursued.  Some  resort  to  the  actual  cautery,  but  L.  de  Sinety  gives  his 
preference  to  chromic  acid  dissolved  in  an  equal  quantity  of  water.  The 
application  is  made  by  means  of  a  cotton-wrapped  probe,  or  applicator,  dipped 
iri  the  solution,  the  adjacent  parts  of  the  uterine  neck  and  of  the  vagina  being 
protected  by  a  roll  of  cotton  first  placed  in  a  solution  of  bicarbonate  of  sodium; 
the  application  is  followed  by  an  injection  of  warm  water.  If  necessary,  the 
chromic  acid  solution  may  be  applied  to  the  cavity  of  the  cervix. 

Thorough  tamponing  of  the  upper  portion  of  the  vagina  by  means  of  iodo- 
form-cotton  dipped  in  glycerine,  at  intervals  of  three  or  four  days,  is  often 
beneficial.  For  this  to  be  done,  the  patient  should  lie  upon  her  side,  and 
the  cervix  should  be  exposed  by  a  Sims's  speculum ;  any  displacement  of  the 
uterus  is  if  possible  first  corrected,  and  then  small  pieces  of  iodoform-cotton, 
the  size  of  a  hulled  walnut  or  rather  smaller,  after  being  dipped  in  glycerine, 
are  carefully  applied  around  the  cervix,  and  if  there  be  laceration  the 
everted  lips  are  pressed  together  by  means  of  these  balls ;  the  packing  is  con- 
tinued until  the  upper  third  of  the  vagina  is  filled.  The  iodoform-cotton  of 
the  shops  contains  a  much  less  quantity  of  the  drug  than  cotton  will  take  up  ; 
to  prepare  it  properly,  loose  cotton  should  be  dipped  in  a  saturated  ethereal 
solution  of  iodoform,  a  deodorizer,  oil  of  bitter  almonds  for  example,  being 
added,  and  then  slowly  dried.  As  a  substitute  for  iodoform-cotton,  simple 
cotton  dipped  in  glycerine,  that  part  of  it  which  is  to  be  in  contact  with  the 
cervix  being  thickly  covered  with  iodoform-ointment,  may  be  used.  The 
ointment  may  be  made  by  thoroughly  incorporating  from  one  to  two  drachms 
of  iodoform  with  one  ounce  of  vaseline :  two  or  three  drops  of  oil  of  bitter 
almonds  should  be  added. 

The  preparatory  treatment  advised  before  operating  for  a  lacerated  cervix 
may  also  be  adopted. 

If  amendment  under  this  treatment  be  incomplete,  or  only  temporary, 
the  question  of  tracheloplasty,  elsewhere  considered,  will  arise  if  the  disease 
have  originated  in  a  childbirth  injury  to  the  cervix. 

Hypertrophy  oe  the  Cervix. — ^It  is  usual  to  divide  cervical  hypertrophies 
into  those  of  the  vaginal  portion,  those  of  the  middle  portion,  and  those  of 
the  supra-vaginal  portion. 

(1)  Hypertrophy  of  the  Vaginal  Portion. — In  this  variety  of  hypertrophy, 
which  is  usually  congenital,  the  lower  portion  of  the  cervix  may  reach  to  the 
mouth  of  the  vagina,  or  may  even  protrude  from  the  vulva.  The  cervix  is 
conical  in  form,  and  presents  a  uniform  consistence.  The  vaginal  vault  is 
not  depressed,  but  has  its  usual  height,  both  anteriorly  and  posteriorly.  If 
the  woman  be  married  she  is  sterile,  and  suflfers  more  or  less  in  sexual  inter- 
course. 

There  is  but  one  remedy  for  this  condition,  amputation  of  a  portion  of  the 
cervix.  The  scissors  is  the  best  instrument  for  performing  the  operation, 
and  the  method  of  operating  is  that  described  as  Simpson's. 

(2)  Hypertrophy  of  the  Intermediate  Portion.- — -In  this  variety  the  posterior 
vaginal  vault  is  of  the  normal  height,  but  the  anterior  has  disappeared,  the 
anterior  wall  of  the  vagina  being  prolapsed.  Here  again  the  surgical  treat- 
ment most  frequently  resorted  to  is  amputation,  an  incision  being  first  made 
so  as  to  divide  the  lips  to  the  required  height,  and  each  lip  being  afterward 
cut  oflT;  sutures  are  then  introduced. 

(3)  Hypertrophy  of  the  Supra-  Vaginal  Portion. — Here  the  hypertrophy 
aflects  that  portion  of  the  uterus  which  is  situated  above  the  vaginal  attach- 
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ment.  The  vagina  is  more  or  less  prolapsed,  so  that  both  the  anterior  and 
the  posterior  vaginal  vault  have  disappeared,  and  the  condition  simulates  a 
simple  prolapsus  of  the  uterus.  Upon  bimanual  examination,  however,  the 
fundus  is  found  occupying  its  normal  height,  and  a  sound  introduced  into 
the  OS  penetrates  five  or  six  inches  or  even  more,  instead  of  only  two  and  a 
half  or  three  inches ;  hence  there  is  elongation,  whether  this  be  hypertrophic 
or  caused  by  simple  stretching  of  the  tissues.  It  is  not  unusual  to  find,  in 
these  cases,  a  bilateral  laceration  of  the  cervix,  and  the  lips  present  the  form 
of  a  mitre. 

Emmet's  views  differ  from  those  generally  accepted  as  to  this  condition. 
He  holds  that  true  elongation  of  the  cervix  does  not  exist,  but  that  double 
laceration  of  the  cervix  is  frequently  mistaken  for  it ;  if  the  patient  be  placed 
on  her  knees  and  chest,  with  her  clothing  perfectly  loosened  about  the  waist, 
and  if  air  be  admitted  into  the  vagina,  the  hypertrophy  and  elongation  of  the 
cervix  disappear,  and  often  the  cervix  seems  to  be  smaller  than  natural. 
Again,  according  to  Emmet,  in  some  cases  of  sterile  and  unmarried  women 
the  uterine  body  becomes  elongated  whenth^subject  stands,  and  while  the  fun- 
dus remains  stationary  the  tissues  below  stretch  out,  as  if  formed  of  soft  putty, 
becoming  elongated  by  their  own  w^eight.  "  In  this  prolapse  the  uterine 
neck  is  pushed  forward  in  the  vagina,  and  frequently  beyond  the  outlet,  and 
the  supra-vaginal  portion  of  the  uterus  appears  with  a  covering  of  the  vagina, 
presenting  the ■  appearance  of  an  enlongated  cervix."  These  views  are  of 
such  great  pra6tical  importance  that  they  are  sure  to  attract  general  pro- 
fessional attention,  and  I  believe  that  in  the  main  they  will  ultimately  meet 
with  general  professional  acceptance. 

Of  course,  if  the  condition  be  that  which  was  originally  fully  described  by 
Huguier,  and  for  which  the  conoid  amputation  of  the  cervix  was  devised  by 
him,  that  operation  will  be  indicated  ;  the  method  of  performing  it  is  given  on 
page  737.  According  to  Emmet,  it  is  only  after  every  reasonable  procedure 
has  been  tried  without  benefit,  that  a  portion  of  the  cervix  may  be  removed 
as  a  last  resort  and  as  an  experiment ;  among  the  remedies  to  be  tried  he 
mentions  glycerine-tampons,  a  blister  applied  to  the  cervix  after  each  men- 
strual period,  an  iutra-vaginal,  and  an  intra-uterine  stem  pessary. 

If  laceration  of  the  cervix  be  present,  the  two  lips  appear  as  triangular, 
pale  projections ;  amputation  of  these  will  for  the  time  at  least  be  followed 
by  as  favorable  results  as  tracheloplasty,  and  can  be  more  rapidly  done. 
Nevertheless,  Emmet  objects  to  the  former  operation,  because  after  com- 
plete uterine  involution,  should  a  pessary  be  required  to  prevent  posterior 
displacement  of  the  womb,  it  will  be  difiicult  to  keep  the  organ  in  place 
when  so  much  of  the  vaginal  cervix  has  been  removed.  It  is,  therefore, 
better,  as  a  rule  in  these  cases,  to  perform  tracheloplasty.  Further,  in  such 
cases  there  has  usually  been  so  much  injury  to  the  pelvic  floor  in  labor,  that 
the  permanent  cure  of  the  prolapsus  must  finally  be  efl:ected  by  Emmet's 
operation  for  this  condition,  described  on  page  744. 

EiBROiD  Tumors  of  the  Cervix. — The  neck  of  the  womb  is  very  much  less 
frequently  the  seat  of  fibroid  tumors  than  the  body,  but  when  these  occur  in 
the  supra-vaginal  cervix,  the}'  present  the  same  varieties  as  those  found  in 
the  former  situation,  to  wit,  submucous,  interstitial,  and  subperitoneal. 
Fibroids  of  the  vaginal  portion  must  obviously  be  either  interstitial  or  sub- 
mucous ;  they  rarely  attain  great  size.  These  tumors  may  cause  sterility, 
by  producing  either  hemorrhage  or  uterine  catarrh.  If  pregnancy  occur, 
they  may  present  an  insuperable  obstacle  to  the  passage  of  the  foetus,  requir- 
ing an  operation  for  their  removal — a  mode  of  treatment  which  has  been 
several  times  successfully  resorted  to  during  labor — or  the  performance  of 
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laparo-hysterotomy.  The  diagnosis  of  these  tumors  by  vaginal  touch,  or  by 
bimanual  examination,  usually  presents  no  difficulty.  As  in  the  case  of 
fibroids  of  the  body  of  the  womb,  a  cervical  fibroid  may  become  pedunculated, 
and  thus  constitute  the  so-called  fibrous  polypus.  The  removal  of  tumors 
which  have  become  pedunculated,  either  in  the  cervical  canal  or  in  the  vagina, 
is  generally  quite  easy.  The  pedicle,  if  thin,  may  be  broken  by  torsion  or 
divided  with  scissors ;  for  the  division  of  thick  pedicles,  Thomas's  spoon-saw 
is  an  excellent  instrument.  Enucleation  is  necessary  if  interstitial  tumors 
are  to  be  removed,  while  those  which  are  subperitoneal  can  only  be  reached 
by  abdominal  section. 

Polypi  of  the  Cervix. — While  the  cervix  is  very  rarely  the  seat  of  fibroid 
tumors  as  compared  with  the  body  of  the  womb,  this  comparative  exemption 
is  reversed  in  regard  to  the  presence  of  polypi,  these  being  found  very  much 
more  frequently  in  the  former  than  in  the  latter  situation. 

Mucous  Polypi. — These  are  local  hypertrophies  of  the  mucous  membrane 
of  the  cervical  canal.  Different  varieties  are  described,  according  as  the 
hypertrophy  affects  particular  elements  of  that  tissue.  Thus,  if  the  glandu- 
lar portion  is  specially  involved,  the  polypus  is  glandular;  if  the  tumor  be 
chiefly  formed  by  a  retention  cyst,  it  is  called  cystic ;  and,  finally,  a  remark- 
able development  of  the  bloodvessels,  which  are  often  varicose,  causes  the 
tumor  to  be  called  a  vascular  polypus.  After  the  removal  of  a  mucous 
polypus,  examination  with  the  microscope  would  prove  its  origin,  racemose 
glands  with  cup-shaped  epithelium  showing  conclusively  that  the  growth 
had  originated  in  the  mucous  membrane  of  the  cervical  canal.  These  tumors 
rarely  attain  the  size  of  a  hazel-nut,  though,  occasionally,  a  cystic  polypus 
may  be  found  much  larger.  That  which  has  been  described  by  Oldham,  as 
a  channeled  polypus,  may  be  as  large  or  larger  than  a  pigeon's  egg ;  this 
tumor  presents  an  uneven  surface,  marked  by  several  openings,  and  has  been 
compared  to  an  hypertrophied  tonsil ;  it  contains  numerous  canals  occupied 
by  a  viscid  fiuid.  Most  of  these  tumors  can  be  removed  by  seizing  them 
with  polypus-forceps,  and  twisting  the  pedicle  until  it  breaks ;  the  base  may 
then  be  touched  with  the  tincture  of  the  perchloride  or  with  a  solution  of 
the  persulphate  of  iron.  If  the  tumor  be  large  and  have  a  broad  base, 
removal  may  be  effected  with  the  wire-ecraseur,  or  with  the  wire  of  the 
galvanic  cautery. 

Papillary  Polypi. — Siredey  and  Danlos'  describe  under  this  name  vegeta- 
tions of  a  benign  character  developed  at  the  surface  of  the  os  uteri.  Their 
origin  is  often  the  same  as  the  vulvar  or  vaginal  vegetations,  which  in  many 
cases  are  also  present ;  they  occur  especially  in  women  affected  with  chronic 
metritis  or  utero-vaginal  blenorrhagia,  or  in  the  course  of  pregnancy.  They 
cause  profuse  leucorrhcea,  and  sometimes  hemorrhages  after  slight  trauma- 
tisms, as  from  coition  or  digital  examination. 

Except  in  case  of  pregnancy,  their  removal  is  indicated.  This  may  be 
effected  by  the  same  means  as  those  advised  for  the  ablation  of  mucous 
polypi. 

Malignant  Disease  of  the  Cervix. — The  two  forms  of  malignant  disease 
which  may  affect  the  neck  of  the  uterus,  are  sarcoma  and  carcinoma.  The 
former  but  rarely,  the  latter  very  frequently,  originates  in  this  part. 

1.  Sarcoma. — According  to  Bandl,  three  cases  have  been  observed  of  oede- 
matous  spindle-celled  sarcoma  {sarcoma  hydropicum.  papillare)  of  the  vaginal 
portion  of  the  cervix.     As  in  the  body  of  the  womb,  so  sarcoma  of  the  neck 

'  Nouveaii  Diotionnaire  de  M^decine  et  de  Chirurgie  Pratiques,  tome  xxxvii. 
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may  occur  in  two  forms,  viz.,  either  as  a  submucous  growth,  or  as  a  diffuse 
growth  originating  in  the  mucous  membrane.  The  diagnosis  can  only  be 
made  by  means  of  the  microscope,  and  the  treatment  is  similar  to  that  which 
will  be  presently  described  as  appropriate  to  carcinoma  of  the  cervix. 

2.  Carcinoma. — This  stands  second  among  the  neoplasms  of  the  uterus, 
myoma  being  first,  and,  in  striking  contrast  with  the  latter,  and  with  sar- 
coma, it  begins  in  almost  all  cases  in  the  neck  rather  than  in  the  body  of  the 
womb.  According  to  Schroeder's  statistics,  only  two  per  cent,  of  uterine 
cancers  affect  the  body  first.  The  statistics  of  other  writers  make  the  differ- 
ence still  greater.  Thus,  according  to  Courty,  the  proportion  is  1  to  429  , 
according  to  Forster  1  to  420,  and  according  to  Groldschmidt,  1  to  900.  The 
mortality  from  cancer  of  all  organs  taken  together  is  greater  in  women  than 
in  men,  and  one-third  of  all  cancers  that  are  observed  in  the  female  sex  are 
those  of  the  uterus. 

Etiology. — It  is  commonly  held  that  the  negress  has  a  comparative  ex- 
emption from  cancer  of  the  uterus,  while  peculiarly  liable  to  myoma.  The 
correctness  of  this  statement  may  be  doubted'  until  further  investigations 
are  made.  Gusserow's  table,  including  2265  cases  of  cancer  of  the  uterus, 
gives  but  two  cases  in  persons  under  twenty  years ;  from  twenty  to  thirty 
years  the  number  is  almost  precisely  the  same  as  after  seventy  years ;  the 
decade  in  which  the  disease  has  most  frequently  been  seen  is  from  forty  to 
fifty,  the  next  from  fifty  to  sixty,  and  then  from  thirty  to  forty,  while, 
finally,  the  period  from  sixty  to  seventy  shows  the  least  number  of  cases.  It 
will  thus  be  seen  that  there  is  a  greater  liability  to  the  affection  at  certain 
ages.  Frequent  child-bearing  seems  to  be  a  factor  in  the  production  of  the 
disease,  the  fertility  of  women  who  suffer  from  this  affection  having  been 
found  to  be  slightly  above  the  average.  Schroeder  says  that  his  statistics, 
derived  from  the  Polyclinic  and  from  private  practice,  show  that  in  the 
higher  classes  cancer  of  the  uterus  is  comparatively  rare,  while  in  the  lower 
classes,  struggling  for  an  existence,  it  is  seen  with  alarming  frequency. 
Emmet's  views  are  in  direct  opposition  to  the  results  given  by  Schroeder. 
He  says,  "  my  own  belief  is  that  cancer  of  the  uterus  is  to  be  found  more 
frequently  among  the  better  classes  than  among  the  poorer  ones,  and  that 
white  women  of  this  country  are  afflicted  with  this  disease  to  a  less  degree 
than  the  women  of  older  countries."  Heredity  may  be  observed  in  some 
cases,  though  according  to  Gusserow  less  frequently  in  this  than  when  the 
disease  occurs  in  other  parts  of  the  body.  The  tendency  of  professional 
opinion  in  recent  3'ears  has  been  to  attach  less  importance  to  this  cause,  and 
more  and  more  to  regard  the  disease  as  having  a  local  origin.  Emmet 
attaches  great  importance  to  laceration  of  the  cervix  as  a  factor  in  the  devel- 
opment of  epithelioma.  Siredey  and  Danlos  hold  that  cancer  has  an  equal 
intensity  in  all  conditions,  saying  that  rich  and  poor,  married  and  unmarried 
women,  virgins  and  prostitutes,  all  are  exposed  to  the  disease,  with  nothing 
in  the  previous  condition  of  health,  or  in  the  social  state,  permitting  us  to 
foresee  a  predisposition  or  an  immunity. 

Different  Forms  of  the  Disease. — Epithelioma  and  cylindrical-celled  carci- 
noma are  those  most  frequently  met  with.  The  existence  of  true  schirrus  of 
the  cervix,  doubted  by  some  writers,  is  as  strongly  maintained  by  others. 
Schroeder  makes  the  following  classification:  Superficial  cancroid  of  the 
vaginal  portion,  carcinoma  of  the  cervix,  carcinoma  of  the  cervical  mucous 
membrane,  and  a  fourth  form,  which,  however,  is  very  rare,  and  which  is 

'  This  doubt  is  expressed  in  consequence  of  the  fact  that  in  the  Dispensary  service  for  Diseases 
of  Women  in  the  Jefferson  Medical  College  Hospital,  several  cases  of  cancer  of  the  womb  occur- 
ring in  negro  women  have  been  observed,  probably  quite  as  many,  proportionally,  as  have 
been  seen  in  white  women. 
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characterized  by  a  superficial  loss  of  substance,  and  by  a  tendency  to  extend 
upon  the  vaginal  portion  and  on  the  adjacent  parts  of  the  vagina,  especially 
upon  the  posterior  vaginal  vault.  According  to  him,  the  third  variety,  carci- 
noma of  the  cervical  mucous  membrane,  has  its  origin  in  the  submucous 
connective  tissue.  Siredey  and  Danlos  say  that  epithelial  or  superficial  cancer 
of  the  neck  of  the  womb  originates  either  from  the  mucous  membrane  of  the 
cervical  cavity, ^a<  cancroid,  or  from  that  which  covers  the  mouth  of  the 
womb ;  the  other  varieties  seem  to  originate  beneath  the  mucous  membrane 
in  the  form  of  infiltrated  nodules,  which  grow  and  subsequently  ulcerate  at 
the  surface.  But  the  real  point  of  origin,  the  anatomical  element  which 
undergoes  the  first  change  in  the  disease,  is  not  certainly  determined.  Some 
make  the  epithelium  intervene  in  all  cases,  the  investing  epithelium  in  can- 
croid, and  the  glandular  epithelium  in  the  deeper  forms ;  others  the  intersti- 
tial connective  tissue,  submucous  or  intra-papillary.  According  to  Ruge 
and  Veit,  the  disease  may  originate  in  the  connective  tissue,  in  the  papillae, 
in  the  glandular  epithelium,  and  exceptionally  in  the  superficial  epithelium. 
As  observed  by  L.  de  Sinety,  none  of  the  forms  have  a  well-defined  histological 
character.  They  may  be  foijnd  united,  or  the  disease  may  pass  from  one  to 
another.  Thus  the  ulcerating  form  becomes  vegetating,  or  ulceration  may 
occur  around  papillarj^  growths.  Siredey  and  Danlos  say  that  in  exceptional 
cases  the  surface  of  the  cancerous  ulceration  is  formed  by  a  tissue  of  normal 
appearance,  all  the  infiltrated  part  having  undergone  gangrenous  destruction, 
the  corroding  ulcer  of  the. late  Dr.  John  Clarke.  On  the  other  hand.  West 
holds  that  Clarke's  corroding  ulcer  diflFers  from  carcinoma  in  that  there  is  no 
thickening,  hardness,  or  deposit  in  its  vicinity,  and  that  it  may  continue  for 
several  years  without  causing  any  very  formidable  symptoms,  while  death 
takes  place  speedily  and  inevitably  in. ulcerated  cancer, 

Schroeder  directs  attention  to  two.  points  in  regard  to  the. relation  between 
the  ages  of  subjects  affected  with  cancer  of  the  cervical  mucous  membrane 
and  cancroid  of  the  vaginal  portion^  and  in  regard  to  the  direction  of  develop- 
ment. The  former  disease  occurs  more  frequently  in  rather  elderly  women, 
the  average  age  being  forty-seven,  while  the  average  age  for  those  suffering 
with  cancroid  is  forty-two.  Cancroid  spreads  toward  the  vagina ;  first  appear- 
ing frequently  on  a  single  lip  of  the  os  uteri,  or  in  other  cases  involving  both, 
it  rapidly  grows  until  a  mushroom-like  or  polj'poid  tumor  more  or  less  com- 
pletely fills  the  upper  part  of  the  vagina,  without  the  cervical  mucous  mem- 
brane being"  for  some  time  affected.  Moreover,  extension  to  the  vaginal 
mucous  membrane  is  soon  observed.  On  the  other  hand,  cancer  of  the  cer- 
vical mucous  membrane  is  situated  superficially  under  the  cylindrical  epithe- 
lium, and  spreads  chiefly  in  the  submucous  connective  tissue ;  it  transforms 
the  cervical  canal  into  a  cavity  with  ulcerating  walls  ;  it  extends  early  into 
the  uterine  cavity  on  account  of  the  continuity  of  mucous  membrane,  and  at 
last  involves  the  uterine  wall,  while  only  at  a  later  period  is  the  mouth  of 
the  womb  affected. 

Symptoms  and  Progress  of  the  Disease. — The  beginning  and  progress  of 
cancer  of  the  uterus  are  in  many  cases  very  insidious,  and  the  disease  may 
have  advanced  to  a  state  in  which  all  attempts  at  cure  are  useless,  before 
nature  gives  any  cry  of  alarm.  The  three  dominant  s^'mptoms  are  hemor- 
rhage, pain,  and  offensive  discharge.  The  hemorrhage  most  frequently 
manifests  itself  first  as  menorrhagia,  and  afterward  as  an  occasional  inter- 
menstrual flow ;  in  some  cases  it  may  be  excited  by  coition,  but  it  often 
occurs  without  obvious  cause.  In  those  women  who  have  passed  the  meno- 
pause, an  apparent  return  of  menstruation  is  very  frequently  the  first  indica- 
tion of  cancer,  and  should  always  be  regarded  with  suspicion.  Mauriac 
mentions  the  case  of  a  woman,  seventy-five  years  old,  who  for  more  than  two 
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years  had  no  indication  of  cancer  of  the  womb  except  this  false  menstruation. 
In  the  first  stages  of  the  disease  the  hemorrhage  arises  from  congestion 
caused  by  the  neoplasm,  but  afterwards  probably  chiefly  from  ulceration. 

"  As  a  general  rule  the  'pain  of  the  early  stage  of  cancer  is  not  severe ;  it 
is  by  no  means  constantly  referred  to  the  uterus,  but  is  more  often  spoken 
of  as  backache,  or  pain  in  the  loins,  wearying  by  its  constancy  rather  than  by 
its  severity."'  It  may  accompany  the  first  hemorrhages,  but  in  many  cases 
afterwards  precedes  the  discharge  of  blood,  and  is  relieved -by  it.  As  the 
disease  advances  the  pain  usually  increases,  and  is  especially  liable  to  mani- 
fest itself  at  night ;  in  very  many  cases  it  is  described  as  a  sharp,  stabbing 
pain,  while  in  others  it  seems  to  be  a  continual  burning  or  tearing  sensation. 
In  some  cases  the  severest  suflering  is  caused  by  intercurrent  attacks  of 
limited  peritonitis,  as  shown  by  exquisite  tenderness,  irritable  stomach,  and 
rise  in  temperature.  Implication  of  the  branches  of  the  sacral  plexus  may, 
in  the  later  stages,  be  the  source  of  intense  suffering.  Extension  of  the  dis- 
ease to  the  bladder  greatly  increases  the  distress  of  the  patient.  "  In  the 
greater  number  of  cases,  the  severest  pain  is  experienced  long  before  the 
patient's  death,  and  the  last  months  of  existence,  when  all  the  evidences  of 
the  cancerous  cachexia  are  most  marked,  and  the  strength  is  daily  declining, 
are  happily  not  in  general  agonized  by  intensity  of  suffering  such  as  had  been 
previously  endured."^  In  very  rare  instances  the  patient  may  be  compara- 
tively free  from  pain  during  the  entire  course  of  the  disease;  according  to 
"West,  it  is  in  the  epithelial  form  of  the  malady  that  such  happy  exemption 
more  frequently  occurs. 

Early  in  the  development  of  the  papillomatous  form  of  the  disease,  in  some 
cases  prior  to  the  occurrence  of  hemorrhage,  there  are  gushes  or  oozings  of  a 
serous  fluid ;  the  discharge  is  neither  opaque  nor  glairy,  and  it  only  slightly 
stains,  and  scarcely  stiftens,  the  undergarments  upon  which  it  falls.  In 
other  cases  the  discharge  seems  more  like  a  profuse  and  thin  leucorrhceal 
flow.  More  frequently  this  serous  discharge  succeeds  the  first  hemorrhages, 
and  intervenes  between  those  which  follow.  After  a  time  it  becomes  opaque, 
sero-sanguineous,  like  the  washings  of  flesh ;  then  it  becomes  purulent  or 
ichorous,  contains  sometimes  fragments  of  necrosed  tissue  and  clots  of  blood, 
and  is  horribly  offensive — the  very  odor  oftentimes  revealing  the  nature  of 
the  disease,  and  showing  how  far  it  has  progressed.  This  offensive  discharge 
is  present  at  one  time  or  another  in  almost  all  cases  of  malignant  disease  of 
the  uterus. 

The  constitutional  symptoms  are  usually  well  marked  in  the  progress  of  the 
disease.  "  The  cancerous  cachexia,*  which  is  absent  in  only  some  few  in- 
stances of  epithelial  carcinoma  where  death  takes  place  from  pure  loss  of 
blood,  is  something  more  than  the  mere  anaemia  produced  by  hemorrhage, 
or  by  the  exhaustion  which  follows  protracted  suft'ering.  '  The  fount  of  all 
the  blood  is  touched  corruptedly ;'  food  does  not  nourish,  the  strength  fails, 
the  body  wastes,  the  stomach  refuses  to  perform  its  proper  functions,  nausea 
distresses  the  patient,  or  sickness  wears  her,  and  the  red,  raw,  glazed,  or 
aphthous  tongue  indicates  but  too  clearly  the  state  of  the  digestive  mucous 
membrane,  and  explains  the  urgency  of  that  thirst  which  drink  cannot  quench, 
which  it  is  often  scarcely  able  to  allay."  "The  sleep  is  always  disturbed  and 
unrefreshing;  opiates  indeed  may  relieve  the  pain,  but  they  often  aggravate 
the  other  ailments ;  the  patient  feels  too  ill  to  sleep,  or,  if  she  dozes,  the 
parched  mouth  and  burning  throat  awake  her,  or  else  the  sense  of  utter  pros- 
tration and  exhaustion,  and  the  sufferer  returns  to  consciousness  with  the 

>  West,  Diseases  of  Women.  2  Ibid.  a  Ibid. 
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feeling  that  but  a  little  more  and  the  sleep  would  have  ended,  as  indeed  it 
does  not  very  rarely,  in  death."' 

In  about  one  sixth  of  the  cases  of  uterine  cancer,  according  to  L.  de  Sin^ty, 
vesico-vaginal fistula  results  from  the  extension  of  the  disease  to  the  bladder; 
in  a  much  smaller  proportion  of  cases,  and  at  a  somewhat  later  period,  recto- 
vaufinal  fistula  occurs,  and  then  the  renal  secretion  and  feces,  mingled  with 
vaginal  and  uterine  discharges,  are  evacuated  from  a  common  cavity. 

It  is  not  uncommon  when  the  first  indications  of  cancer  are  observed,  to 
find  more  or  less  immobility  of  the  uterus,  arising  possibly  from  benign  in- 
flammation of  the  adjacent  connective  tissue;  but  after  a  time  the  cancerous 
disease  spreads  to  parts  and  organs  adjacent  to  the  womb,  so  that  ultimately 
in  some  cases  this  organ  is  but  the  centre  of  a  cancerous  mass,  almost  filling 
it  may  be  the  true  pelvis.  "  Metastatic  cancers  are  much  less  common  ;  and 
their  rarity,  opposed  to  the  relative  frequency  of  the  extension  of  the  disease 
by  continuity,  is  one  of  the  best  arguments  that  can  be  invoked  for  the  admis- 
sion of  the  predominance  of  cancroid  or  epithelioma  over  other  forms  of 
uterine  cancer."  (Gusserow.) 

Bandl  gives  the  average  duration  of  uterine  cancer  as  one  year  and  a  half, 
but  there  are  cases  in  which  the  fatal  issue  is  much  longer  delayed,  from  five 
to  eleven  years ;  especially  slow  are  cases  of  carcinoma  of  the  body  of  the 
uterus.  Barker  has  reported  a  case  in  which  death  did  not  occur  for  twelve 
years  and  a  half.  The  average  duration,  as  given  by  Lebert,  is  a  fraction 
over  16  months ;  as  given  by  West,  17.3  months.  In  one  case  under  the 
observation  of  the  latter  writer,  death  occurred  within  four  months.  As  a 
rule,  women  with  uterine  cancer  live  longest  when  the  disease  occurs  after 
the  menopause. 

Death  may  be  caused  by  marasmus,  hemorrhage,  peritonitis,  pulmonary 
complications,  or  embolism,  or  by  ursemie  accidents  arising  from  obstruction 
of  the  ureters. 

Diagnosis. — Usually  when  a  case  of  cancer  of  the  cervix  first  comes  under 
professional  observation,  the  disease  presents  such  unequivocal  symptoms  that 
an  error  of  diagnosis  is  impossible.  The  time  for  radical  cure  is  almost  always 
over  vy'hen  the  unequivocal  clinical  signs  of  cancer  are  present.^ 

Beginning  carcinoma  of  the  vaginal  portion  is  characterized  by  hard 
nodules,  and  by  lessened  mobility  of  the  superjacent  mucous  membrane ; 
these  nodules  are  bluish  or  violet  colored.  The  cancerous  ulcer  is  excavated, 
irregular  in  form,  with  elevated  and  infiltrated  borders.^  According  to  Sire- 
dey  and  Danlos,  benign  is  distinguished  from  malignant  papilloma  by  the 
fact  that  in  the  former  the  papillomatous  productions  are  more  friable,  bleed 
more  readily,  and  are  implanted  upon  a  broader  base.  ITevertheless,  they 
say  that  these  differences  are  not  always  very  pronounced,  and  that  many 
times  even  the  microscope  does  not  furnish  a  conclusive  diagnosis.  The 
occurrence  of  papillomata  in  pregnancy,  and  in  connection  with  similar  vagi- 
nal and  vulvar  formations,  would  indicate  their  benign  character.  If  the 
cancer  be  limited  to  the  cervical  canal,  and  the  os  be  so  contracted  that  ex- 
amination is  impossible,  Bandl  advises  bilateral  division  of  the  cervix. 

Treatment. — There  is  but  one  remedy  for  cancer  of  the  cervix ;  removal  of 
the  entire  diseased  part.  The  different  methods  of  amputating  the  cervix 
are  given  on  page  ^73.  If  the  disease  has  extended  to  the  body  of  the  uterus, 
the  question  of  removal  of  the  entire  organ  is  presented. 

Schroeder  observes  that  the  prognosis  of  the  radical  operation  for  carci- 
noma includes  not  only  the  mortality  of  the  operation,  but  also  that  which 
results  from  a  return  of  the  disease.     His  statistics  give  the  following  results: 

'  West,  op.  cit.  '■  Bandl.  '  L.  de  Sin^ty. 
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Of  105  cases  of  vaginal  or  supra-vaginal  operation,  13  proved  fatal,  or  12.3 
per  cent. ;  of  eight  operated  on  by  Freund's  method  (abdominal  extirpation 
of  the  uterus),  5  were  fatal,  or  62  per  cent. ;  of  32  cases  of  vaginal  extirpation 
of  the  uterus,  9  were  fatal,  or  26  per  cent.  Of  47  women  surviving  vaginal 
or  supra- vaginal  amputation,  11,  or  23  per  cent.,  remained  well  after  two 
jears,  while  in  47  per  cent,  the  disease  had  returned,  and  the  condition  of  30 
per  cent,  was  unknown.  His  results  have  been  better  with  section  followed 
by  the  actual  cautery.  Of  13  women  thus  operated  on,  1  died,  while  at  the 
end  of  two  years,  5,  or  42  per  cent,  of  the  remaining  12,  continued  well. 
Pawlik,  whose  statistics  are  also  given  by  Schroeder,  has  had  good  results  by 
using  the  galvano-cautery.  Baker  makes  a  funnel-shaped  exsection  of  the 
cervix,  and  then  applies  the  actual  cautery.  The  late  Marion  Sims  exsected 
with  knife  or  scissors  all  the  diseased  tissue,  then  applied  a  tampon  of  cotton- 
wool, rendered  styptic  by  being  squeezed  out  of  a  solution  of  subsulphate  of 
iron,  one  part  of  the  salt  to  three  of  water,  after  which  he  thoroughly  tam- 
poned the  vagina.  After  four  or  five  days,  the  entire  tampon  having  been 
removed,  the  conical  excavation  of  the  cervix  was  filled  with  small  pieces  of 
cotton-wool  wet  in  a  solution  of  chloride  of  zinc,  five  drachms  of  the  chloride 
to  one  ounce  of  distilled  water;  the*  upper  part  of  the  vagina  was  then  tam- 
poned with  cotton-wool  saturated  with  a  solution  of  bicarbonate  of  sodium. 
The  vaginal  packing  was  removed  within  two  or  three  days,  but  that  in  the 
cervical  cavity  remained  for  four  or  five  days. 

Extirpation  of  the  uterus  for  cancer  is  being  so  frequently  done,  at  least 
abroad,  and  is,  if  not  beginning  to  be  more  generally  received  as  a  legitimate 
operation,  at  least  so  much  less  decried  than  it  was  at  first,  that  the  vaginal 
method  of  its  performance  will  be  given. >  Freund's  method,  or  the  removal 
by  abdominal  section,  is  attended  by  such  great  mortality  that  it  is  gener- 
ally rejected  unless  in  eases  where  the  uterus  is  too  large  for  ready  removal 
through  the  vagina. 

Where  radical  treatment,  whether  it  be  cervical  amputation  or  uterine 
extirpation,  is  not  resorted  to,  much  may  be  done  for  the  comfort  of  the 
patient,  and  probably  for  the  prolongation  of  her  life,  by  removing  as  far  as 
possible  the  diseased  tissue  by  means  of  the  dcraseur,  galvano-cautery,  or 
scissors,  and  then  by  the  use  of  Simon's  spoons.  After  this  instrumental 
removal,  the  actual  cautery  may  be  applied,  and  then  the  excavated  part  may 
be  filled  with  small  tampons  of  cotton-wool  which  have  been  squeezed  out  of 
a  solution  of  one  part  of  bromine,  two  of  iodine,  three  of  crystallized  carbolic 
acid,  and  four  of  alcohol,  the  adjacent  parts  of  the  vagina  being  protected 
from  injury  by  a  roll  of  cotton-wool  dipped  in  a  saturated  solution  of  bicar- 
bonate of  sodium,  and  a  similar  tampon  being  applied  directly  beneath  the 
caustic  tampons  in  the  cervix.  Temporarily  the  disease  is  thus  arrested,  the 
hemorrhages  and  offensive  discharges  for  a  time  cease,  and  the  patient  im- 
proves in  condition.  As  soon  as  the  growth  reappears,  the  treatment  may  be 
repeated. 

The  treatment  of  the  special  symptoms  of  uterine  cancer  is  important.  The 
offensive  odor  of  the  discharge  may  be  in  large  degree  prevented  by  the  use 
of  injections  of  a  solution  of  carbolic  or  salicylic  acid,  or  of  the  potassic  per- 
manganate, by  iodoform  vaginal  suppositories,  or  by  thymol.  Hemorrhage 
is  to  be  met  by  the  use  of  warm  astringent  injections  ;  cold  injections  usually 
are  very  painful  in  cases  of  uterine  cancer.  Schroeder  recommends  pouring 
a  solution  of  the  chloride  of  iron  through  a  milk-glass  speculum  directly  upon 
the  diseased  mass.  Slight  hemorrhages  may  be  arrested  by  vaginal  supposi- 
tories of  tannin.     The  pain  will  ultimately  demand  opium  in  some  form, 

■  See  page  740,  infra. 


AMPUTATION   OF   THE   CEKVIX   UTERI.  735 

and  opium  given  with  a  liberal  hand.  West  advises  giving  at  first  the  mild- 
est form  of  narcotic,  passing  only  by  degrees,  as  each  in  turn  ceases  to  be 
efficacious,  to  those  which  ai'e  more  potent,  and  to  the  preparations  of  opium. 
Thus  five  grains  each  of  henbane  and  of  camphor,  in  the  form  of  pills,  ai'e 
given  at  bedtime ;  when  these  lose  their  power,  they  may  be  supplemented 
by  twenty  minims  of  compound  spirit  of  ether  and  fifteen  of  chloric  ether. 
Indian  hemp  and  chlorodyne  may  also  be  tried,  before  using  opium;  finally, 
when  this  must  be  used,  the  form  will  depend  upon  the  peculiarities 
of  the  patient.  Suppositories  containing  opium  or  morphia,  or  rectal  injec- 
tions containing  one  of  the  liquid  preparations  of  opium,  can  often  be  usefullj' 
and  conveniently  used;  where  sleep  is  not  secured  by  the  opiate  alone,  chloral 
may  be  added.  In  case  of  suffering  requiring  instant  relief,  hypodermic 
injections  of  morphia  are  indicated,  or  even  anaesthetic  inhalations. 

Pregnancy  occurring  in  Cases  of  Cancer  of  the  Cervix. — The  presence  of  even 
extensive  cancerous  disease  of  the  cervix  does  not  preclude  the  possibility  of 
pregnancy,  and  the  influence  of  this  condition  upon  the  progress  of  the  dis- 
ease varies  in  different  cases.  "While  in  general  that  influence  is  injurious, 
hastening  the  evolution  of  the  malady,  in  some  cases  no  effect  has  been  ob- 
served, while  in  a  few  the  disease  seems  to  have  been  retarded.  The  influence 
of  the  disease  upon  the  pregnancy  also  varies  in  different  cases.  In  a  very 
few  the  pregnancy  has  been  prolonged,  the  foetus  being  dead.  Two  such 
cases  have  been  reported  by  Menzies.  In  many  abortion  or  premature  labor 
occurs.  In  the  majority  labor  comes  on  at  the  usual  time,  and  in  such  the 
non- interruption  of  pregnancy  is  to  be  attributed  to  the  fact  that  the  disease 
has  not  extended  to  the  internal  os  uteri,  and  possibly  involves  only  the 
vaginal  portion  of  the  cervix,  or  that  there  has  been  an  exemption  from 
the  hemorrhages  often  caused  by  the  disease.  The  mortality  in  labor,  or 
immediately  after  it,  is  for  mothers  more  than  fifty  per  cent. ;  the  foetal  mor- 
tality in  labor  is  more  than  sixty  per  cent. 

The  treatment  of  cancer  of  the  cervix  in  a  pregnant  woman  is  determined 
by  the  seat  of  the  disease,  and  bj'  its  progress.  If  it  be  limited  to  the  vaginal 
portion,  and  is  advancing,  amputation  of  the  cervix  should  at  once  be  per- 
formed ;  this  has  several  times  been  successfully  done,  and  the  pregnancy  not 
interrupted.  Even  if  the  disease  cannot  be  entirely  removed,  if  there  be 
severe  hemorrhages,  scraping  away  with  Simon's  spoons  all  the  diseased 
tissue  that  can  be  reached,  and  cauterization,  are  indicated.  When  labor 
comes  on,  delivery  may  possibly  occur  without  intervention,  but  in  many 
cases  incisions  into  the  degenerated,  undilatable  cervix  are  necessary,  followed 
in  some  instances  by  the  application  of  the  forceps ;  in  other  cases,  the  child 
being  alive,  delivery  by  the  Csesarean  operation  would  be  indicated,  but  if 
the  child  were  dead  craniotomy  would  be  preferable.  The  induction  of 
abortion  or  of  premature  labor,  once  urged  by  obstetricians,  and  especially 
by  the  late  Dr.  Eobert  Lee,  is  no  longer  regarded  as  the  best  practice  in  these 
cases. 

Amputation  of  the  Cervix  Uteri. 

Amputation  of  the  neck  of  the  womb  may  be  required  by  malignant  dis- 
ease or  bj'  hypertrophy,  either  congenital  or  acquired ;  the  last  condition  is 
regarded  by  Emmet  as  rarely  justifying  the  operation.  The  instruments  with 
which  the  amputation  may  be  effected  are  the  scissors  or  bistoury,  the  chain 
or  wire  ecraseur,  the  galvano-cautery — wire  or  knife — and  finally  the  thermo- 
cautery. The  selection  should  be  governed  by  the  special  conditions  of  the 
case,  and  the  surgeon  will  act  most  wisely  by  thus  choosing,  and  not  insisting 
that  only  one  method  must  be  always  employed. 
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The  amputation  may  be  circular,  flap,  or  conoidal ;  and  it  is  obvious  that  the 
same  means  cannot  be  employed  in  these  different  varieties  of  the  operation. 

Amputation  by  Bistoury  or  Scissors. — First  Method. — The  patient  occu- 
pies usually  the  dorso-sacral,  but  may  be  placed  in  the  lateral  position ;  the 
vagina  should  be  thoroughly  disinfected,  especially  if  malignant  disease  be 
present.  The  cervix  is  exposed  by  Sims's  or  Simon's  speculum,  and  seized 
with  Museux's  forceps  or  other  suitable  instrument,  and  an  effort  is  then 
made  by  gentle  and  continuous  traction  to  draw  the  organ  to  the  vaginal 
mouth ;  this  effort  ought  not  to  be  made  unless  the  uterus  is  mobile,  nor 
unless  there  is  entire  absence  of  inflammation  of  the  uterine  ligaments  and 
appendages.  If  there  is  room,  a  rubber  ring  may  be  placed  on  the  cervix 
above  the  point  of  amputation,  in  order  to  prevent  hemorrhage.  While  the 
neck  is  drawn  forward,  the  posterior  wall  is  divided  by  the  laistoury,  great 
care  being  taken  to  avoid  injury  to  the  peritoneum,  and  then  the  lateral 
walls,  and  lastly  the  anterior,  are  similarly  cut  through,  the  part  incised  be- 
ing exposed  by  drawing  the  cervix  to  the  opposite  side.  The  rubber  ring  is 
gradually  removed  by  cutting  it,  part  at  a  time,  with  scissors.  The  hemor- 
rhage may  be  arrested  by  hot-water  injections,  by  astringent  applications,  by 
the  actual  cautery,  or  by  the  tampon.  But  it  is  evident  that  union  by  the 
first  intention  will  be  prevented  by  some  of  these  means,  and  it  is  better, 
therefore,  to  employ  hot-water  injections,  and   then  to  introduce   sutures. 


Fig.  1411. 


Fig.  1412. 


Amputation  of  the  cervix  uteri  by  Sims's  method. 

Dr.  Sims^  'passed  four  silver  sutures,  two  on  each  side  of  the  canal  of  the 
cervix,  through  the  cut  edges  of  the  vagina,  antero-posteriorly ;  these  sutures 
drew  the  vaginal  mucous  membrane  over  the  stump  of  the  cervix,  covering 
it  completely,  but  leaving  a  small  opening  in  the  centre  to  correspond  with 
that  of  the  cervical  canal.  The  annexed  illustrations  show,  first,  the  sutures 
as  introduced,  and  secondly  the  same  fastened,  according  to  the  method  of 
Sims. 

This  method  has  been  criticized  by  Hegar,^  and  more  recently  by 
Schwartz,^  on  the  ground  that  blood  and  serum  may  collect  behind  the 
sutures,  and  thus  prevent  healing,  while  Thorburn*  considers  the  employ- 

■  uterine  Surgery.  s  Op.  oit. 

'  Nouveau  DicUonnaire  de  M^deoine  et  de  Chirurgie  Pratiques,  tome  xxxvii. 
*  Practical  Treatise  on  the  Diseases  of  Women.     London,  1885. 
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meut  of  stitches  a  useless  complication.  Hegar  advises  the  introduction  of 
sutures  in  a  radiating  manner,  so  that  all  the  circumference  of  the  vaginal 
mucous  membrane  may  be  united  to  that  of  the  cervical  canal.  The  pecu- 
liarities of  Hegar's  method  may  be  seen  from  the  subjoined  illustrations. 
(Figs.  1413,  1414.) 


Fig.  1413. 


Fig.  1414. 


Amputation  of  cervix  uteri  by  Hegar's  method. 

Hegar  says  that  this  suture  gives  excellent  results  when  the  tissues  have  a 
normal  consistence,  even  in  cases  where  the  section  of  the  cervix  is  flat  and 
not  excavated ;  but  that  if  the  walls  of  the  neck  are  hard  and  rigid,  it  is 
scarcely  possibly  to  depress  the  wound  so  as  to  obtain  exact  apposition  of  its 
borders. 

Second  Method. — The  same  preliminary  steps  as  in  the  previous  method 
having  been  adopted,  the  cervix  is  divided  bilaterally,  by  means  of  straight 
scissors,  to  the  point  at  which  it  is  to  be  amputated,  and  then  the  anterior 
and  posterior  lips  are  successively  removed.  This  method  was  that  employed 
by  Sims.  A.  E,.  Simpson  has  improved  it  by  introducing  wire  sutures  be- 
fore the  removal  of  the  lips ;  three  sutures  pass  antero-posteriorly  through 
the  cervical  canal,  just  above  the  point  of  amputation,  and  then,  after  the 
operation,  the  loop  of  each  is  drawn  down  and  divided,  thus  making  the 
three  into  six  sutures,  which,  when  twisted,  unite  the  mucous  membrane  of 
the  canal  with  that  of  the  external  cervix ;  in  addition,  two  or  three  sutures 
are  introduced  on  each  side.  This  method  secures  prompt  hsemostasis.  The 
sutures  in  all  oases  are  removed  in  about  ten  days. 

Marckwald's  Method. — The  same  bilateral  division  of  the  cervix  is  employed 
as  in  the  last-described  operation,  and  then  a  wedge-shaped  piece  is  excised 
from  each  lip,  the  free  border  of  which  forms  the  base  of  the  wedge.  There 
are  thus  made  two  flaps  for  each  lip,  and  these  are  then  united  by  sutures. 

Conoid  Amputation,  or  the  Operation  of  Huguier. — This  operation  has  been 
done  for  hypertrophy  of  the  supra-vaginal  cervix,  but  is  now  rarely  resorted 
to,  some  authorities  indeed  asserting  that  it  ought  not  to  he  employed  in  any 
case.  The  patient  occupies  the  dorso-sacral  position,  and  the  operator  intro- 
duces his  left  index  finger  into  the  rectum,  and  flexes  it  ibrwards,  so  as  to 
indicate  the  lower  attachment  of  the  cervix  to  the  rectum,  and  to  avoid 
wounding  the  peritoneum.  A  semilunar  incision,  concave  antero-superiorly , 
is  then  made  at  the  level  of  the  insertion  of  the  vagina  in  the  cervix,  and  by 
subsequent  incision  the  tissues  are  divided  obliquely,  thus  receding  from  the 
peritoneum,  until  the  cervical  canal  is  reached,  and  section  of  the  posterior 
half  of  the  cylinder  is  accomplished.  !N"ext  the  anterior  half  is  similarly 
VOL.  VI. — 47 
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Fig.  1415. 


Snpra^vaginal  amputation  of  cervix  nteri  by 
Schroeder's  method,  showing  line  of  section 
and  mode  of  introducing  sutures  ;  o,  i,  internal 
OS  uteri.     (After  Schroeder.) 


divided,  the  bladder  bein^  protected  from  injury  by  a  straight  sound  which 
is  held  in  it  during  this  part  of  the  operation.  Hsemostasis  was  effected  by 
Huguier  by  means  of  curved  needles,  the  point  of  the  needle  being  broken 
after  its  introduction,  and  a  thread  thrown  around  its  two  ends;  another 

thread  in  the  eye  of  the  needle  permitted 
the  ready  removal  of  the  latter  after  some 
three  or  four  days.  Haemostatic  forceps 
have  been  suggested  as  a  simpler  and 
prompter  means  for  the  arrest  of  hemor- 
rhage. Apart  from  any  other  objections, 
the  method  of  Huguier  is  liable  to  be  fol- 
lowed by  atresia  or  stenosis  of  the  cervical 
canal.  The  number*  of  operations  done 
by  Huguier,  Chassaignac,  and  Gallard, 
was  thirty-two ;  two  patients  died.  One 
of  Gallard's  had  a  normal  pregnancy  after 
the  operation.  In  hypertrophy  of  the  in- 
termediate portion  of  the  cervix,  an  operar 
tion  similar  to  that  of  Huguier's  has  been 
resorted  to ;  of  course  it  is  attended  with 
much  less  risk,  since  the  disease  involves 
only  that  portion  of  the  cervix  which  is 
connected  with  the  bladder,  and  there  is, 
therefore,  no  danger  of  injury  to  the  peri- 
toneum. The  accompanying  illustration 
(Fig.  1415),  from  Schroeder,  shows  his  method  of  performing  a  suprarvaginal 
amputation  in  cases  of  malignant  disease  of  the  cervix. 

Amputation  with  the  ]&ckaseur. — The  methods  of  amputating  tJie  neck 
of  the  womb  yet  to  be  described,  have,  theoretically,  this  advantage,  that  all 
immediate  hemorrhage  is  prevented,  and,  on  the  other  hand,  the  disadvantage 
that  primary  healing  is  impossible,  the  process  of  cicatrization  requiring 
some  weeks ;  moreover,  after  some  of  them,  very  dangerous  or  even  fatal 
secondary  hemorrhage  may  occur.  The  special  objections  to  the  chain- 
ecraseur  are  that  it  is  difficult  to  apply  the  chain  accurately  to  the  place  at 
which  the  section  is  to  be  made,  and  that  it  is  liable  to  slip,  so  that  too  little 
of  the  diseased  part  will  be  removed ;  on  the  other  hand,  if  the  chain  be  too 
high,  the  bladder  or  the  peritoneal  cavity  may  be  opened.  To  prevent  slip- 
ping downward,  Chassaignac  passed  a  trocar  through  the  cervix  from  behind 
forward  above  the  place  of  amputation  ;  the  trocar  was  then  withdrawn,  but 
the  canula  left,  and  upon  it  the  chain  rested.  More  recently  VerneuiP  has 
used  the  canula  for  the  transmission  of  a  flexible  bougie,  to  which  two  strong 
waxed  threads  are  attached ;  these  threads  are  used  to  draw  through  the  cer- 
vix the  chains  of  two  ecraseurs,  by  which  the  neck  is  amputated  in  two  halves; 
or  a  single  ecraseur  may  be  used,  cutting  off  one-half  first,  and  then  the  other. 
The  section  should  be  made  very  slowly ;  a  single  turn  of  the  screw  every 
thirty  seconds,  and  toward  the  close  every  forty  or  fifty  seconds,  is  sufficient. 
Verneuil  directs  that  a  two-per-cent.  solution  of  carbolic  acid  should  be  gently 
thrown  into  the  vagina  until  the  fluid  returns  almost  colorless.  If  hemorrhage 
occur,  iced-water  injections,  or  the  thermo-cautery,  may  be  used,  and  excep- 
tionally the  application  of  a  sponge  dipped  in  an  antiseptic  and  astringent 
solution,  for  a  few  hours  only.  If  the  peritoneal  cul-de-sac  has  been  injured, 
sutures  are  to  be  applied,  and  if  all  the  diseased  tissue  has  not  been  removed 


»  Annales  de  Gyn^cologie,  Aoftt,  1885. 


'  Archives  Gin.  de  M^deoine,  1884. 
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the  operation  is  supposed  to  be  done  for  cancer — the  atfeeted  parts  are 

taken  away  with  the  curette,  or  with  the  therrno-cautery  knife.  The  dress- 
ing advised  by  Verneuil  is  a  compress  of  gauze  made  antiseptic  with  car- 
bolic acid  or  iodoform,  and  changed  when  it  becomes  soiled. 

The  wire-rope  ecraseur  is  applied  with  less  difficulty,  and  is  therefore  to 
be  given  the  preference  if  either  instrument  is  to  be  used  ;  the  majority  of 
surgeons  reject  both,  though  amputation  by  the  chain-ecraseur  is,  according 
to  Schwartz,  one  of  the  methods  most  generally  employed  in  France. 

Amputation  with  the  G-alvano-Cautery  Wire  or  Knife. — A  Sims's 
speculum  made  of  vulcanite  is  preferable  to  a  metallic  one  for  exposure  of 
the  cervix,  which,  after  exposure,  is  caught  with  a  tenaculum  or  a  Museux's 
forceps,  no  attempt,  however,  being  made  to  draw  it  to  the  vulva ;  the 
platinum  wire  is  then  placed  so  as  to  encircle  the  neck  at  the  point  to  be 
divided,  and  is  tightened  before  making  connection  with  the  battery. 
Should  the  shape  of  the  neck  be  such  that  the  wire  slips  down,  an  ivory  pin 
may  be  placed  just  belovv?^  the  place  which  it  is  to  occup^^,  penetrating  the 
neck  from  one  side  to  the  other.'  The  wire  should  not  be  heated  above  a 
dull-red  heat,  in  order  to  avoid  hemorrhage,  and  the  current,  therefore,  must 
be  frequently  interrupted,  and  cold  antiseptic  irrigations  of  the  vagina  prac- 
tised ;  the  amputation  requii-es  several  minutes,  the  time  of  course  varying 
with  the  thickness  of  the  structui'e  to  be  divided.  The  eschar  is  detached 
in  from  one  to  two  weeks,  and  antiseptic  injections  should  be  used  before 
and  after  its  detachment  until  perfect  healing  is  accomplished.  The  possi- 
bility of  dangerous  bleeding  should  be  borne  in  mind  ;  profuse  hemorrhage 
occurred  during  the  operation  in  a  case  of  Grriinewaldt's,  the  patient  dying, 
and  Terrillon  lost  a  patient  from  secondary  hemorrhage  eight  days  after  the 
operation. 

Amputation  with  the  galvanic  knife  is  a  protracted  operation,  though  it  has 
the  advantage  of  being  bloodless  or  nearly  so.  The  same  frequent  interrup- 
tions of  the  current  and  cold  antiseptic  vaginal  injections  are  to  be  used 
during  this  operation,  as  were  advised  in  amputation  with  the  galvanic  wire. 

Hegar  and  Kaltenbach,  rejecting  both  the  ecraseur  and  the  galvano-cautery 
wire,  speak  of  the  latter  as  serving  only  for  palliative  or  preparatory  treat- 
ment in  cancer,  since  it  is  usually  impossible  by  it  alone  to  remove  all  the 
diseased  tissue;  they  also  condemn  it  because  of  the  possibility  of  primary  or 
secondary  hemorrhage,  the  impossibility  of  obtaining  primaiy  union,  and 
the  liability  to  stenosis  or  atresia  at  the  position  of  the  retracted  cicatrix. 
Some  of  the  same  objections  may  be  made  to  the  use  of  the  galvanic  knife. 
Byrne,  who  has  had  a  large  experience  with  the  galvano-cautery  wire 
in  amputation  of  the  cancerous  cervix,  claims  that  if  traction  be  made  upon 
the  neck  during  the  operation,  the  stump  will  not  be  flat  but  funnel-shaped. 
A  similar  statement  is  made  by  Spiegelberg  and  Griinewald,  who  say,  though 
making  no  reference  to  traction  upon  the  cervix,  that  the  wound  made  by  the 
cautery  wire  is  always  found  excavated  in  its  central  part,  or,  in  other  words, 
that  this  instrument  makes  a  conoid  amputation. 

Amputation  with  the  Thermo-Cautery  Knife. — This  instrument  finds  its 
most  important,  if  not  its  only  application  in  the  operation  for  malignant 
disease  of  the  cervix.  J!Tevertheless,  though  more  available  than  the  gal- 
vanic knife,  it  is  a  coarser  instrument,  which  is  liable  to  destroy  healthy 

'  Thomas  (Diseases  of  Women)  has  devised  forceps  for  holding  the  cervix,  and  over  this 
instrument  the  platinum  loop  may  he  readily  slipped.  One  of  the  best  plans  for  applying  the 
loop  is  by  using  the  instrument  of  Charon,  described  in  Le  Blond's  Chirurgie  GynSoologiiiue. 
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along  with  diseased  tissue,  and  the  action  of  which  cannot  be  so  well  limited ; 
there  is,  moreover,  greater  liability  to  injury  of  the  vagina  or  vulva  in  its 
introduction  and  withdrawal,  and,  in  general,  the  suffering  is  greater  unless 
an  anaesthetic  is  used.  While  anaesthesia  is  usually  advisable  in  these  opera- 
tions, there  may  be  circumstances  in  an  individual  case  which  forbid  it.  Dr. 
Wilson,  of  Baltimore,  has  devised  an  ingenious  thermo-cautery  shield :  It 
consists  of  an  feuisier's  irrigateur,  to  which  is  attached  a  rubber  tube  convey- 
ing cold  water  from  the  irrigator  to  a  hollow  metal  sheath  which  encircles 
the  cautery  knife  ;  the  water  transmitted  through  this  sheath  prevents  the 
burning  of  parts  adjacent  to  the  knife. 

In  general,  both  the  galvanic  and  the  thermic  cautery  are  more  used  to 
supplement  amputation  of  the  cervix  in  malignant  disease  than  for  the  opera- 
tion itself ;  after  amputation  by  other  means,  either  of  these  may  be  success- 
fully employed  to  remove  diseased  tissue  in  the  cervical  canal  above  the  line 
of  section. 


Vaginal  Extirpation  of  the  Cancerous  Uterus. 

In  describing  this  operation,  the  method  of  Schroeder  will  be  followed.* 
"  After  exposure  of  the  vagina,  and  drawing  the  cervix  by  means  of  Museux's 
forceps  to  the  vaginal  entrance,  a  circular  incision  is  made  in  the  vaginal 
vault.  N'ow  the  bladder  is  completely  separated  from  the  uterus  by  means 
of  the  finger,  and  the  peritoneum  of  Douglas's  pouch  is  freely  opened.  By 
means  of  this  wound  the  artificially  retroflexed  uterus  is  then  drawn  into 
the  vagina  by  the  finger,  or  by  Museux's  forceps,  and,  on  the  fingers  inserted  in 
the  abdominal  cavity  as  a  guide,  the  peritoneum  of  the  vesico-uterine  exca- 
vation is  incised.  The  uterus  is  now  free  anteriorly  and  posteriorly,  and 
after  cutting  the  lateral  attachments,  it  can  be  removed  as  a  whole.  In  this 
extirpation  it  is  necessary  to  avoid  hemorrhage  as  much  as  possible  ;  this  is 
most  easily  accomplished  by  using  double  ligatures  closely  applied  to  the- 
sides  of  the  uterus,  and  by  being  careful  to  ligate  every  large  vessel  as  soon 
as  it  is  cut.  If  advisable,  the  tubes  and  the  ovaries  are  also  removed.  This 
large  incision  is  best  treated  by  inserting  a  thick  drainage  tube ;  the  mucous 
membrane  of  the  vagina  may  be  sutured,  wTaich  I  prefer,  or  it  may  remain 
open." 

As  Schroeder  says,  total  extirpation  of  the  uterus  should  only  be  done 
when  it  is  believed  that  all  cancerous  tissue  can  be  removed  by  it,  and 
when  this  result  cannot  be  accomplished  by  any  other  means.  This  i^ 
particularly  the  case  in  carcinoma  of  the  cervical  mucous  membrane,  in 
which  aftection  the  mucous  membrane  of  the  uterine  body  is  very  soon 
involved.  If  the  disease  involve  the  cervix  and  the  body,  and  if  there  be  no 
implication  of  the  neighboring  organs,  then  total  extirpation  is  proper  ;  if 
the  uterus  be  so  large  that  it  cannot  be  removed  in  this  way,  Freuud's  method 
may  be  adopted,  although  the  patient  has  very  few  chances  of  recovery 
after  that  operation. 

Elttrorraphy. 

Mytrorraphy,  or  Col-porra-pJiy,  is  an  operation  by  which  the  calibre  of  the 
vagina  is  lessened.  If  the  operation  be  upon  the  anterior  wall  of  the  vagina, 
it  is  anterior  colporraphy,  and  if  upon  the  posterior  wall,  posterior  colporraphy  ; 
when  upon  both  walls,  the  two  being  partially  united,  it  ij  median  colporraphy^ 

•  Handbuoh  der  Krankheiten  der  weibliohen  Geschleotsorgane,  S.  302.     Leipzig,  1884. 
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which  may  be  transverse  or  longitudinal;  and  if  restoration  of  the  perineum 
and  narrowing  of  the  vulvar  opening,  or  the  latter  alone,  be  done  with  pos- 
terior colporraphj,  the  perineum  being  entire,  the  operation  is  known  as 
eolpo-perineorraphy. 

Anterior  Colporraphy. — The  operation  consists  in  removing  a  portion  of 
the  mucous  membrane  of  the  anterior  vaginal  surface,  and  in  stitching 
too-ether  the  sides  of  the  denuded  part.  Operators  vary  as  to  the  size  and 
form  of  the  denuded  surface,  though  in  regard  to  the  latter,  the  ellipse,  or 
some  modification  of  it,  is  that  which  has  been  usually  selected. 

The  operation  is  indicated  in  cases  of  otherwise  incurable  prolapsus  of  the 
anterior  vaginal  wall,  cystocele  being  almost  always  present,  and  also  more 
or  less  descent  of  the  uterus.  In  most  cases  it  is  simply  preliminary  to  pos- 
terior colporraphy. 

Three  operations,  Emmet's,  Hegar's,  and  Schroeder's,  will  be  described. 

Emmet's  Anterior  Colporraphy. — The  patient  at  first  lies  upon  her  back, 
and  the  uterus  is  anteverted,  and  held  in  anteversion  by  means  of  a  sponge 
probang ;  she  is  now  turned  upon  her  ]eft  side,  and  the  anterior  vaginal  wall 
is  exposed  with  a  Sims's  speculum.  With  a  tenaculum  in  each  hand,  the 
operator  finds  two  points  which  can  be  brought  together  with  slight  tension, 
one  on  each  side  of  the  cervix  and  about  half  an  inch  from  it,  and  a  little 
behind  the  line  of  the  anterior  lip ;  each  point  is  the  centre  of  a  half-inch 
square,  which  is  then  denuded.  S'extj  a  strip  of  vaginal  mucous  membrane, 
an  inch  long  and  half  an  inch  broad,  is  removed  from  in  front  of  the  uterus. 
A  needle  threaded  with  silk  carries  a  silver  wire  beneath  the  freshened  sur- 
faces, and  when  the  wire  is  twisted  the  three  are  brought  together.  In  the 
subjoined  illustration  a  and  o  represent  the  lateral  denudations,  and  b  the 
central  one ;  the  twisted  wire  brings  a  and  c  in  contact  with  B. 

Fig.  1416. 


Anterior  colporraphy.     (Emmet's  method.) 

Two  longitudinal  folds  are  formed  upon  the  vaginal  wall  by  bringing 
these  points  together,  and  they  inclose  a  space  having  somewhat  the  form  of 
an  elongated  ellipse,  as  is  seen  in  the  next  illustration  (Fig.  1417). 

The  next  step  is  to  denude  the  summits  of  these  folds,  avoiding  the  loss  of 
blood,  if  thought  desirable,  by  freshening  only  half  an  inch  at  a  time,  and 
then  stitching  this  before  denuding  anymore;  four  or  five  sutures  are  re- 
quired for  each  inch,  and  they  should  not  produce  undue  tension  ;  the  folds 
are  lost  at  the  lower  portion  of  the  vagina,  and  there  of  course  the  denuda- 
tion and  stitching  also  end.  A  self-retaining  sigmoid  catheter  is  introduced, 
or,  if  this  cannot  be  borne,  the  urine  is  evacuated  every  few  hours ;  the 
stitches  are  removed  in  eight  or  ten  days. 

Hegar's  Method. — The  form  of  the  denudation  is  that  of  an  ellipse,  nar- 
rowed below,  and  blunt  or  widened  above ;  the  subjoined  diagram  (Fig.  1418) 
shows  the  freshened  surface  with  the  sutures  introduced. 
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The  patient  is  placed  in  the  lithotomy  or  in  the  dorso-sacral  position,  but 
an  anaesthetic  is  not  used  unless  she  is  very  sensitive  and  restless.  Four  assis- 
tants are  required,  two  to  hold  the  lower  limbs  and  aid  in  exposing  the  field 
of  operation,  a  third  to  hand  instruments,  and  a  fourth  to  sponge  and  irri- 


Fig.  1417. 


Fig.  1418. 


Anterior  colporrapby ;  the  sntures  adjusted. 
(Emmet's  method.) 


Anterior  colporraphy.    (Hegar'8  method.) 


gate  the  parts.  The  instruments  are  a  small  convex  bistoury,  thin-bladed 
scissors  curved  upon  their  face,  tenaculum-forceps  and  haemostatic  forceps, 
needles,  a  needle-holder,  straight  scissors,  sponges  and  spouge-holder,  wire 
and  silk,  and  a  catheter.  Beside  these,  a  strong  forceps,  or  a  suitable  clamp, 
to  hold  the  vaginal  mucous  membrane  after  it  has  been  lifted  up,  and  a. 
probe-pointed  bistoury,  will  be  needed.  The  first  step  is  to  lift  up  by  means 
of  two  or  three  forceps  a  longitudinal  fold  upon  the  anterior  vaginal  wall ; 
the  highest  point  at  which  one  of  the  forceps  is  placed  is  about  one  centi- 
metre from  the  anterior  lip  of  the  uterus,  and  the  lowest,  for  another,  is  three 
centimetres  from  the  urethral  orifice.  Drawing  on  these  instruments,  the 
fold  is  so  raised  that  a  clamp  can  be  applied  in  a  direction  parallel  to  its  course, 
and  for  this  purpose  the  forceps  of  Krassowski,  that  of  Hegar,  or  the  appa- 
ratus of  Cheron,  may  be  used.  The  instrument  is  not  applied  to  the  base, 
but  ought  to  approach  somewhat  the  crest  of  the  fold.  The  sutures  are  now 
passed  from  one  side  to  the  other,  about  a  centimetre  below  the  clamp ;  the 
next  step  is  to  excise  the  fold  with  a  bistoury,  the  incision  passing  between 
the  sutures  and  the  clamp ;  the  threads  are  fastened,  and  then  superficial 
sutures  are  introduced  to  secure  firm  closure  of  the  wound.  Care  must  be 
taken  to  prevent  any  blood  from  remaining  between  its  lips;  if  any  is  found 
it  is  pressed  out,  and  if  there  are  bleeding  points  between  the  sutures,  the 
hemorrhage  is  to  be  arrested  by  the  introduction  of  deep  stitches. 

An  objection  to  this  method  is  the  danger  of  excising  part  of  the  wall  of 
the  bladder.  Hegar  says  that  this  accident  has  never  occurred  to  him.  To 
guard  against  its  occurrence,  a  catheter  may  be  passed  into  the  bladder 
before  the  clamp  is  applied,  in  order  to  learn  the  thickness  of  the  vesico- 
vaginal wall ;  generally,  when  the  fold  is  lifted  up,  one  can  recognize  the 
vaginal,  and  beneath  it  the  vesical  wall ;  further,  in  passing  the  needles,  the 
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catheter  being  retained  in  the  bladder,  the  metallic  sound  of  the  former  strik- 
ing against  the  latter  may  be  recognized. 

The  old  method  of  denuding  must,  however,  be  resorted  to,  if  the  vesico 
vaginal  wall  is  very  thin  and  atrophied.  Hegar  uses  the  bistoury,  but 
Simon  preferred  scissors ;  Bischoff,  after  having  circumscribed  the  tissues  to 
be  removed,  seizes  the  flap,  and  separates  it  by  drawing  on  it  with  his  fingers. 
Whatever  method  is  used,  after  the  flap  has  been  removed  the  surface  should 
be  levelled,  all  islands  of  projecting  tissue  being  trimmed  away  with  scissors. 
If  during  the  denuding  abundant  hemorrhage  occurs,  the  haemostatic  forceps 
or  even  the  ligature  may  be  used,  the  final  hsemostasis  being  secured  by  care- 
fully applied  sutures.  When  only  anterior  colporraphy  is  practised,  silk 
sutures  may  be  used ;  but  if  posterior  colporraphy  also,  silver  wire  is  a 
better  material,  for  the  stitches  must  remain  some  time.  ' 

Schroeder's  Method? — Schroeder  regards  it  as  important  that  the  space 
denuded  shall  not  be  too  small.  Below,  it  begins  at  the  mouth  of  the  urethra, 
and  it  extends  above  to  the  anterior  lip  of  the  uterus.  He  thinks  it  more 
satisfactory  if  the  part  removed  be  torn  from  its  base,  as  there  are  then  no 
islands  of  mucous  membrane  left.  Or  the  denudation  may  be  effected  by 
introducing  a  long  flat  knife  under  the  edge  of  the  incised  mucous  membrane, 
and  cutting  each  way  ;  after  completing  this  dissection,  the  surface  is  to  be 
levelled  with  scissors.  Then  the  sutures  are  introduced  ;  some  of  them  are 
superficial,  others  deep — of  the  latter  only  three  are  usually  required ;  the  deep 

Fig.  1419. 


Anterior  colporraphy.     (Schroeder's  method,) 


sutures  are  to  prevent  the  formation  of  pockets  in  which  blood  or  wound-secre- 
tions may  collect.  According  to  Werth's  suggestion,  catgut  may  be  used  for 
the  deep  stitches,  and  it  is  very  convenient,  for  the  perfect  adaptation  of  the 

»  Op.  oit. 
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wounded  surfaces,  to  use  the  continuous  catgut  suture.  Quite  recently 
Schroeder'  has  spoken  still  more  favorably  of  the  latter ;  he  also  says  that,  in 
order  to  prevent  disturbance  of  the  wound  by  the  movements  of  the  bladder, 
he  introduces  after  the  operation  a  tampon  of  iodoform-cotton  into  the  vagina. 
The  preceding  diagram  (Fig.  1419)  shows  the  denudation  as  done  by 
Schroeder,  with  the  superficial  and  deep  sutures  in  place. 

Posterior  Colporraphy.  • — The  operation  is  similar  to  that  upon  the 
anterior  vaginal  wall,  though  operators  differ  as  to  the  form  and  as  to  the 
extent  of  the  denuded  surfaces ;  in  regard  to  the  former,  the  ellipse  or  some 
modification  of  it  is  usually  selected.  Hegar,  as  in  his  anterior  colporraphy, 
uses  the  clamp ;  the  risk  of  opening  Douglass's  cul-de-sac  is,  according  to  his 
experience,  slight,  this  accident  having  occurred  to  him  but  once,  and  then 
no  serious  result  having  followed.  Sehroeder's  operation  is  shown  in  the  sub- 
joined illustration.  It  consists  in  freshei}ing  a  part  of  the  posterior  vaginal 
wall,  and  a  large  part  of  the  vaginal  entrance ;  the  denudation  above  extends  to 
a  centimetre  from  the  highest  part  of  the  vaginal  vault ;  deep  and  superficial 
sutures  are  used,  as  in  anterior  colporraphy;  the  deep  stitches  may  be  of 
catgut,  and  this  material  may  also  be  used  as  a  continuous  suture. 

Fig.  1420. 


Posterior  colporraphy.     (Sehroeder's  method.) 

Emmet's  Method. — A  paper  by  Dr.  Emmet,  entitled  A  Study  of  Perineal 
Laceration,  with  a  New  Method  for  its  Proper  Repair,  was  read  before  the 
American  Gyngecological  Society  in  1883,  and  created  no  little  discussion. 
A  misapprehension  of  the  purpose  and  character  of  the  operation  was  mani- 
fest at  the  time  that  the  paper  was  read,  and  probably  even  yet  exists  in 
some  degree.  As  this  operation  is  upon  the  posterior  wall  of  the  vagina,  and 
narrows  the  canal,  at  least  at  its  lower  part,  it  may  be  termed  a  posterior 
colporraphy.  The  vaginal  contraction  which  it  causes  is  easily  explained  if 
we  regard  the  injury  requiring  it  as  resulting  from  tearing  of  muscular  tissue 

1  Centralblatt  fiir  Gynakologie,  1885. 
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rather  than  of  pelvic  and  perineal  fascise.  Budin*  holds  that  the  fibres  of 
the  levator  ani,  rather  than  the  covering  fasciae,  are  the  parts  which  have 
been  injured.  He  remarks  that  "  the  comparison  of  the  mouth  of  a  purse 
closed  by  a  cord,  is  more  readily  comprehended  with  retractile  and  contrac- 
tile muscular  fibres  than  with  fascial  fibrous  tissue.  One  also  better  under- 
stands the  great  distention  which  the  bands  encircling  the  vagina  can  undergo 
in  labor,  if  the  resistance  is  due  not  to  the  tissue  of  fascise,  but  to  muscular 
fibres." 

The  patient  lies  upon  her  back ;  the  lower  limbs,  strongly  flexed  upon  the 
abdonieu,  are  held  by  an  assistant  on  each  side ;  and  the  hips  are  brought  to 
the  foot  of  the  table.  The  assistants  separate  the  labia.  The  operator's  first 
step  is  to  seize  with  a  tenaculum  the  crest  of  the  presenting  rectocele,  or  the 
posterior  wall  of  the  vagina,  at  a  point  where  it  can  be  drawn  forward,  with- 
out undue  traction,  to  near  the  entrance  of  the  urethra ;  the  instrument  is 
then  held  by  an  assistant.  I^ext,  the  operator  inserts  a  tenaculum  into  the 
lowest  hymeneal  caruncle  on  each  side ;  bringing  the  three  tenacula  together, 
the  vaginal  canal  will  be  found  reduced  in  size,  the  perineum  will  have  been 
apparently  drawn  up  toward  the  arch  of  the  pubis,  and  the  tissues  at  the 
previously  gaping  outlet  will  have  been  rolled  in  until  the  vaginal  entrance  is 
no  larger  than  that  of  a  woman  who  has  not  given  birth  to  a  child  at  term. 
The  three  points  held  by  the  tenacula  form  across  the  vagina,  and  just  within 
the  vulva,  a  sulcus  the  ridges  of  which  must  be  denuded  and  united  with  su- 
tures.    The  annexed  illustration  (Fig.  1421)  shows  the  denuded  surfaces,  with 


Fig.  1421. 


Fig.  1422. 


Posterior  colporraphy.     (Emmet's  method.) 

four  of  the  sutures  introduced  on 
each  side.  In  many  cases  the  de- 
nudation has  less  of  a  crescent 
form  than  is  represented  in  the 
above  illustration.  Dr.  Joseph 
Price,^  to  whom  I  am  indebted  for  , 
the  next  illustration,  says  that 
the  denudation  only  roughly  cor- 
responds with  a  crescent,  whose 
convexity  is  the  boundary  of  the 
skin  and  mucous  membrane  of  the 
vulva,  while  its  concavity  is  at  the 
summit  of  the  rectocele,  and  its  cusps  extend  up  the  lateral  deep  sulci  and 
posterior  wall  of  the  vagina.  The  sides  of  each  sulcus  are  stitched  together, 
the  stitches  being  so  introduced  as  to  lift  up  the  tissues  toward  the  apex  of 
the  triangle,  and  hence  they  do  not  pass  directly  across  from  side  to  side,  but 
the  needle,  after  entering  at  one  side  in  the  undenuded  tissue,  passes  somewhat 
obliquely  to  the  middle  of  the  freshened  surface,  then  is  re-introduced,  and 
is  given  a  course  nearly  at  a  right  angle  to  that  which  it  first  took,  until  it 


Posterior  oolporraphy  by  Emmet's  method.     (After  Price.) 


'  Progrfes  Mddioal,  Aoftt,  1881. 

'  See  a  valuable  paper  read  by  Dr.  Price  before  the  Philadelpbia  County  Medical  Society,  June 
24,  1885. 
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emerges  at  a  Buitable  distance  from  the  margin  of  the  other  side ;  a  stitch  is 
then  passed  from  one  to  the  other  labium,  passing  at  its  middle  through  the 
crest  of  the  rectocele.  The  sutures  may  be  of  silkworm-gut,  and  secured  by- 
compressed  shot ;  Emmet,  however,  prefers  silver  wire. 

Median  Colporraphy. — In  this  operation  the  vagina  is  narrowed  by 
attaching  a  part  of  the  anterior  to  a  part  of  the  posterior  wall ;  the  vagina 
is  thus  partially  made  double.  Hegar  credits  Spiegelberg  with  having  first 
done  this  operation ;  he  sutured  the  lowest  points  of  the  anterior  to  the 
upper  part  of  the  posterior  wall.  Le  Fort  subsequently  adopted  a  similar 
method. 

Le  Fort's  Operation. — This  is  the  method  usually  followed,  and  it  consists 
in  denuding  in  the  median  line  upon  the  anterior,  and  then  upon  the  pos- 
terior wall  of  the  vagina — vagina  and  uterus  both  being  prolapsed — a  sur- 
face two  centimetres  broad  by  four  or  five  in  length,  and  then,  after  reducing 
the  displacement,  in  stitching  the  two  surfaces  together.  If  silver  wire  is 
used  the  ends  should  be  left  long,  so  that  they  may  be  removed  by  moderate 
traction  after  the  surfaces  have  firmly  united ;  they  are  generally  loosened 
from  the  tenth  to  the  twentieth  day.  The  use  of  catgut  is  proposed  by 
Eustache. 

The  accompanying  illustration  (Fig.  1423)  shows  the  denuded  surfaces,  one 
of  the  sutures  having  been  introduced. 

CoLPO-PERiNEORRAPHY. — This  Operation  not  merely  lessens  the  calibre  of  the 
vagina,  but  also  lessens  the  vulvar  opening — prolonging  the  perineum  so  as 
to  prevent  vaginal  and  uterine  prolapse. 


Fig.  1423. 


Fig.  1424. 


Median  colporrapTiy.    (Le  Fort's  method.) 


Colpo-perineorraphy.    (Simon's  method.) 


In  the  posterior  colporraphy  of  Schroeder,  it  is  readily  seen  by  the  illus- 
tration that  the  perineum  is  involved  as  well  as  the  posterior  vaginal  wall, 
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the  extent  of  the  former  being  increased,  so  that  strictly  speaking  the  opera- 
tion is  a  colpo-perineorraphy. 

Different  forms  have  been  given  to  the  vaginal  and  vulvar  denudation  by 
different  operators.  The  annexed  illustrations  (Figs.  1424,  1425)  show  those 
of  Simon  and  of  Hegar,  the  surfaces  not  only  having  been  freshened,  but  the 
vaginal  sutures,  superficial  and  deep  stitches  alternating,  and  the  perineal 
sutures,  having  been  introduced. 

The  following  illustration  (Fig.  1426)  shows  the  increase  in  extent  of  the 
perineum  from  Schroeder's  operation,  already  described ;  the  upper  end  of  the 
line  A,  shows  the  anterior  boundary  of  the  original  perineum,  and  the  begin- 
ning of  the  added  portion. 


Fig.  1425. 


Z.  1426. 


Colpo-perineorraphy.    (Hegar's  method.)  Kestoration  of  perineum  by  Schroeder's  method. 

The  form  of  denudation  recommended  by  Hegar  is  a  triangle.  Usually 
this  triangle  has  a  base  of  six  or  seven  centimetres,  and  its  height  is  seven 
centimetres ;  but  if  the  prolapsus  be  very  great,  the  base  of  the  triangle 
may  be  eight  centimetres,  and  its  height  even  nine  centimetres.  Tenacu- 
lum-forceps  are  applied  at  the  apex  and  at  the  sides  of  the  triangular  flap 
to  be  removed,  lateral  incisions  are  made,  and  then  the  dissection  begins  at 
the  apex ;  after  the  upper  portion  is  free,  traction  may  be  made  upon  it, 
the  separation  being  completed  partly  by  tearing,  and  partly  by  cutting 
with  the  bistoury.  After  the  removal  of  the  flap,  the  surface  from  which  it 
was  detached  is  made  even  by  the  scissors.  The  removal  of  the  flap  can  be 
done  in  five  or  ten  minutes,  and  the  more  quickly  this  is  done  the  less  is  the 
hemorrhage,  which  often  ceases  when  the  flap  is  completely  removed.  The 
vaginal  sutures,  alternately  deep  and  superficial,  are  of  silver  wire,  and  the 
perineal  sutures  of  silk ;  it  is  probable  that  both  may  be  usefully  replaced 
by  catgut. 


Episiorraphy. 

Episiorraphy  is  an  operation  designed  to  partially  occlude  the  vulvar 
orifice  in  order  to  prevent  prolapsus  of  the  vagina  or  of  the  uterus.  A  horse- 
shoe-shaped denudation  is  made  of  the  lower  two-thirds  of  the  vulvar  orifice — 
some  surgeons  remove  the  nymphse — and  the  freshened  surfaces  are  stitched 
together.  Anger  has  varied  the  ordinary  method  by  not  removing  the  flap ; 
he  dissects  it  from  almost  all  the  circumference  of  the  vaginal  entrance,  begin- 
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ning  near  the  urethra,  but  leaves  it  attached  above,  so  as  to  make  a  partial 
diaphragm  in  the  form  of  a  crescent ;  three  sets  of  sutures — one  in  the  vagina 
connecting  the  free  margins  of  the  flap,  another,  a  deep  set,  extending  to  its 
base,  and  finally  a  superficial  set — are  then  introduced.  Episiorraphy  is  now 
rarely  resorted  to.  In  some  cases  perineoplasty  is  supplemented  by  a  partial 
episiorraphy,  and  then  the  operation  is  an  episio-perineoplasty. 


Vaginismus  ;  Reflex  Cramp  of  the  Muscles  of  the  Pelvic  Floor. 

The  profession  is  indebted  to  the  late  Dr.  Marion  Sims  for  the  first  de- 
scription of  an  aftection  of  women  which  he  called  vaginismus,  although 
brief  reports  of  individual  cases  of  the  disorder  had  been  previously  given  ; 
Burns'  had  referred  to  the  disease,  and  had  advised  surgical  treatment  not 
very  unlike  a  part  of  that  subsequently  directed  by  Dr.  Sims.  The  latter's 
paper  describing  this  affection  was  presented  to  the  London  Obstetrical 
Society  in  1862.  He  defines  vaginismus  as  an  involuntary  spasmodic  closure 
of  the  mouth  of  the  vagina,  attended  with  such  supersensitiveness  as  to  form 
a  complete  barrier  to  coition ;  inflammation  may  be  present,  but  the  disorder 
does  not  depend  upon  it ;  the  gentlest  touch  with  the  finger,  a  probe,  or  a 
feather,  produces  agony.  It  is  thus  seen  that  in  vaginismus,  as  originally 
described  by  Dr.  Sims,  the  essential  ideas  included  were  pain  and  spasmodic 
contraction  of  the  entrance  to  the  vagina.  It  is  a  mistake,  however,  to  regard 
the  affection  as  limited  to  the  muscular  structure  concerned  in  closing  the 
mouth  of  the  vagina ;  moreover,  there  may  be  a  vaginismus  which  is  not 
painful.  According  to  Luschka,  the  constrictor  vaginfe  only  indirectly  lessens 
the  vaginal  entrance:  it  is  a  double,  flat  muscle,  ascending  externally  to 
the  bulb  of  the  vestibule,  and  its  two  halves  uniting  partly  above,  partly 
below  the  clitoris ;  it  has  little  importance  as  a  constrictor,  but  its  action  is  to 
cause  engorgement  of  the  bulb,  and  to  draw  the  two  parts  toward  each  other. 
The  real  sphincter  of  the  vagina,  according  to  Luschka,  "  is  a  ring-like,  flat 
muscle  l^'ing  immediately  behind  the  bulb,  encircling  the  lower  part  of  the 
vagina  and  also  inclosing  the  urethra,  so  that  it  might  be  appropriately 
called  the  musculus  sphincter  vagince  atque  urethrce." 

But  in  addition  to  the  contraction  of  these  muscles  in  vaginismus,  the 
external  anal  sphincter,  the  transverse  perineal,  and  the  levator  ani  ma.y  also 
be  concerned  ;  indeed,  in  one  form  of  the  disorder  only  the  latter  muscle,  or 
even  a  portion  of  it,  may  be  affected.  According  to  Beigel,  no  constriction  of 
the  vaginal  canal  can  be  directly  caused  by  the  contraction  of  the  levator  ani, 
but  only  from  its  then  elevating  the  anus.  Nevertheless,  Hildebrandt's^  ex- 
planation of  the  narrowing  of  the  superior  part  of  the  vagina  by  the  action 
of  this  muscle,  is  generally  accepted,  and  has  been  recently  shown  by  Henrich- 
sen*  to  rest  upon  a  correct  anatomical  basis,  and  to  be  confirmed  by  clinical 
facts. 

There  are  thus  two  forms  of  vaginismus,  the  one  at  the  vaginal  orifice,  and 
the  other  four  or  five  centimetres  above;  the  one  vaginismus  inferior,  the  other 
vaginismus  superior.     The  one  prevents  the  introduction  of  the  penis,  the 


'  In  speaking  of  the  vaginal  sphincter,  he  says  (Principles  of  Midwifery,  seventh  edition,  p. 
41.  London,  1828)  :  "  This  sphincter  is  sometimes  spasmodically  contracted,  and  the  nerves  so 
sensible  that  pain  is  felt  in  eoitu,  and  at  last  some  degree  of  permanent  circular  stricture  is 
produced.  The  cure  in  all  stages  is  division  in  a  lateral  direction  of  the  affected  parts." 
Hiiguier,  in  1834,  described  spasmodic  contracture  of  the  vaginal  sphincter. 

s  Billroth,  Handbuch  der  Frauenkrankheiten. 

'  Strictur  der  Scheiden-gewolbes,  bewirkt  durch  Krampf  der  Musculus  Levator  Ani  (Archiv 
fiir  Gynakologie,  1884). 
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speculum,  or  even  a  finger ;  the  other  may  act  in  the  same  manner,  or,  on  the 
other  hand,  it  may  not  hinder  the  entrance,  but  may  prevent  the  withdrawal 
of  the  penis.  The  condition  last  mentioned  has  been  described  by  Hildebrandt, 
but  it  is  an  error  to  regard  him  as  having  first  observed  it.  Several  examples 
of  this  accident  ai'e  given  by  Schurigius,'  quoted  from  previous  authors,  one 
of  these  authors  describing  it  as  "a  spasmodic  affection  of  the  female  genitals." 
Dienierbroeck^  mentions  an  instance  where  the  separation  was  thus  effected: 
quern  nezum  advocatus  medicus  affusione  ciquoe  frigidce  ■protiniis  dissolverat. 
Budin'  has  met  with  instances  in  which  this  contraction  of  the  levator  ani 
was  under  the  control  of  the  will,  so  that  those  having  this  power  could  vol- 
untarily prevent  either  the  introduction  or  the  withdrawal  of  the  virile 
member. 

Spasmodic  contraction  at  the  entrance  of  the  vagina  is  that  form  which 
is  much  the  more  frequent.  An  examination,  which  generally  requires  an 
anaesthetic,  will  in  most  cases  discover  some  inflammation  or  excoriation  of  the 
external  surface  of  the  hymen,  of  the  carunculaB  myrtiformes,  if  the  hymen 
has  been  ruptured,  or  of  adjacent  parts  ;  the  disease  may  result  from  a  vulvar 
or  an  anal  fissure,  from  a  sensitive  tumor  of  the  urinary  meatus,  or  from  vagi- 
nitis. Even  in  some  cases  where  no  local  lesion  is  discovered,  we  have  the 
right,  as  suggested  b}-^  L.  de  Sine'ty,  to  suppose  that  such  a  lesion  has  disap- 
peared, and  that  the  contraction  which  it  caused  has  remained. '  Veit  has 
directed  attention  to  metritis,  uterine  displacements,  and  oophoritis,  as  causes 
of  the  affection.  Hildebrandt  connects  the  place  of  the  lesion  with  that  of 
the  contraction ;  thus  affections  of  the  vulva  lead  to  contraction  of  the 
vaginal  sphincter,  and  those  of  the  uterus  and  ovaries  to  contraction  of  the 
levator  ani. 

This  disorder,  though  it  may  occur  in  a  woman  who  has  borne  one  or  more 
children,  is  most  frequently  met  with  in  newly-married  women,  and  in  such 
cases  usually  results  from  bungling,  or  brutal,  fruitless  attempts  at  coition. 
In  some  cases  the  difficulty  arises  from  the  form  of  the  vulvar  orifice,  or  from 
the  perineum  being  prolonged  so  far  anteriorly  that  the  orifice,  when  the 
subject  is  recumbent,  is  in  a  horizontal  plane,  and  that  the  penis  thus  impinges 
upon  the  fourchette  or  navicular  fossa,  or  upon  the  urethral  opening  ;  in  some 
cases  the  urethra  has  been  thus  dilated,  and  coitus  has  occurred  through  that 
canal-^one  patient  complaining  that  a  discharge  of  urine  always  followed 
coition.     In  any  case  the  parts  are  bruised,  and  thence  the  vaginismus. 

While  in  the  great  majority  of  cases  a  local  lesion,  past  or  present,  ex- 
plains the  disorder,  there  are  some  few  in  which  it  cannot  be  attributed  to 
such  a  cause,  and  in  these  it  is  called  neuralgic  ;  instances  of  this  kind  are 
found  most  frequently  in  hysterical  persons.  L.  de  Sinety  observes  that,  when 
the  disturbance  of  local  sensibility  depends  upon  a  general  neurosis,  it  is  very 
rare  that  the  hypersesthesia  is  manifested  only  at  the  vulvar  I'egion,  and  that 
painful  points  are  not  found  at  other  parts  of  the  body,  particularly  at  the 
seventh  and  eighth  dorsal  vertebrae.  Beigel  mentions  a  case  of  facial  neu- 
ralgia, alternating  with  a  vulvo-vaginal  neuralgia,  in  a  woman  who  had 
never  presented  hysteric  symptoms. 

Patients  suft'ering  with  vaginismus  are  usually  sterile ;  nevertheless,  con- 
ception may  occur  without  intromission  having  been  accomplished ;  Packard 
and  Von  Preusschen  each  gives  an  instance  of  this  kind.  Among  the  conse- 
quences of  vaginismus,  in  addition  to  the  spasmodic  and  painful  contraction 
of  the  muscles  of  the  pelvic  floor,  and  the  consequent  rectal  and  vesical  tenes- 

'  Gynaecologia  Historico-Medioa.  1730. 
■  Anatom.  Corp.  Human.,  lib.  i.  1687. 
»  Le  Progrfes  Medical,  1881. 
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mus,'  there  may  be  sleeplessness,  hysterical  symptoms,  mental  depression,  and 
disorder  of  the  general  nutrition. 

Obviously  the  first  thing  in  the  treatment  of  a  case  of  vaginismus  is  to 
give  the  patient  I'est  from  all  attempts  at  sexual  intercourse.  Next,  vs^here 
possible,  to  remove  the  cause  of  the  spasmodic  contraction.  Thus,  a  sensitive 
tumor  of  the  urinary  meatus  requires  excision,  vulvar  or  anal  fissures  are  to 
be  appropriately  treated,  a  resisting  hymen  is  to  be  incised,  vs^hile  an  inflamed 
caruncle,  the  hymen  having  been  ruptured,  is  to  be  removed ;  if  the  latter 
be  done,  it  is  advised  to  stitch  together  the  borders  of  the  wound  so  that 
healing  may  occur  by  first  intention,  and  not  by  the  formation  of  cicatricial 
tissue,  the  presence  of  which  may  produce  as  much  mischief  as  the  caruncle, 
or  even  more.  Raw  and  excoriated  surfaces  heal  readily  under  the  applica- 
tion of  a  weak  solution  of  nitrate  of  silver,  of  iodoform,  or  of  lotions  of  lead- 
water,  with  warm  hip-baths.  All  local  lesions  having  been  removed,  or  none 
having  been  found,  the  best  means  for  the  relief  of  the  hypersesthetic  condi- 
tion is  the  use  of  a  solution  of  muriate  of  cocaine  (from  four  to  eight  per  cent.), 
applied  with  a  camel's-hair  pencil  to  the  sensitive  parts.  In  many  cases  no 
other  treatment  will  be  required ;  in  others  surgical  means  for  the  relief  of  the 
contraction  will  be  needed.  These  are,  chiefiy,  gradual  dilatation  of  the  con- 
stricting muscles,  abrupt  dilatation  or  rupture,  and  incision.  The  first  is  done 
by  the  use  of  a  series  of  speculums,  or  dilators,  increasing  from  day  to 
day  the  size  of  the  dilating  body  as  well  as  the  time  of  its  retention,  the 
latter  varying  from  a  few  minutes  to  an  hour  or  more.  Porced  dilatation, 
similar  to  that  used  in  anal  fissure,  may  be  employed,  the  patient  being  anaes- 
thetized, by  introducing  two  or  three  fingers  into  the  vagina,  and  then  widely 
separating  them,  or  by  similarly  introducing  one  of  the  valvular  uterine 
speculums — bivalve,  trivalve,  or  quadrivalve — closed,  and  then  opening  and 
abruptly  withdrawing  it.  Section  of  the  pudic  nerve  was  advised  by  the 
late  Sir  James  Y.  Simpson,  and  incision  of  the  perineal  body  by  Savage,  while 
several  authors  have  recommended  subcutaneous  division  of  the  sphincter. 
Dr.  Sims's  method  was  described  by  him  as  follows : — 

"  Placing  the  patient  (etherized)  on  the  back,  with  the  thighs  well  flexed  over  the 
abdomen,  the  orifice  of  the  vagina  is  to  be  forcibly  dilated  by  fingers  or  instrument. 
Then  seize  the  hymeneal  membrane  with  a  delicate  pair  of  lock-forceps  just  at  its  junc- 
tion with  the  urethra  on  the  left  side,  and,  putting  it  on  the  stretch,  clip  with  properly 
curved  scissors  till  the  whole  is  removed  in  one  continuous  piece.  Then  pass  the 
index  and  middle  fingers  of  the  left  hand  into  the  vagina,  separate  them  laterally,  so 
as  to  dilate  it  as  widely  as  possible,  putting  the  fourchette  on  the  stretch ;  then  with  a 
scalpel  cut  through  the  vaginal  tissue  on  one  side  of  the  mesial  line,  from  above  down- 
ward, terminating  at  the  raphe  of  the  perineum.  This  cut  forms  one  side  of  a  Y. 
Then  pass  the  knife  again  into  the  vagina,  still  dilating  with  the  fingers  as  before,  and 
cut  superficially  in  like  manner  on  the  opposite  side  from  above  downward,  uniting  the 
two  incisions  at  or  near  the  raphe,  and  prolonging  them  quite  to  the  perineal  integu- 
ment. Or  these  vaginal  incisions  may  be  made  one  on  each  side  of  the  raphe  and 
parallel  with  it,  terminating  a  third  of  an  inch  or  more  apart,  on  the  perineal  surface. 
The  bleeding,  usually  trifling,  is  arrested  by  the  introduction  of  the  vaginal  plug.  I 
have  had  two  cases  where  it  was  necessary  to  resort  to  the  iron-cotton  tampon  for 
twenty-four  hours.  Generally  the  dilator  is  introduced  at  once.  It  is  made  usually  of 
glass,  sometimes  of  metal  or  ivory.  I  prefer  glass  because  it  is  easily  kept  clean,  and, 
being  transparent,  we  can  see  the  cut  surface,  and,  indeed,  the  whole  vagina,  without 
removing  it.  Its  introduction  is  attended  with  a  sense  of  soreness,  but  with  none  of 
the  peculiar,  agonizing  suffering  so  characteristic  of  the  original  disease." 

*  Sims  says  that  in  some  instances  the  sphincter  ani  feels  almost  as  hard  as  a  ball  of  ivory  ; 
one  of  his  patients  supposed  it  to  be  a  tumor  that  would  require  exseotion. 
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The  dilator  is  secured  in  position  by  a  T-bandage,  and  is  worn  for  two  or 
three  hours  in  the  morning,  and  again  in  the  afternoon  or  evening ;  it  is 
used  for  two  or  three  weeks,  or  longer,  or  till  the  parts  are  entirely  healed 
and  sensitiveness,  gone. 

The  objection  to  a  glass  dilator  is  that  sometimes  the  instrument  may 
undergo  spontaneous  fracture  while  in  the  vagina,  greatly  to  the  dismay  of 
the  patient,  and  that,  even  if  no  injury  be  done,  the  removal  of  the  frag- 
ments may  be  somewhat  difficult ;  an  accident  of  this  kind  occurred  to  a 
patient  under  my  own  care. 

Dr.  Emmet,  who  regards  an  operation  as  rarely  necessary,  performs  it  as 
follows :  The  patient  is  placed  on  the  back,  with  the  limbs  drawn  up ;  after 
etherization  a  speculum  is  introduced  under  the  arch  of  the  pubis,  so  as  to 
bring  the  posterior  wall  of  the  vagina  into  view.  The  index  finger  is  intro- 
duced within  the  anus,  and  the  sphincter  is  forced  up  against  the  posterior 
wall  of  the  vagina.  It  is  then  easy  to  divide  with  scissors  the  fibres  encir- 
cling the  vagina  on  each  side,  just  within  the  fourchette,  and  about  three- 
quarters  of  an  inch  apart.  This  does  not  allow  a  prolapsus  of  the  vaginal 
wall,  but  permits  an  equal  extent  of  dilatation  of  the  outlet  by  the  glass 
plug. 

CoCCYGODYNIA. 

Coccygodynia,  or  coccyalgia,  is  the  name  given  to  a  severe  pain  situated  in 
the  coccygeal  region,  and  aggravated  or  excited  by  pressure  or  by  movement 
of  the  coccygeal  bones.  The  late  Dr.  J.  C.  JSTott,  of  l^ew  York,  and  formerly 
of  Mobile,  is  credited  with  having  first  directed  professional  attention  to  this 
subject. 

G-enerally  regarded  as  belonging  exclusively  to  the  female  sex,  though  this 
is  denied  apparently  with  sound  reason  by  Worms,  coccygodynia  is  most  fre- 
quently seen  during  the  period  of  sexual  activity ;  but  two  cases  are  men- 
tioned by  Horschelman  in  which  the  subjects  were  between  four  and  five 
years  old.  Though  generally  met  with  in  the  married,  yet  Courty  and  ISTela- 
ton  mention  its  occurrence  in  virgins. 

A  fall  or  blow  upon  the  coccyx  may  cause  the  disease ;  it  has  been  caused 
by  riding  on  horseback  (Scanzoni),  and  by  exposure  to  cold,  as  in  a  patient  of 
Courty's,  who  was  accustomed  to  lie  in  bed  with  her  uncovered  hips  pressing 
against  the  wall,  and  as  in  another  case  in  which  it  was  induced  by  sitting  on 
a  wet  cushion  while  riding  in  a  carriage.  Seeligmiiller  had  a  most  obstinate 
case  of  coccyalgia  in  a  woman  upon  whose  shoulders  a  cow  sprang,  crushing 
her  to  the  ground.  But  the  great  majority  of  cases  originate  in  labor,  either 
natural  or  instrumental.  In  some  cases  the  bones  of  the  coccyx  are  found 
dislocated  or  fractured ;  in  others,  caries  or  osteomalacia  may  be  present,  or 
there  may  be  periostitis.  Diseases  of  the  pelvic  organs,  such  as  uterine  dis- 
placements and  inflammation,  ovarian  disease,  and  peri-uterine  inflammation, 
may,  according  to  some  writers,  also  be  causes  of  this  aflfection.  In  rare  cases 
it  may  be  a  pure  neurosis,  a  neuralgia  of  the  coccygeal  plexus. 

The  coccyx  presents  great  sensibility  if  pressed  on  either  externally  or 
through  the  rectum  ;  the  subject  of  coccygodynia  may  sufi'er  in  walking,  in 
sitting,  or  in  lying  on  the  back ;  defecation  is  usually  attended  with  great 
suffering,  and  in  some  cases  the  sexual  relations  become  impossible. 

The  disease  is  usually  chronic,  and  is  often  exceedingly  rebellious  to  treat- 
ment, while  again,  in  an  acute  case,  it  may  disappear,  permanently  or  only 
temporarily,  without  reference  to  treatment.  Various  local  remedies  have 
been  resorted  to,  such  as  counter-irritation,  the  endermic  or  hypodermic  use 
of  morphia,  the  hypodermic  injection  of  hot  water,  and  the  application  of 
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tincture  of  aconite  root ;  in  some  cases,  probably,  the  use  of  muriate  of  cocaine 
would  be  successful.  Seeligmiiller  speaks  very  highly  of  electric  treatment ; 
he  makes  use  of  Faradization,  the  metal  electrode  being  applied  to  the  cervical 
portion,  and  the  sponge  electrode  to  the  vicinity  of  the  coccyx.  _ 

The  surgical  treatment  includes  two  methods:  one  is  the  division  of  the 
fibrous  attachments  of  muscles  and  tendons  to  the  coccyx;  the  other  is  the 
extirpation  of  a  part,  or  the  whole,  of  the  bone.  The  former,  though  priority 
is  usually  attributed  to  the  late  Sir  James  Y.  Simpson,  was  first  done,  accord- 
ing to  Seeligmiiller,  by  Peter  Krukenberg,  in  Halle.  As  .to  the  method  of 
operating,  Simpson  directed  that  a  tenotomy  knife  should  be  introduced  under 
the  skin,  at  a  short  distance  from  the  coccyx,  passed  along  the  posterior  aspect 
of  the  bone,  and  then  turned  so  as  to  divide  the  muscular  and  tendinous  attach- 
ments, first  on  one  side,  then  on  the  other,  and  finally  all  around  the  tip  of  the 
bone.  This  operation  has  not  proved  invariably  successful.  (Gosselin,  Nela- 
ton,  Thomas.) 

Extirpation  of  the  whole,  or  of  part,  of  the  coccyx,  for  this  afiection,  was 
first  done  by  Nott.  His  method  was,  after  introducing  the  left  index  finger 
into  the  rectum  so  as  to  press  the  coccyx  firmly  outward,  to  make  an  incision 
with  a  short,  strong  scalpel  in  the  median  line  down  to  the  bone,  extending  a 
little  below  the  tip  and  above  the  articulation.  The  attachments  of  the 
bone  were  divided  on  each  side,  then  the  knife  was  passed  through  the  articu- 
lation so  as  to  completely  separate  the  bones,  the  left  hand  was  disengaged, 
the  upper  end  of  the  detached  bone  was  seized  with  Fergusson's  lion-jawed 
forceps  and  pulled  firmly  outward,  while  the  knife  was  used  to  complete  the 
separation. 

Usually  the  hemorrhage  is  not  great  after  extirpation  of  the  coccyx. 
Lamb,  however,  reports  two  cases  in  which  there  was  such  considerable  arte- 
rial bleeding  that  a  tampon  of  tarred  jute  was  pushed  into  the  cavity.^ 


Sterility. 

If  a  woman  in  the  reproductive  period  of  life  has  no  living  or  viable 
children,  notwithstanding  frequent  cohabitation,  normal  spermatozoids  being 
discharged  into  the  vagina,  she  is  sterile.  As  in  the  great  majority  of  cases  the 
first  child  is  born  within  eighteen  months  after  the  beginning  of  married  life, 
a  wife  who  remains  two  years  childless  is  called  sterile;  but  this  is  only 
relative  sterility,  for  she  may  reproduce  subsequently  to  the  first  two  years. 
If  a  woman  in  the  conditions  first  stated,  has  no  child,  the  sterility  is  called 
congenital ;  but  it  is  acquired  if,  after  having  borne  one  or  more  children,  she 
remains  childless  for  three  years.  Congenital  is  nearly  twice  as  frequent  as 
acquired  sterility. 

According  to  Matthews  Duncan,  one  marriage  in  ten  in  Great  Britain  is 
sterile.  S.  W.  Gross's  statistics,  though  including  too  small  a  number  of 
cases  to  be  conclusive,  show  that  in  one  out  of  six  sterile  marriages  the  hus- 
band is  at  fault,  while  L.  de  Sin^ty  makes  the  proportion  one  in  four. 

Reproduction  is  a  much  more  complex  and  protracted  process,  and  there- 
fore much  more  liable  to  be  disordered,  in  the  female  than  in  the  male.  The 
function  of  the  latter  ends  with  the  discharge  into  the  vagina  of  normal  sper- 
matozoids, while  the  former  must  not  only  have  the  potentia  coeundi,  but  also 

'  See  New  Orleans  Medical  Journal,  1844 ;  American  Journal  of  Obstetrics,  vol.  i. ;  Simpson 
(Medical  Times  and  Gazette,  1859,  1860)  ;  Seeligmiiller  (Real-Enoyklopadie  der  gesammten  Heil- 
kunde,  Band  iii.)  ;  Worms  (Diotionnaire  Enoyolopfidique  dies  Sciences  Mfidioales,  premiere  s6rie, 
tome  xviii.)  ;  Lamb  {Centralblatt  fiir  Grynakologie,  1882). 
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the  poieniia  concipiendi,  and  the  potentia  gestandi.  The  definition  of  sterility 
which  has  been  given  excludes  impotentia  coeundi ;  if  coition  be  impossible, 
as  from  absence,  atresia,  or  stenosis  of  the  vagina,  from  vaginismus,  or  from 
other  causes,  the  vs^oman  •  is  said  to  be  impotent,  sterility  being  of  course  the 
necessary  consequence  of  the  impotence.  The  various  conditions  which  cause 
impotence  in  the  female,  and  their  treatment,  have  already  been  considered, 
and  therefore  no  further  reference  to  them  is  necessary. 

Conception  is  the  union  of  normal  spermatozoid  and  ovule.  This  union,  it 
is  believed  from  observations  made  in  inferior  animals,  takes'  place  at  or  near 
the  ovary,  at  least  in  the  external  third  of  the  oviduct.  In  studying  the 
causes  of  sterility  arising  from  impotentia  concipiendi,  it  is  necessary  to  consider 
first  the  obstacles'  which  may  prevent  spermatozoids  from  reaching  the  ovules. 

The  seminal  fluid  after  being  discharged  in  the  vagina  may  be  expelled 
by  vaginal  contractions.  Such  non-retention  has  been  observed  in  some  of 
the  inferior  animals,  and  there  is  a  popular  notion  that  it  is  a  cause  of  sterility 
in  the  human  female,  many  women  in  fact  attributing  their  childless  condi- 
tion to  it ;  it  has  been  observed,  though  not  exclusively,  in  cases  where  the 
vagina  is  broad  and  short.  It  is  usually  attributed  to  genital  erethism,  but 
Duncan  thinks  it  especially  common  in  those  sterile  women  who  have  not 
sexual  pleasure.  It  is  possible,  as  in  an  instance  observed  by  Beigel,  that 
the  seminal  secretion  may  be  so  thick  and  viscous  that  the  movements  of 
the  spermatozoids  are  hiadered ;  in  the  case  narrated  by  him,  the  injection  of 
a  little  warm  water  after  coitus  ended  the  stei'ility.  The  vitality  of  the 
spermatozoids  may  be  destroyed  by  the  acidity  of  the  vaginal  mucus ;  a  knowl- 
edge of  this  fact  has  led  to  the  successful  treatment  of  some  cases  of  sterility 
by  alkaline  vaginal  injections.  The  vaginal  secretion  may  by  its  quantity,  as 
well  as  by  its  quality,  be  injurious  to  the  spermatozoids,  especially  if  the  dis- 
charge of  seminal  fluid  be  small.  In  cervical  catarrh,  the  discharge,  which  is 
normally  alkaline,  may  become  acid,  and  destruction  of  the  spermatozoids 
may  result.  In  other  instances  the  abundance  of  this  secretion  washes  away 
the  seminal  fluid.  Urine,  especially  if  decidedly  acid,  is  poisonous  to  sperma- 
tozoids ;  hence,  in  part,  less  liability  to  pregnancy  in  a  woman  suffering  with 
vesico-vaginal  fistula.  Various  theories  have  been  propounded  to  explain 
the  entrance  of  the  spermatozoids  into  the  uterus;  some  writers  assert  that 
the  latter  draws  in  the  seminal  fluid,  but  the  best  explanation  is  probably  to 
be  found  in  the  inherent  activity  of  the  spermatozoids  themselves,  which 
thus  enter  propria  motu  ;  it  is  possible,  too,  as  claimed  by  some,  that  the  ute- 
rine neck  has  a  special  excitability,  more  or  less  independent  of  voluptuous 
sensation,  and  that  this  facilitates  the  entrance  of  the  semen. 

The  various  positional  disorders  of  the  uterus  are  regarded  as  causes  of 
sterility,  but  some  of  them  act  in  preventing  gestation  rather  than  concep- 
tion, and  in  general  they  are  less  important  factors  in  the  etiology  of  the 
sterile  condition  than  the  school  of  mechanical  uterine  pathology  has  held. 
Flexions  are  less  liable  in  themselves  to  cause  sterility  than  versions,  since 
they  do  not  change  the  relation  of  the  vaginal  cervix  to  the  vagina ;  retro- 
flexion does  not  ninder  conception,  but  is  frequently  the  cause  of  abortion. 
The  liability  to  sterility  in  prolapsus  of  the "  uterus  is  in  proportion  to  the 
degree  in  which  the  organ  is  displaced  ;  nevertheless,  even  in  complete  pro- 
lapsus impregnation  has  occurred,  coition  taking  place  through  the  os  uteri. 
Catarrhal  disease  of  the  cervical  canal  is  a  frequent  cause  of  sterility,  either 
by  the  quantity  of  secretion,  or  its  character,  or  by  the  accompanying  swelling 
of  the  plicce  palmatce  obstructing  the  canal.  A  conical  cervix  is,  usually  if  not 
always,  a  cause  of  sterility ;  in  such  a  case  the  external  os  is  usually  small, 
and  the  cervical  canal  may  be  occupied  by  a  thick,  tenacious  mucus  which  fur- 
nishes a  mechanical  obstacle  to  the  ascension  of  spermatozoids.  Hypertrophy 
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of  the  uterine  neck  may  also  cause  a  woman  to  be  sterile ;  tears  of  the  neck, 
when  followed  by  sterility,  are  less  often  themselves  the  factors  than  are  the 
disorders  which  they  produce,  or  which  are  associated  with  them  ;'  such  inju- 
ries may  lead  to  abortion  or  to  premature  labor,  and  thus  interfere  oftener 
with  gestation  than  with  conception.  Anteflexion  with  dysmenorrhcea  is  a 
frequent  cause  of  congenital  sterility.  Impregnation  has  frequently  occurred 
in  cases  of  cancer  of  the  cervix,  and  the  pregnancy  is  not  liable  to  be  inter- 
rupted if  the  disease  does  not  extend  beyond  the  internal  os.  Failure  in  the 
development  of  the  uterus  is  a  cause  of  sterility.  This  is  not  a  frequent 
cause,  Beigel's  statistics  showing  that  in  one  hundred  and  fifty-five  sterile 
women,  there  were  only  four  with  a  uterus  infantilis;  Kisch'  found  sixteen  in 
two  hundred. 

Admitting  that  spermatozoids  may  pass  to  the  point  where  conception 
normally  occurs,  disturbances  in  ovulation  and  the  migration  of  the  ovule 
may  prevent  the  union,  or,  this  having  occurred,  the  transmission  of  the 
ovum  to  the  uterine  cavity.  The  ovaries  may  be  absent,  or  insufliciently 
developed,  and  in  either  case  ovulation  is  necessarily  absent.  Ectopia  of  the 
ovaries  may  prevent  the  liberated  ovules  from  entering  the  oviduct.  Certain 
cachexias,  as  those  arising  from  the  prolonged  use  of  alcohol  or  of  opium,  or 
from  intermittent  fever  or  tuberculosis,  may  prevent  ovulation,  or  may  lead 
to  the  formation  of  imperfect  ovules.  Fat  women  are  liable  to  sterility,  pro- 
bably from  an  imperfect  developrrient  of  ovules.  "Women  sufiiering  from 
ovarian  tumors  are  sterile,  according  to  Veit,  in  the  proportion  of  twenty 
per  cent. ;  nearly  one-half  of  those  who  have  ovaritis  are  sterile. 

While  menstruation  is  usually  associated  with  ovulation,  and  is  therefore 
regarded  as  its  indication,  yet  the  latter  may  occur  without  the  former,  as  is 
shown  in  the  case  of  girls  who  have  been  impregnated  before  menstruating, 
or  of  nursing  women  who  conceive  though  the  menstrual  flow  has  not  re- 
appeared since  labor.  Ahlfeld  reports  the  case  of  a  woman  who  bore  eight 
children,  and  had  never  menstruated.  IS'evertheless,  as  a  rule,  a  woman  who 
has  amenorrhcea  is  sterile.  Displacements  of  the  oviduct,  catarrhal  swelling 
of  its  lining  membrane,  and  accumulation  of  the  products  of  salpingitis  in 
its  canal,  cause  sterility  by  preventing  the  transmission  of  the  ovule  from  the 
ovary,  or  of  the  ovum  to  the  uterine  cavity. 

Instances  have  occurred  in  which  a  marriage  has  been  sterile  for  years,  and 
yet  when  each  partner  has  sought  a  new  alliance,  reproduction  has  followed. 
A  soil  may  be  unsuitable  for  one  kind  of  grain,  and  yet  be  quite  productive 
when  another  is  planted  in  it.  L.  de  Sin^ty  suggests  that  in  such  cases  of  rela- 
tive sterility  the  explanation  is  found  in  the  physiological  diflierenc^es  of  the 
ovules  or  of  the  spermatozoids  of  the  diff'erent  subjects ;  thus  in  the  case  of 
the  ovules,  they  may  be  difficult  of  penetration  by  spermatozoids,  while  the 
spermatozoid  of  one  man  may  be  much  more  active,  may  have  more  force, 
than  that  of  another.  A  temporary  or  partial  sterility  follows  the  birth  of 
male  children,  Pfankuch's  statistics  showing  that  with  240  married  couples 
to  whom  166  boys  had  been  born,  an  interval  of  thirty  and  two-tenths  months 
occurred  before  the  next  child  was  born,  while  after  the  birth  of  134  girls 
this  interval  was  only  twenty-seven  and  four-tenths  months. 

Impotentia  Gestandi,  or  Unfitness  of  the  Uterus  for  Incubation. — The  most 
frequent  cause  of  acquired  sterility,  as  far  as  the  uterus  is  concerned,  is  uterine 
catarrh ;  the  inflammation  of  the  lining  membrane  of  the  uterus  renders  that 
membrane  unfit  for  the  attachment  or  nutrition  of  the  ovum,  or  may  give 
rise  to  hemorrhage  which  results  in  abortion.     The  development  of  the 

'  See  his  elaborate  article  SterilitcU  in  the  Real-Encyklopadie  der  gesammten  Heilkunde, 
Band  xiii. 
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embryo  depends  so  essentially  upon  the  normal  condition  of  the  deciduous 
membranes,  as  recently  clearly  pointed  out  by  Martin-Saint-Ange/  that  it  is 
easy  to  understand  that  catarrhal  or  syphilitic  inflammation  of  the  endome- 
trium will  often  prevent  or  arrest  gestation.  Fibroid  tumors  cause  sterility  by 
the  uterine  catarrh  or  the  hemorrhages  which  they  produce ;  about  one-half  of 
women  suffering  from  these  growths  are  sterile,  and  those  who  bear  children 
have  only  one-half  the  normal  fecundity.  Griinewaldt's  statistics  show  the 
importance  of  inflammation  of  the  various  tissues  pf  the  uterus  in  the  causa- 
tion of  sterility.  Of  496  sterile  women,  262  suffered  from  inflammatory  pro- 
cesses of  the  endometrium,  the  mesometrium,  or  the  parametrium. 

Certain  uterine  displacements  interfere  with  the  evolution  of  gestation,  as 
retroversion  or  retroflexion  of  the  uterus,  especially  if  incarceration  occur. 
Excessive  sexual  indulgence  is  a  frequent  cause  of  abortion,  especially  in  the 
newly-married.  Dr.  Noeggerath^  regards  latent  gonorrhoea  as  the  most  fre- 
quent cause  of  female  sterility,  and  says  that  ninetj  per  cent,  of  sterile 
women  are  married  to  husbands  who  have  suffered  from  gonorrhoea  either 
previous  to,  or  during,  their  married  life.  According  to  Duncan,^  the  chief 
and  best  demonstrated  sources  of,  or  attendants  on,  sterility  in  women,  are 
juvenility  or  prematurity,  elderliuess  or  post-maturity,  dysmenorrhoea,  and 
disorders  of  sexual  appetite  and  pleasure.  While  some  facts  indicate  that 
desire  for  and  pleasure  in  coition  may  contribute  to  fecundation,  there  are 
other  facts  which  prove  these  sensations  to  be  unnecessary.  Thus  women  have 
conceived  although  utterly  indifferent  to  or  disgusted  with  sexual  intercourse, 
and  even  when  having  the  greatest  antipathy  to  their  husbands  ;  and  others 
when  ansesthetized,  stupefied  by  alcohol  or  narcotics,  or  overwhelmed  hj 
fear  and  compelled  to  yield  to  brutal  force ;  again,  mechanical  impregna- 
tion cannot  be  supposed  to  evoke  any  pleasurable  sensation.  It  seldom  hap- 
pens, especially  in  acquired  sterility,  that  the  disorder  depends  upon  a  single 
cause ;  thus  there  may  be  uterine  or  pelvic  inflammation  associated  with 
uterine  displacement. 

Treatment. — Of  course  where  there  is  impotentia  coeundi  the  problem  as  to 
treatment  is  usually  simple.  But  in  the  larger  number  of  sterile  women  no 
such  difficulty  is  present  to  explain  the  failure  to  reproduce.  Being  quite 
sure  that  the  wife  is  in  fault,  the  first  step  is  to  ascertain  the  cause  or  causes, 
and  then  seek  to  I'emove  them.  If  the  uterus  be  undeveloped,  the  most  im- 
portant remedy  will  be  found  in  electricity,  and  especially  in  the  use  of 
Simpson's  galvanic  stem  pessary,  or  of  some  of  its  modifications ;  the  instru- 
ment as  usually  found  in  the  shops  is  too  long  to  be  safely  worn  in  a  pubes- 
cent uterus,  and  therefore  a  shorter  one  should  be  procured,  adapted  to  the 
individual  case. 

Where  the  sterility  arises  from  excessive  coition,  this  should  be  restricted 
to  once  in  ten  days  or  two  weeks,  or  it  may  be  well  to  require  entire  absti- 
nence for  a  few  months.  Vaginitis  is,  if  present,  to  be  appropriately  treated. 
If  ""the  acidity  of  the  vaginal  secretion  be  marked,  the  use  of  an  alkaline 
injection  is  advised,  this  not  only  neutralizing  the  acid,  but  increasing  the 
activity  of  the  spermatozoids.  The  best  mixture,  according  to  Kolliker, 
to  give  this  greater  activity,  is  composed  of  one  part  of  potassa  or  soda,  one 
hundred  and  fifty  of  sugar,  and  one  thousand  of  water.  Charrier  used  as  a 
vaginal  injection,  for  two  women  who  had  been  four  years  sterile,  a  mixture 
containing  the  white  of  an  egg,  fifty-nine  grammes  of  sodium  phosphate,  and 
a  thousand  grammes  of  water;  in  six  weeks  each  patient  had  become  pregnant. 

'  loonograpliie  Pathologique  de  I'CEuf  Humain  F^cond^.     Paris,  1884. 
2  Transactions  of  American  Gynaecological  Society,  vol.  i. 
"  Sterility  in  Women,  1884. 
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The  injection  should  be  used  a  short  time  before  coition,  the  pelvis  being 
elevated  so  that  the  entire  vagina  may  be  thoroughly  bathed  with  the  solu- 
tion. 

While  displacements  of  the  uterus  are  not  such  important  factors  in  caus- 
ing sterility  as  inflammatory  lesions,  yet  they  should  not  be  neglected,  as 
their  correction  will  at  least  facilitate  the  entrance  of  the  spermatozoids  into 
the  uterus.  In  some  cases  of  positional  disorder  of  the  uterus,  coition  in  un- 
usual positions  has  been  followed  by  fecundation ;  thus,  in  anteversion  the  posi- 
tion of  the  partners  may  be  reversed,  or  if  there  be  a  latere- version,  they  may 
lie  upon  the  side  toward  which  the  os  uteri  is  directed.  If  the  os  be  plugged ' 
by  tenacious  mucus,  Hisch  advises  the  application  of  a  glycerine-tampon  for 
several  hours  before  coition,  and  shortly  before,  an  injection  of  a  solution  of 
sodium  phosphate  to  which  sugar  or  glycerine  has  been  added,  each  of  these 
facilitating  the  action  of  the  spermatozoids.  Where  the  sterility  has  resulted 
from  a  conical  cervix,  or  from  hypertrophic  elongation)  of  the  cervix,  favor- 
able results  have  beeh  obtained  by  amputation.  Tears  of  the  cervix  are  in 
some  instances  the  cause  of  sterility,  and  the  operation  of  Emmet  is  then 
plainly  indicated. 

Various  local  applications  are  advised  for  cervical  catarrh,  the  most  valu- 
able of  which,  probably,  is  iodine  in  its  nascent  state,  as  first  successfully  used 
by  Cheron  in  cases  of  sterility  resulting  from  this  disease.  The  formulae 
recommended  are,  one  gramme  of  the  iodate  and  ten  of  the  iodide  of  potas- 
sium, with  fifty  grammes  of  water ;  and  ten  of  citric  acid  with  fifty  grammes 
of  water ;  each  solution  is  colorless.  By  means  of  a  cotton-wrapped  appli- 
cator, the  first  solution  is  applied  freely  to  the  cervical  canal,  and  then,  a 
fresh  wrapping  of  cotton  being  used,  the  second  solution  is  similarly  em- 
ployed, causing  an  immediate  liberation  of  iodine.  Of  course  such  applica- 
tions must  be  repeated  at  suitable  intervals,  and  other  appropriate  treatment 
must  be  conjoined. 

Stenosis  of  the  cervical  canal  has  been  treated  by  incision  and  by  dilata- 
tion ;  the  latter  method  is  gradually  supplanting  the  former.  The  dilatation 
may  be  gradual  or  rapid.  In  the  former  case,  sea-tangle  or  tupelo  tents  are 
introduced  into  the  cervical  canal,  where  they  gradually  expand,  or  else 
graduated  bougies,  made  of  hard  rubber  or  of  metal,  are  used,  a  larger  one 
being  introduced  every  second  or  third  day,  and  the  instrument  being  kept  in 
place  for  five  or  ten  minutes.  Rapid  or  abrupt  dilatation  is  usually  eflected 
by  means  of  two-bladed  steel  dilators,  of  which  Ellinger's  is  the  type — Wil- 
son's is  an  excellent  instrument,  and  in  this  country  Goodell's  modification 
of  Ellinger's  is  much  used — complete  expansion  being  accomplished  at 
once,  or  in  successive  sittings ;  in  the  former  case  an  anaesthetic  should  be 
given.  The  cases  in  which  success  has  been  most  remarkable  have  been 
those  in  which  the  stenosis  has  been  caused  by  anteflexion,  and  in  which  dys- 
menorrhoea  has  been  a  prominent  symptom.  Duncan  believes  that  the  benefit 
from  dilatation  is  not  in  increasing  the  size  of  the  cervical  canal,  but  in  over- 
coming the  rigidity  of  the  cervix.  In  all  these  operations  it  is  important 
that  antiseptics  should  be  used. 

Considering  that  in  four-fifths  of  cases  of  acquired  sterility  there  are  the 
evidences  of  parametric  and  perimetric  exudation,  the  importance  of  properly 
treating  pelvic  inflammations,  whether  of  the  connective  tissue  or  of  the 
peritoneum,  is  evident ;  so  too  of  the  removal  of  inflammatory  deposits  that 
may  remain  after  the  inflammation  has  ceased,  and  of  the  liberation  of  the 
uterus,  where  possible,  from  adhesions  that  may  have  fixed  it  in  an  abnormal 
position.  If  the  sterility  be  dependent  upon  a  diathesis,  or  upon  a  cachectic 
condition  of  the  system,  the  treatment  of  such  diathesis  or  condition  is  indi- 
cated.    !tfevertheless,  in  many  such  cases  the  cure  of  the  sterility  is  not  desir- 
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able  ;  society  does  not  need  diseased  and  degenerated  products,  "  destined  to 
misery  or  crime,"  but  healthy  offspring.  Where  the  sterility  is  associated 
with  obesity,  regulation  of  diet  and  suitable  exercise,  if  the  patient  can  be 
brought  under  proper  control,  may  cause  the  condition  to  disappear. 

Artificial  Fecundation. — This  should  be  regarded  as  the  ultima  ratio  in  the 
treatment  of  sterility  ;  it  is  rarely  proper,  and  success  is  doubtful  and  to  be 
obtained  only  with  great  patience  and  perseverance.  In  its  pei-formance,  an 
ordinary  hypodermic  syringe,  to  which  a  suitable  rubber  canula  has  been 
adapted,  may  be  used.  The  canula  is  inserted  into  the  uterus,  and  a  small 
quantity  of  the  fresh  seminal  discharge  is  placed  in  the  syringe,  which  is  then 
applied  to  the  canula,  and  two  or  three  drops  are  injected  into  the  womb. 
The  patient  remains  in  a  horizontal  position  for  several  hours.  The  time 
when  success  is  least  doubtful  is  a  few  days  after  menstruation ;  failing  then, 
an  attempt  may  be  made  a  few  days  before  the  flow  is  due. 

IfYMPHOMANIA. 

]!^ymphomania  is  an  affection  of  the  female  corresponding  to  satyriasis  in 
the  male,  and  may  be  defined  as  an  uncontrollable  and  insatiable  desire  for 
coition.  Voisin'  refers  to  it  as  the  violent,  disordered,  and  almost  continual 
expression  of  the  reproductive  instinct.  Synonyms  are  uteromania,  metro- 
mania,  andromania,  erotomania,  hypathia,  furor  uterinus,  and  hysteria  libicli- 
7iosa.  Esquirol,  and  other  writers  have  followed  his  example,  restricts  the 
term  erotomania  to  a  purely  intellectual  and  moral  affection — a  platonic  love 
— while  nymphomania  is  essentially  and  solely  sensual  and  fleshly,  the  mad- 
ness of  salacity,  the  delirium  of  lust.  The  disease  has  been  observed  in 
children  only  a  few  years  old,  and  also  in  the  octogenarian,  bilt  occurs  most 
frequently,  according  to  Foville,^  at  the  beginning  and  at  the  end  of  sexual 
life. 

Writers  have  been  accustomed  to  describe  three  periods  or  stages  in  the 
disease.  In  the  first,  the  patient  is  silent,  depressed,  and  melancholy  ;  she  has 
voluptuous  dreams  and  reveries,  but  her  obscene  thoughts  and  lustful  desires 
are  carefully  concealed,  and  her  will  still  governs  her  conduct.  In  the  second 
period  she  no  longer  hides  her  desires,  but,  especially  in  the  presence  of  the 
male,  with  lascivious  looks  and  voluptuous  attitudes  testifies  to  the  strong 
passion  which  rises  superior  to  her  will.  In  the  third  stage  there  is  a  com- 
plete abandonment  of  all  propriety  and  decency,  and  entire  loss  of  self-control ; 
as  Cabanis  has  said,  the  timid  girl  is  transformed  into  a  bacchante,  and  the 
most  sensitive  modesty  into  a  furious  audacity  which  not  even  the  effrontery 
of  prostitution  can  approach ;  Manget  mentions  the  case  of  a  young  girl  of 
noble  family,  and  very  modest,  who  in  her  attacks  of  nymphomania  homines 
et  canes  ipsos  ad  congressum  provocabat. 

Miology. — -A  predisposition  to  nymphomania  may  be  present  in  some  cases, 
especially  as  determined  by  heredity  ;  in  some  females  of  vivid  imagination 
the  disease  may  be  caused  by  impure  associates,  whose  evil  communications 
corrupt  good  manners,  or  by  such  pictures,^novels,  plays,  and  dances,  as  suggest 
licentious  thoughts  and  excite  the  genesic  instinct ;  the  so-called  revelations 
of  the  secrets  of  love  to  a  young  girl  by  an  older  companion,  are  too  often 
the  kindling  of  the  flame  of  foul  lust  which  utterly  consumes  modesty  of 
manner  and  purity  of  character.  "  ^Nymphomania  is  observed,  in  the 
character  of  a  secondary  or  transitory  symptom,  in  different  forms  of  mental 
alienation,  such  as  the  period  of  the  beginning  of  general  paralysis,  the  expan- 

'  Maladies  Mentales.  ^  Nouveau  Dictionnaire  de  M6deoiiie  et  de  Chirurgie  Pratiques. 
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sive  phase  of  circular  insanity,  hysteric  insanity,  simple  or  epileptic  mania, 
imbecility  and  idiocy  in  their  periods  of  excitement."'  Enforced  continence 
after  free  indulgence  in  coition,  as  occurs  to  a  widow,  has  been  a  cause  of  the 
disease  in  some  eases ;  while  in  others  it  has  been  produced  by  venereal  excess 
or  self-abuse.^  Certain  diseases  of  the  uterus  and  of  its  appendages  some- 
times produce  an  excitement  which  gives  rise  to  nymphomania  ;  but  in  such 
cases  its  intensity  is  rarely  as  marked  as  in  aft'ections  of  the  nervous  system, 
its  duration  is  shorter,  and  it  only  exceptionally  has  the  same  consequences. 
Other  causes  are  diseases  of  the  vulva  which  produce  intense  itching,  para- 
sites of  the  vulva  or  of  the  rectum,  the  abuse  of  drastic  pui'gatives,  certain 
aifections  of  the  kidneys  or  bladder,  etc.  The  question  as  to  certain  medi- 
cines or  foods  exciting  venereal  passion  in  the  female,  is  still  an  open  one.  The 
ancients  held  that  a  diet  of  fish  had  this  effect,  because  Venus  was  born  of  the 
sea,  while  in  modern  times  cantharides  has  been  used  for  the  purpose.  In 
regard  to  the  effect  of  this  drug,  Gubler  observes  that  its  aphrodisiac  action 
has  not  been  shown  except  in  persons  of  the  male  sex,  and  that  there  is  not 
recorded  an  explicit  and  detailed  case  among  females.  Still,  he  believes 
that,  though  the  fact  is  unproved,  woman  is  not  exempt  from  a  certain 
degree  of  genesic  excitement  resulting  from  vesical  and  urethral  cautharidism. 

Treatment. — The  observation  of  Hippocrates  led  him  to  assert:  Ex  utero 
furentes,  si  concipiant  sanaejiant.  Fabre  says  that  there  are  examples  of  nym- 
phomaniacs who  have  been  well  during  pregnancy,  but  in  whom  the  disease 
has  returned  after  their  confinement.  Marriage  therefore,  as  he  points  out, 
ought  not  to  be,  though  it  has  been,  recommended  as  a  therapeutic  means ; 
it  would  be  an  inefiicacious  remedy,  and  a  frightful  evil  for  the  husband. 

The  importance  of  hygienic  and  moral  treatment,  in  certain  cases,  is  most 
important:  intellectual  diversion,  pure  thoughts  suggested  to  cast  out  the 
unclean,  plaiil  and  simple  food,  cheerful  and  constant  occupation,  daily  bodily 
exercise  even  to  slight  fatigue,  remaining  in  bed  only  long  enough  for  neces- 
sary sleep,  and  a  most  careful  avoidance  of  all  that  can  excite  sexual  passion.* 
,The  exhibition  of  anaphrodisiacs  may  also  be  required ;  the  potassic  bromide 
is  generally  regarded  as  the  most  reliable  of  this  class  of  remedies.  Local 
disease,  as  of  the  sexual  or  adjacent  organs,  is  to  be  met  with  appropriate 
treatment.  Extirpation  of  the  clitoris,  or  section  of  the  nerves  supplying  it, 
has  l)een  successfully  resorted  to  in  some  cases  of  nymphomania  ;  but,  rational 
as  at  first  glance  the  practice  may  seem,  it  has  often  disappointed  the  expec- 
tations of  the  operator,  and  has  only  exceptionally  been  beneficial,  l^ymphb- 
mania  is  held  by  some  writers  to  furnish  an  indication  for  extirpation  of  the 
ovaries,  and  the  operation  has  accordingly  been  done  under  these  circum- 
stances ;  but  in  some  cases  no  permanent  benefit  has  resulted,  and  it  remains 
to  be  proved  that  this  mode  of  treatment  is  justifiable.  Certainly  its  pro- 
priety is  questionable  if  it  be  true,  as  claimed  by  many  of  the  advocates  of 
the  operation  for  other  diseases,  that  removal  of  the  ovaries  does  not  impair 
sexual  enjoyment.  JSTor  does  it  seem  probable  that  the  removal  of  any  sexual 
organs  which  are  in  a  normal  condition,  can  cure  a  disease  dependent  proba- 
bly in  the  majority  of  cases  upon  faulty  mental  or  cerebral  conditions,  either 
hereditary  or  acquired. 

'  Foville,  op.  cit.  ^  Boucliereau,  Dictionnaire  Enoyolopfidiqae  des  Sciences  Mfidioales. 

3  In  the  female  there  are  two  chief  seats  of  pleasure  in  sexual  intercourse — the  clitoris  and 
the  vagina.  I  have  thought  that  hy  making  'sedative  applications  to  these,  possibly  the  excessive 
desire  for  coition  manifested  by  the  nymphomaniac  might  be  lessened  or  subdued.  Acting  upon 
this  hypothesis,  I  have  recently  prescribed,  in  a  case  of  nymphomania,  applications  of  a  solution 
of  muriate  of  cocaine. 
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The  C^saeean  Section  ;  GASTEO-HYSTBROTOMy  oe  Lapaeo-hysteeotomt.^ 

HiSTOEY. — Although  the  uniformity  of  meaning  in  European  languages, 
viz.,  the"  Gmsar-cut,'  would  appear  to  indicate  an  ancient  Latin  origin  of  this 
operation,  there  is  nothing  reliable  to  prove  that  this  method  of  delivery 
either  gave  a  name  to  the  Csesar  family,  or  received  its  own  therefrom.  As 
a  post-mortem  operation,^  there  is  reason  to  believe  that  it  antedates  the  Chris- 
tian era ;  and  that  a  Eoman  law  made  its  performance  compulsory,  is  highly 
probable,  when  we  consider  that  when  there  is  no  penaltj^,  as  in  our  own 
day,  children  are  permitted  to  perish  in  utero,  in  cases  where  the  family 
decline  to  have  the  knife  used  for  delivery.  Examples  of  this  are  remem- 
bered to  have  occurred  even  in  the  higher  walks  of  life  in  Philadelphia,  and 
one  instance  was  given  by  the  late  Prof.  Nathaniel  Chapman,  where  his  offices 
were  forbidden,  although  foetal  motion  was  decided  and  unusually  long  main- 
tained. With  regard  to  the  claim  that  the  Babylonian  Talmud,  which  was 
compiled  in  the  fifth  century  A.  D.,  or  possibly  earlier,  and  other  Jewish 
records,  provide  for  a  special  purification  for  w^omen  who  have  been  delivered 
by  the  abdomen,  we  have  only  to  say  that  learned  Hebrew  scholars  in  and 
out  of  the  medical  profession  have  held  contrary  views  upon  the  subject,  and 
that  the  claim  that  the  Csesarean  operation  was  known  and  designated  in 
these  books,  appears  to  rest  upon  the  value  and  meaning  of  a  very  few 
Hebrew  words,  which  are  capable  of  being  interpreted  either  for  or  against 
it.  The  views  of  competent  Jewish  physicians  have  usuallj^  been  adverse  to 
the  claim  of  the  measure  of  antiquity  mentioned ,  and  such  observers  advance 
the  opinion  that  there  has  been  a  misconception  of  the  meaning  of  these  ancient 
laws  of  the  nation. 

The  early  records  of  the  operation  are  generally  regarded  as  very  unreliable, 
and  grave  doubts  have  been  cast  upon  almost  every  case  prior  to  that  of 
Trautmann,  of  Wittenberg,  who  operated  on  April  21,  1610,  and  lost  his 

'  Synonyms  : — Kaisersohnitt  (German)  ;  Kejsarsnitt  (Danish)  ;  Kesarskoe  siechenie  (Russian)  ; 
Hystfirotomie  (French)  ;  Histerotomia  cesarea  (Spanish)  ;  Tagleo  cesareo  (Italian) ;  Cieciu  cesar- 
skiem  (Polish)  ;  Opera^ao  oesareana  (Portuguese)  ;  Section  caesarea  (Dutch).  The  term  gastro- 
hyst^rotomie  was  introduced  in  1816,  by  Prof.  Grardien,  of  Paris. 

2  The  first  direction  hy  a  medical  writer  for  the  performance  of  the  post-mortem  operation,  is 
that  of  Gui  de  Chauliac,  in  his  work  on  surgery,  written  about  the  middle  of  the  fourteenth 
century.     He  directs  that  the  abdomen  should  be  opened  on  the  left  side  "  to  avoid  the  liver. " 
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patient  suddenly,  probably  from  cardiac  thrombosis,  on  May  16,  twenty-five 
days  subsequently.  I  am  not,  however,  willing  to  deny  some  of  the  prior 
claims,  as  there  are  reasons  for  believing  that  the  o|)eration8  were  performed 
as  stated.  The  celebrated  Ambroise  Pare  (1509-1590),  of  Paris,  wrote  in 
1561,  and  opposed  the  performance  of  the  operation  except  in  the  interest  of 
the  foetus,  after  the  death  of  the  mother,  giving  as  his  reason  that  the  women 
operated  on  perished  of  hemorrhage.  His  pupil  and  successor,  Jacques  Gruil- 
lemeau  (1550-1612),  stated  that  he  had  operated  twice  on  living  women,  and 
that  MM.  Viart,  Brunet,  and  Carbonnet  had  each  done  so  once,  all  of  the  five 
cases  proving  fatal.  On  this  ground  he  also  opposed  the  operation  until  after 
death,  and  although  he  admitted  that  another  operator  had  been  more  fortu- 
nate, still  he  held  to  his  opinion,  saying,  laconically,  that  one  simlloio  did  not 
make  a  summer.  Dr.  Edward  C.  J.  Von  Siebold  casts  a  doubt  upon  the  charac- 
ter of  the  reported  cases  of  the  sixteenth  century,  believing  them  to  have  been 
laparotomies  following  rupture  of  the  uterus,  as  the  children  were  usually 
dead.  But  the  danger  attributed  to  hemorrhage,  indicates  to  my  mind  that 
the  uterus  must  have  been  opened  by  the  knife.  As  the  two  operations  have 
often  been  confounded,  and  both  are  frequently  recorded  as  "  Ccesarean"  even 
at  the  present  day,  b}'  writers  who  ought  to  know  better,  it  is  highly  prob- 
able that  a  portion  of  the  cases  of  that  period  were  laparotomies  simply,  and 
not  laparo-hysterotomies  or  gastro-hysterotomies. 

We  may  go  back  still  further  to  "about  the  year  1500,"  when,  according  to 
Caspar  Bauhin,  who  wrote  in  1588,  Jakob  ISTufer,  of  Siegenhau^en,  Germany, 
a  cattle  gelder,  and  probably  a  cattle  spayer  also,  operated  with  success  upon 
Elizabeth  Alespachen,  his  wife,  after  her  case  had  been  considered  hopeless  by 
the  attending  midwives.  This  woman  is  said  to  have  given  birth  naturally 
to  other  children  at  later  periods.  There  is  nothing  at  all  improbable  in  this 
statement,  and  but  for  the  time  that  elapsed  between  the  operation  and  its 
record  we  should  not  question  its  correctness.  However,  this  may  also  be 
passed  over,  since  I  have  myself  with  positive  certainty  traced  back  a  Csesa- 
rean  case  to  an  early  part  of  the  present  century.  I  am  also  the  more  inclined 
to  credit  the  Nufer  operation,  from  the  fact  that  Mary  Donnally,  an  Irish  mid- 
wife, is  known  to  have  operated  upon  Alice  O'Neill  with  success,  on  January 
9,  1738  ;  and  that  a  plantation. midwife  of  Louisiana  accomplished  the  same 
feat,  near  iN'ew  Orleans,  upon  a  young  slave  primipara,  in  1838,  the  child  in 
this  case  being  saved  as  well  as  the  mother ;  the  midwife  was  intoxicated 
and  very  ignorant,  being  what  is  known  as  "  a  plantation  granny." 

Several  operations  have  been  claimed  for  the  fifteenth  century,  viz.,  one  in 
1400,  a  second  in  1424 — saving  a  lady  and  child  at  Creon,  France — and  a 
third  in  1491.^  These  have  all  been  credited  by  some  writers  and  doubted 
by  others.  After  the  statement  by  Sir  John  Hayward,  in  his  "  Life  and 
Eeign  of  Edward  VL,  of  England,"  that  the  said  king  was  removed  from  his 
mother  Jane  Seymour,  wife  of  Henry  VIIL,  in  October,  1537,  by  the  Csesarean 
section — a  story  without  the  least  foundation — I  must  feel  inclined  to  ques- 
tion many  of  the  Csesarean  records.^  The  same  must  be  said  of  the  classic 
claim  to  the  operation,  which  has  no  better  foundation  than  a  statement  of 
Pliny  the  historian,  who  certainly  made  many  assertions  that  are  extremely 
fabulous,  and  that  are  adapted  to  bring  others  that  may  be  better  founded  into 
discredit.  As  the  ancient  Greek  and  Latin  medical  writers  make  no  men- 
tion of  the  operation  whatever,  I  am  not  inclined  to  credit  what  is  said  by 
Pliny.  But  there  is  another  and  still  better  reason  for  believing  that  the 
operation  may  have  all  the  age  in  the  world  that  has  been  claimed  for  it. 

'  Recorded  in  Venice,  by  Nicolas  de  Falconis. 

^  Klein  has  collected  82  cases,  dating  from  1500  to  1769. 
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As  it  has  been  several  times  performed  with  success  in  modern  times  by 
ignorant  and  excited  women  suflering  the  pangs  of  labor,  it  is  reasonable  to 
presume  that  the  same  may  have  happened  at  almost  any  period  in  the  past. 
One  of  these  self-inflicted  and  successful  operations  was  performed  by  a  negro 
slave  near  Kingston,  Jamaica,  in  1769.'  A  second,  was  the  work  of  a  quad- 
roon of  Ifassau,  ISTew  York,^  in  1822,  who  was  but  foui'teen  years  old,  and 
pregnant  with  twins :  she  was  alive  and  well  when  seen  at  the  age  of  twenty 
by  the  physician  who  had  dressed  her  wound.  A  third  case  is  still  more  in 
keeping  'with  what  we  believe  may  have  happened  in  ancient  times.  In 
1879,  a  woman  at  Prischtina,  Austria,  not  far  from  the  Servian  border,  was 
in  the  pains  of  labor  for  three  days,  but  to  no  purpose.  Having  no  prospect 
of  relief,  she  seized  a  razor  and  cut  open  her  abdomen  and  uterus :  the  child 
was  removed  alive ;  and  she  then  got  a  neighbor  to  sew  up  her  wound.^ 
Several  months  afterwards,  she  and  the  child  were  reported  as  well.  As  there 
have  been  also,  in  modern  times,  several  well-authenticated  cases  in  which 
women  have  been  delivei'ed  of  children  by  the  "  untimely  rip"  of  a  cow's  horn, 
most  of  these  escaping  a  fatal  issue,  we  may  naturally  infer  that  the  same 
animal  must  have  long  ago  proved  the  possibility  of  success  in  this  mode  of 
delivery,  and  led  to  a  hope  in  the  promise  of  relief  by  the  knife.*  We  also 
learn  through  Eobert  W.  Felkin,  F.R.S.E.,  who  witnessed  an  opei'ation  iu 
1879,  that  the  natives  of  Uganda,  in  Central  Africa,  are  in  the  habit  of  per- 
forming it.  The  woman  he  saw  was  a  primipara  of  20,  who  with  her  child 
was  saved. ° 

Indications  for  the  Operation. — In  noting  the  causes  of  difficulty  which 
have  led  to  the  emploj'ment  of  the  Csesarean  section  within  the  present 
century,  in  different  countries,  we  are  struck  with  the  fact,  that  what  has 
been  considered  a  proper  reason  for  the  use  of  the  knife  in  one  country,  has 
been  denounced  in  strong  terms  as  insufficient  in  another.  The  greater  mor- 
tality after  the  early  operation  in  Great  Britain,  as  compared  with  the 
United  States,  must  of  necessity  limit  its  adoption  to  such  cases  as  present 
the  greatest  possible  obstacles  to  craniotomy  and  evisceration ;  and  what 
might  be  considered,  in  the  light  of  prospective  success,  a  fair  ground  for 
abdominal  delivery  iu  the  latter  country,  would  not  be  in  the  former.  Other 
reasons  have  been  advanced  upon  the  continent  of  Europe,  which  have  led  to 
the  operation  being  performed,  for  the  saving  of  the  child,  upon  women 
having  but  a  moderate  pelvic  deformity,  or  upon  women  in  a  dying  condi- 
tion ;  but  these  refer  to  questions  of  baptismal  belief,  and  are  not  properly 
surgical.  The  fact  must  also  be  noted,  that  the  operation  presents  a  much 
more  encouraging  prognosis  in  country  places  and  small  towns  in  our  own 
country,  France,  Austria,  Germany,  and  Italy,  than  in  large  cities,  and  espe- 
cially in  the  large  maternities  of  Paris,  Berlin,  Vienna,  and  Milan.  In  the 
United  States,  there  have  been  in  all  only  eight  hospital  operations,  but  all 
were  fatal. 

The  most  common  cause  of  dystocia  leading  to  gastro-hj^sterotomy,  is 
rachitic  deformity  of  the  pelvis,  and  next  to  it  (in  Europe),  pelvic  collapse 
from  malacosteon.  Other  causes,  are  kyphoscoliosis ;  dwarfing  of  the  pelvis  ; 
fibroid  tumors  blocking  up  the  pelvis;  exostoses  from  the  ischium  or  sacrum; 

1  Mosely  on  Tropical  Diseases,  p.  89.     1789. 

2  New  York  Med.  and  Phys.  Journ.,  vol.  ii.  p.  40.    1823. 

3  Wiener  med.  Wochenschr.,  No.  13,  1880. 

'  Of  seven  cases  on  record,  all  but  one  ended  in  recovery ;  two  children  torn  out  at  maturity 
were  lost,  as  was  one  removed  at  six  months  ;  one  removed  at  eight  months  lived  eight  hours  ; 
and  three  were  ultimately  saved. 

6  Edinburgh  Med.  Journ.,  April,  1884,  pp.  922-930. 
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epithelioma  of  the  cervix;  obliteration  of  the  os  uteri;  cancer  of  the  vagina; 
atresia  of  the  vagina;  and  impaction  of  the  foetus  in  a  transverse  position, 
generally  with  an  arm  protruding.'  The  measure  of  pelvic  deformity  requir- 
ing the  operation,  is  differently  given  by  obstetrical  writers  in  different  coun- 
tries, it  being  reduced  to  a  minimum  in  England,  where  the  use  of  the  knife 
is  regarded  as  the  last  resort,  and  where  the  life  of  the  fcetus  is  considered  of 
little  value  when  that  of  its  mother  is  in  peril.  In  our  own  country,  past 
experience  with  the  Csesarean  section  leads  us  to  believe  that  the  operation 
is  less  dangerous  than  craniotomy  in  pelves  having  a  conjugate  diameter  of 
two  inches  or  less.  Having  saved  75  per  cent,  of  the  patients  operated  upon 
in  good  season,  we  are  not  inclined  to  regard  craniotomy  as  the  preferable 
expedient,  where  the  conjugate  measures  1^  or  If  inches.  And,  besides,  we 
hope  for  better  results  in  the  general  average  of  cases,  from  antiseptic  surgery 
and  from  the  use  of  improved  methods  in  suturing  the-  uterus,  whenever  the 
whole  medical  profession  in  the  United  States  shall  have  come  to  realize  the 
importance  of  greater  carefulness  in  the  time  and  method  of  operating. 

Risk  in  Operating. — In  measuring  this  fairly,  we  must  consider,  1st,  the 
danger  of  the  operation  per  se,  and  2d,  that  which  is  superadded  by  the 
delay  in  operating,  the  prior  attempts  at  delivery,  and  the  physical  condition 
of  the  patient  before  the  commencement  of  her  labor.  If  an  operation  is 
elective,  the  foetus  alive,  and  the  patient  in  a  favorable  condition,  previously 
well  nourished,  and  of  temperate  habits,  the  past  record  of  the  United  States 
leads  us  to  rate  the  prospect  of  success  as  3  to  1.  In  Great  Britain,  on  the 
contrary,  we  must  look  for  the  reverse,  as  her  past  record  of  early  cases 
shows  that  the  probability  of  death  is  as  3  to  1.  This  is  inferred  from  the 
fact  that  of  28  women  operated  upon  in  the  United  States  in  good  season, 
21  recovered,  while  of  33  in  Great  Britain,  only  8  were  saved ;  the  children 
delivered  alive  numbered  23  and  26  respectively.  Here  then  we  come  to  a 
difference  which  can  only  be  accounted  for  by  the  relative  advantages  of  the 
patients  and  their  surroundings  in  the  two  countries.  The  American  patient 
is,  as  a  rule,  better  fed  and  housed,  and  far  less  given  to  beer  or  gin  drink- 
ing than  the  English,  and  has  rarely  (only  once  in  19  times)  been  operated  ' 
upon  in  hospital.  The  English  woman,  being  inferior  in  fitness  for  the 
operation,  rarely  recovers  under  the  most  skilful  hands.  In  country  and 
village  practice,  in  parts  of  France,  Belgium,  and  Germany,  particularly 
where  a  number  of  operations  have  been  performed  by  the  same  physician, 
the  proportion  saved  has  been  unusually  large.  Thus,  Dr.  Decouene  of 
Courtrai,  Belgium,  operated  (1841-51)  six  times,  and  saved  5  women  and  4 
children.^  Dr.  J.  P.  Hoebeke,  a  surgeon  of  Sotteghem,  East  Elanders,  and 
afterwards  of  Brussels,  reported  (1829-39)  eleven  Csesarean  operations,  saving 
6  women  and  9  children.  Two  of  these  cases  were  laparotomies  after  rupture 
of  the  uterus,  one  resulting  fatally,  which  reduces  the  true  Ctesarean  opera- 
tions to  9,  with  5  women  saved  (one  of  whom  had  twins)  and  9  children. 
The  operator  stated  in  March,  1839,  before  the  Societe  Encyclographique  des 
Sciences  Medicales,  of  Brussels,  that  he  had  delivered  16  women  by  the 
Csesarean  section,  saving  11.  In  1840  he  published  a  surgical  and  obstetrical 
paper  of  87  pages,  in  which^he  claimed  that  he  had  performed  "  gastro-hystero- 
tomy"  13  times,  sav,ing  10  women  and  9  children.^  Prof.  J.  A.  Stoltz,  of 
Strasbourg,  in  1854,  credited  him  with  11  cases,  6  cures,  and  9  children  saved. 
I  am  therefore  inclined  to  credit  him  with  only  the  9  true  Ccesarean  opera- 

'  Of  eleven  cases  of  impaction,  in  the  United  States,  seven  were  saved. 

2  Gazette  des  HSpitaux,  p.  221.    Pads,  1852. 

3  Memoires  et  Observations  pratiques  de  Chirurgie  et  d'Obstgtricie.     Bruxelles,  1840. 
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tions.  Prof.  Stoltz,  and  Prof.  Kilian,  of  Bonn,  each  saved  4  out  of  7  women. 
Dr.  Ludwig  Winokel,  of  Gummersbach,  near  Cologne,  and  afterwards  of  Miil- 
heim,  operated  13  times,  and  saved  5  women  and  10  children.  He  has  been 
credited  with  17  cases;  but  4,  with  3  saved,  were  certainly  laparotomies  after 
ruptured  uterus,  as  shown  by  the  record  which  he  has  sent  me.  He  has  pro- 
bably operated  in  private  practice  more  frequently  than  any  other  surgeon, 
not  excepting  Hoebeke,  whose  statements  require  explanation.  The  general 
mortality  in  the  United  States  has  been  60  per  cent,  and  in  Great  Britain 
81  per  cent.,  including  operations  upon  moribund  subjects. 

Causes  of  Fatality. — ISTo  one  cause,  and  notably  so  in  this  country,  is  as 
potent  a  factor  in  determining  a  fatal  issue  in  any  case,  as  delay  in  operating. 
Long  labor,  or,  in  the  eases  of  rachitic  dwarfs,  a  few  hours  of  labor,  will 
exhaust  a  patient  and  favor  the  production  of  peritonitis,  septicaemia,  uterine 
inertia,  and  shock.  K  the  uterus  is  sound,  and  its  muscular  power  active 
by  reason  of  not  having  been  wasted  by  continued  effort,  it  will  contract  at 
once  when  the  foetus  is  removed,  the  placenta  will  be  squeezed  off  with 
but  little  bleeding,  and  there  will  be  only  a  moderate  risk  of  post-partum 
uterine  relaxation  or  hemorrhage.  Gaping  of  the  uterine  wound,  with  its 
accompanying  risk  of  the  escape  of  lochia  into  the  abdominal  cavity,  is  less 
common  after  early  than  after  late  operations,  whence  the  greater  importance 
of  the  uterine  suture  in  operations  of  the  latter  class.  When  the  foetus  is  dead 
and  putrid,  eve&  if  the  uterine  wound  be  secured  by  multiple  sutures  against 
leakage,  there  is  danger  of  septicaemia  from  the  absorption  of  septic  matters 
by  the  placental  surface,  or  by  the  muscular  portion  of  the  uterine  wound, 
which  gapes  toward  the  uterine  cavity  and  exposes  a  raw  surface  to  its 
noxious  contents.  This  form  of  risk  was  demonstrated  in  a  case  which  I  saw 
lately,  which  terminated  fatally  in  twenty-six  hours  from  septic  poisoning. 
The  patient  had  been  long  in  labor ;  the  foetus  was  dead  and  putrid ;  there 
had  been  a  severe  ante-partum  hemorrhage ;  the  tissues  of  the  uterus  had  been 
changed  by  fibroid  degeneration  ;  and,  although  the  peritoneal  portion  of  the 
uterine  wound  was  healed  under  the  sutures,  so  that  no  fluid  had  escaped 
through  it,  there  had  been  fatal  absorption  by  the  muscular  portion  of  the 
wound,  or  by  the  sinuses  of  the  placental  site. 

The  most  common  cause  of  d^ath  after  gastro-hysterotomy  is  peritonitis, 
and  the  next  in  frequency,  septicaemia,  the  two  being  often  confounded. 
Shock  and  exhaustion  are  not  uncommon  after  a  prolonged  labor.  Hemor- 
rhage is  very  rarely  a  cause  of  death,  and  will  be  less  so  when  the  uterine 
wound  is  treated  with  multiple  sutures.  Phlegmasia  dolens  very  rarely 
results  from  the  operation,  as  does  also  intestinal  obstruction  from  adhesions 
resulting  from  circumscribed  peritonitis. 

Modes  oe  Operating. — T  have  no  space  to  enter  upon  an  account  of  the 
numerous  past  methods,  with  their  varying  lines  of  abdominal  incision, 
and  it  will  be  sufficient  to  enumerate  those  which  commence  with  a  section 
through  the  linea  alba.  As  country  cases  much  more  frequently  recover 
than  city  ones,  and  private  than  hospital  operations,  it  will  not  be  as  neces- 
sary in  the  former  as  in  the  latter  to  carry  out  fully  the  antiseptic  system 
of  treatment.  To  avoid  delay  is  of  much  more  consequence  in  the  country 
than  is  the  securing  of  a  full  corps  of  assistants,  such  as  are  required  in  operat- 
ing antiseptically.  An  early  use  of  the  knife,  in  the  country,  has  generally 
saved  the  patient,  even  when  there  have  been  no  antiseptics  or  uterine  sutures, 
and  no  anaesthetic  or  drainage  employed,  and  when,  if  any,  there  has  been  but 
one  medical  assistant  present.  It  is  in  cities,  and  especially  in  hospitals, 
that  the  improved  precautionary  methods,  to  be  hereafter  explained,  are  par- 
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ticularly  needed.  Here  the  mortality  is  largely  in  excess,  and  it  becomes 
important  not  only  to  use  antiseptics,  but  to  suture  the  uterus  and  thus 
avoid  the  escape  of  noxious  fluids  into  the  abdominal  cavity.  We  are  not, 
however,  to  rest  satisfied  with  the  past  results  of  country  Csesarean  opera- 
tions, but  should  also  use  all  precautionary  methods,  and  all  improved 
measures  calculated  to  diminish  the  mortality  still  further.  E^ext  to 
promptness  in  operating,  I  believe  the  most  important  steps  to  be  suturing  the 
uterus  and  cleansing  the  abdominal  cavity  from  blood  and  anmiotic  fluid — 
measures  the  carrying  out  of  which  do  not  require  any  additional  assistants. 

Modern  Antiseptic  Operation. — The  patient  being  warmly  dressed,  is  to  be 
etherized  in  bed,  precautions  having  been  previously  taken  to  have  her  bowels 
and  bladder  emptied  ;  and  is  then  to  be  removed  to  the  operating  table,  which, 
if  possible,  should  be  in  a  room  prepared  for  the  purpose  under  carbolic 
spray,  the  temperature  being  from  75°  to  80°  Fahr.  After  placing  her  as 
for  ovariotomy,  the  abdomen  is  cleansed  with  ether,  and  then  with  a  flve-per- 
cent.  solution  of  carbolic  acid.  The  vagina,  also,  is  disinfected  with  a  two- 
per-cent.  solution,  or  with  a  ^ ^^ gth  solution  of  corrosive  sublimate.  The 
operator  takes  his  position  to  the  right  of  the  patient,  with  his  chief  assist- 
ant opposite  him.  Five  assistants  are  required,  viz.,  one  to  give  ether ;  one  to 
attend  to  the  sponges ;  a  third  to  hand  instruments ;  a  fourth  to  manage  the 
abdominal  parietes,  keep  back  the  intestines,  compress  the  abdomen  against  the 
uterus,  and  lift  up  the  uterus  with  the  index  flngers  inserted  at  the  two  ends 
of  the  uterine  wound,  as  recommended  by  Dr.  Ludwig  Winckel,  for  the  pur- 
pose of  preventing  the  blood  and  amniotic  fluid  from  entering  the  abdominal 
cavity,  etc. ;  and  a  fifth  to  manage  the  spraying  apparatus,  provided  that  its 
use  be  thought  advisable,  about  which  thei-e  is  much  difl:erence  of  opinion. 
"  Listerine"  may  be  substituted  for  the  carbolic-acid  spray,  as  much  less  dis- 
agreeable and  safer  to  use.  The  incision  is  to  be  made  in  the  linea  alba,  from 
the  umbilicus  to  1|  inches  from  the  symphysis  pubis,  and  may  be  carried 
above  and  to  the  left  of  the  navel  in  cases  of  dwarfs.  Pincettes  are  to  be 
used  to  compress  any  bleeding  vessels  in  the  abdominal  wall,  and  the  uterus 
is  then  to  be  incised  longitudinally  with  a  scalpel,  to  the  extent  of  about  5 
inches,  care  being  taken  to  avoid  the  fundus  and  cervix  ;  or  the  wound  may 
be  made  partially,  and  extended  by  a  probe-pointed  bistoury.  The  first 
assistant  now  hooks  up  the  uterus  with  his  flngers.  If  the  waters  have  not 
been  emptied,  the  membranes  are  torn,  and  the  patient  turned  on  her  side,  or 
the  waters  are  evacuated  per  vaginam.  If  the  foetal  head  presents  at  the 
wound,  the  operator  should  deliver  it  first ;  but  if  not,  should  seize  the  feet, 
turn,  and  deliver.  The  fcetus  should  be  carefully  attended  to  if  asphyxiated, 
until  it  breathes  satisfactorily.  The  woman  should  receive  a  hypodermic 
injection  of  ergotine,  and,  when  the  placenta  separates,  the  surgeon  should 
remove  it,  cleanse  out  the  clots,  and  mop  out  the  uterine  cavity  with  carbo- 
lized  sponges.  If  there  is  hemorrhage,  he  should  swab  the  uterus  with  vine- 
gar, tincture  of  iodine,  or  alcohol,  and,  in  extreme  cases,  with  a  solution  of 
the  perchloride  or  persulphate  of  iron.  If  the  placenta  is  in  the  line  of  the 
incision,  it  will  be  necessary  to  peel  it  off"  on  one  side,  and  in  some  cases  to 
tear  through  it  in  order  to  make  a  hurried  delivery.  Pincettes  may  be  tem- 
porarily required  to  arrest  the  bleeding  from  the  edges  of  the  uterine  wound, 
and  vessels  may  also  require  ligation.  Esmarch's  elastic  tubing  maj'  be 
used  to  constrict  the  cervix  before  opening  the  uterus,  or  the  whole  organ 
may  be  turned  out  and  the  cervix  grasped  by  the  hand  of  an  assistant,  and 
held  until  contraction  has  taken  place.  If  the  cervix  uteri  has  not  been 
dilated  before  the  operation,  a  utero- vaginal  drainage-tube  should  be  inserted. 
The  uterine  wound  is  next  to  be  closed  with  deep-seated  and  superficial, 
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interrupted  sutures  of  carbolized  silk.  The  deep  sutures  should  pass  down 
nearly  to  the  uterine  lining,  and  the  superficial  ones  should  be  inserted  between 
them  so  as  to  turn  in  the  peritoneum  and  bring  its  serous  surfaces  in  apposi- 
tion, to  favor  rapid  union.  From  ten  to  twelve  sutures  of  each  form  will  be 
required,  as  the  strain  on  each  individual  stitch  will  thus  be  less,  and  the 
welt  will  be  made  impassable  to  any  uterine  discharge.  The  next  step  is 
the  cleansing  of  the  abdominal  cavity  from  blood  and  liquor  amnii  by  means 
of  carbolized  sponges,  after  which  the  abdominal  wound  may  be  closed  with 
silver-wire  or  silk  sutures.  The  abdomen  should  then  be  carefully  washed 
and  dried,  and  dressed  antiseptically,  as  after  ovariotomy.  The  instruments 
used  should  all  be  placed  prior  to  the  operation  in  a  two-per-cent.  solution  of 
carbolic  acid ;  the  sponges  likewise,  and  the  hands  of  the  operator  and  his 
assistants  should  be  washed  therein,  and  should  be  re-cleansed  when  soiled. 

Uterine  Sutures. — In  early  operations,  where  the  uterus  is  not  diseased 
and  where  its  muscular  power  has  not  been  exhausted  by  expulsive  efforts, 
closure  of  the  uterine  wound  by  stitches  is  not  an  absolute  essential  of  safety, 
as  many  patients  have  recovered  without  it ;  but  the  experience  of  the  past 
teaches  us  that  it  is  safer  to  use  sutures.  Secondary  inertia  of  the  uterus  may 
come  on,  and,  without  this  safeguard,  fluid  may  escape  into  the  abdominal 
cavity ;  hemorrhage  can  be  best  checked  by  this  form  of  hsemostasis,  and  a 
better  union  can  thus  be  secured  as  a  safeguard  against  rupture  of  the  uterus 
in  a  future  parturition.  The  first  operator  upon  record  who  used  sutures  in 
the  uterine  wound  was  Dr.  Le  Bas,  of  Mouilleron,  France,  who  did  so  on 
August  27,  1769,  and  saved  his  patient."  I  find  no  record  of  a  repetition  of 
the  measure  until  1828,  when  an  American  charlatan  was  the  operator.^  The 
third  to  use  them  was  Dr.  Wiefel,  of  Hullesenbush,  who  used  one  suture 
only,  and  saved  his  patient.  This  operation  was  reported  without  date,  in 
February,  1838,  and  must  have  taken  place  on  August  22,  1837,  or  earlier.* 
The  fourth  suture  case  was  operated  upon  by  Dr.  Godefroy,  of  Mayenne, 
France,  on  March  27, 1840,  the  patient  being  a  rachitic  dwarf,  42  years  old, 
who  had  been  two  days  in  labor.  He  used  three  stitches  of  waxed  silk,  and 
the  woman  recovered.^  Dr.  Frank  E.  Polin,  of  Springfield,  Kentucky,  was 
the  first  to  suture  the  uterus  with  silver  wire,  which  he  did  in  1852 ;  the 
patient  recovered.*  Two  suture  cases  were  saved  in  the  United  States  in 
1867,  one  with  silver  wire"  and  the  other  with  thread ;'  both  were  late  opera- 
tions. The  suture  cases  of  this  country  now  number  -38,  of  which  7  were 
operated  upon  early,  and  31  late.  Of  the  early  cases  3  recovered ;  and  of  the 
late  ones  only  9.  The  silver  wire  has  saved  6  out  of  12  cases.  Catgut  should 
never  be  used. 

New  Methods  of  Performing  Gastro-hysterotomy. — These  are  all  of 
German  origin,  and  have  been  introduced  within  the  last  four  years,  in  the 
hope  of  attaining  a  better  success  than  has  resulted  in  Germany  from 
Porro's  modification.  They  have  been  proposed,  in  order  of  time,  by  Drs. 
Cohnstein,  Frank,  Kehrer,  and  Sanger. 

(1)  Cohnstein' s  Process.^ — The  proposition  of  Dr.  Cohnstein,  of  Heidelberg, 
is  still  in  theory  only.     His  plan  is  to  open  the  abdomen  by  a  long  incision 

'  Journ.  de  Med.,  Chirurg.,  Pharmacie,  etc.,  tome  xxxiv.  p.  177.     1770. 

^  Amer.  Journ.  Med.  Sci.,  0.  S.,  vol.  xviii.  p.  257.     1836. 

3  Casper's  Woohenschrift,  S.  123.     1838.  ■•  Gaz.  Med.  de  Paris,  No.  28.     1840. 

5  Medical  Herald,  vol.  ii.  p.  352.     Louisville,  1880-81. 

'  New  Orleans  Med.  and  Surg.  Journ.,  vol.  xxi.  p.  454.     1868. 

'  Med.  Record,  p.  1,  1868. 

«  Centralbl.  fur  Gynakol.,  Bd.  v.  No.  12,  S.  290. 
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and  turn  out  the  whole  uterus ;  then  to  incise  it  longitudinally  through  its 
posterior  wall,  remove  the  foetus  and  secundines — care  being  taken  to  compress 
the  aorta  during  the  opening,  evacuating,  and  contracting  of  the  uterus — pass 
a  drainage-tube  through  the  Douglas  cul-de-sac^  and  replace  the  uterus.  The 
author  of  this  method  designed  it  from  a  belief  that  the  greater  thickness 
of  the  posterior  wall  would  insure  a  better  closure  of  the  wound ;  that  the 
weight  of  the  uterus  with  the  intestines  upon  it  would  aid  in  keeping  the 
wound  from  gaping ;  and  that  the  dependent  position  of  the  wound  would 
insure  proper  drainage  through  the  tube,  in  case  there  should  be  any  escape 
of  fluid  from  the  uterine  cavity  into  the  utero-sacral  fossa. 

To  this  operation  there  are  several  decided  objections.  1.  In  quite  a  number 
of  Porro  operations  the  plan  of  Miiller  has  had  to  be  abandoned,  and  the  uterus 
has  had  to  be  opened  in  situ.  There  are  cases  in  which  it  is  either  impractica- 
ble or  unwise  to  turn  out  the  organ  as  proposed.  2.  There  is  a  danger  of  en- 
countering the  placenta  in  making  the  incision,  a  complication  which  would 
occasion  much  greater  difliculties  than  when  the  same  is  met  with  in  front. 
3.  The  high  position  of  the  uterus  after  parturition  would  cause  the  wound  in 
its  posterior  face  to  discharge  into  the  abdominal  rather  than  into  the  pelvic 
cavity.  4.  Recent  cases  of  multiple  suturing  of  the  anterior  uterine  wound 
show  that  it  may  be  rendered  water-tight  by  the  plan  of  welting-in  the  peri- 
toneum, even  in  cases  rendered  almost  hopeless  by  long  labor,  ante-partum 
hemorrhage,  and  e^Shaustion,  as  proved  by  autopsy  after  the  operations  of 
Drs.  Garrigues,  of  New  York,  Jewett,  of  Brooklyn,  and  Drysdale,  of  Phila- 
delphia, as  well  as  by  the  recovery  of  several  women  in  Germany. 

(2)  Frank's  Process.'— The  author  of  this  method  is  the  assistant  of  the 
celebrated  Br.  Bardenheuer,  of  Cologne,  well  known  for  his  nephrectomies 
and  other  surgical  operations.  The  design  is  to  make  the  operation  in  a 
measure  extra-peritoneal,  and  to  establish  complete  drainage.  The  plan  is 
to  open  the  uterus  low  doWn  in  front,  and  to  make  a  pocket  around  the 
incision  by  bringing  the  two  round  ligaments  together,  so  as  to  shut  off  the 
utero-vesical  pouch  from  the  general  peritoneal  cavity,  suturing  these  liga- 
ments in  apposition  by  means  of  Czerny's  suture  silk,  and  establishing 
drainage  from  this  closed  pouch  per  vagiuam. 

Dr.  Frank  commences  his  operation  by  washing  the  abdomen  first  with 
ether  and  then  with  a  five-per-cent.  solution  of  carbolic  acid ;  he  also 
irrigates  the  vagina  with  the  latter.  He  then  opens  the  abdomen  by  a  long 
incision,  and  turns  out  the  uterus  entire  before  incising  it  longitudinally  in 
front,  commencing  low  down  in  the  vesico-uterine  excavation.  After  evacu- 
ating the  uterus,  he  washes  its  front  and  interior  with  the  carbolized  water, 
and  again  washes  out  the  vagina  with  it.  A  large  drainage-tube  is  passed 
through  the  uterine  wound  and  out  of  the  vagina,  and  the  uterine  wound  is 
sutured  above  it  with  strong  catgut ;  the  tube  also  passes  out  at  the  lower 
end  of  the  abdominal  wound,  which  is  to  be  sutured  closely  down  to  it.  The 
pocket  formed  as  already  mentioned,  is  drained  by  a  small  tube  passed 
through  an  opening  into  the  vagina,  just  in  front  of  the  cervix,  and  a  third 
tube  is  made  to  lie  upon  the  uterine  wound  and  extend  nearly  to  the  top  of 
the  pavilion.  The  drainage-tubes  being  placed,  the  round  ligaments  are 
then  sutured  together,  and  the  abdominal  wound  is  closed  and  dressed  aiiti- 
septically. 

If  the  size  of  the  fostus  makes  it  necessary  to  extend  the  uterine  incision 
further  upward  than  usual,  or  if  the  round  ligaments  cannot  be  approximated 
through  enough  of  their  length  without  too  much  tension,  exudation  of 

'  Beitrag  zur  Lehre  von  der  Seotio  Csesarea.  Centralbl.  fiir  Gynak.,  10  Deo.  1881,  Bd.  5,  No. 
25,  S.  598. 
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lymph  must  be  trusted  to  a  certain  extent  to  complete  the  vault  of  the 
pocket.  As  a  distended  bladder  will  obliterate  it,  the  organ  must  be  kept 
empty  by  a  catheter  constantly  worn. 

Dr.  Frank  has  tested  his  method  by  delivering  a  woman  who  was  hope- 
lessly burned  at  full  term,  and  who  evidently  had  but  a  few  hours  to  live; 
the  child  w£ts  alive,  but  growing  weaker,  and  its  extraction  per  vias  vaturales 
was  found  impracticable ;  it  had  a  pulse  of  150.  The  child  was  saved,  and 
the  mother  died  in  ten  hours.  At  the  autopsy  no  blood  was  found  in  the 
general  peritoneal  cavity. 

Many  objections  to  this  complicated  operation  will  readily  suggest  them- 
selves, not  the  least  being  that  the  inclosed  peritoneal  pocket  is  peritoneum 
still,  and  liable  to  peritonitis  which  may  extend  ;  and  that,  like  the  vagina, 
it  offers  a  surface  for  the  ready  absorption  of  septic  matters.  Drainage-tubes 
are  also  not  entirely  innocent,  and  Porro  operations  have  done  better  on  the 
whole  without  them.  The  catgut  uterine  suture  is  also  quite  objectionable, 
as  its  knots  will  not  hold  when  kept  moist. 

(3)  Kehrer's  Process} — This  method  is  not  altogether  new,  as  I  will  show 
presently:  it  is,  however,  in  the  main,  original  with  Dr.  F.  A.  Kehrer,  of 
Heidelberg.  It  is  claimed  as  an  advantage  of  this  operation,  that  the  ute- 
rine muscle  is  incised  at  the  spot  where  it  is  least  inclined  to  cause  the 
wound  to  gape  by  its  contractions.  After  opening  the  abdomen  in  the  usual 
way,  the  uterus  is  incised  transversely  in  the  anterior  circumference  of  the 
internal  os  uteri,  which,  on  an  average,  is  a  centimetre  above  the  bottom  of 
the  vesico-uterine  pouch.^  The  tendency  to  gape  is  here  very  little,  and  it  is 
further  opposed  in  a  powerful  manner  by  the  normal  position  of  anteversion 
after  delivery  during  the  child-bed  period.  In  favor  of  this  position  for  the 
incision,  the  author  urges,  further,  that  in  this  situation  the  placenta  is  rarely 
met  with,  whilst  the  head  usually  lies  there,  and  thus  early  breathing  of  the 
fcBtus  is  facilitated.  He  recommends  the  adoption  of  a  double  suture:  one 
deep  seated,  to  unite  the  muscular  wall,  and  one  superficial,  to  secure  coapta- 
tion of  the  peritoneal  portion  of  the  wound. 

The  strictest  antiseptic  arrangements  are  to  be  employed  before  and  during 
the  operation;  the  interior  of  the  uterus  is  to  be  thoroughly  irrigated  by  a 
carbolic  solution  and  wiped  out  with  a  carbolized  sponge;  the  peritoneal 
cavity  is  also  to  be  thoroughly  cleansed.  Dr.  Kehrer  is  opposed  to  the  use 
of  the  abdomino-uterine  drainage-tube,  and  recommends  two  small  tubes  to 
lie  on  either  side  of  the  vesico-uterine  pouch,  and  a  third,  larger  and  longer, 
to  pass  over  the  uterus  and  into  the  Douglas  pouch. 

Two  operations  have  been  performed  after  this  method,  both  upon  women 
diseased  with  malacosteon,  and  aged  respectively  26  and  30,  the  first  on 
September  15,  and  the  second  on  S'overaber  13,  1881.  The  former  recov- 
ered in  thirty-five  days,  but  the  latter  died  in  twenty-eight  and  a  half  hours. 
At  the  autopsy  of  the  second,  the  margins  of  the  uterine  wound  were  found 
adherent,  except  at  one  point,  where  a  triangular  space  was  left  uncovered 
by  the  peritoneum ;  over  half  a  pint  of  sero-sanguinolent  fluid  was  found  in 
the  abdominal  cavity. 

This  form  of  incision  is  described  in  Robert  Wallace  Johnson's  "  'Sew 
System  of  Midwifery,"  2d  edition,  1786,  page  308,  in  these  words:  "I  would 
have  the  incision  made  through  the  uterus  transversely,  on  its  anterior  side, 
as  near  the  cervix  as  not  to  injure  the  bladder,  avoiding  as  much  as  possible 
'the  division  of  the  larger  branches  of  the  hypogastric  arteries ;  and  this 

'  Archiv  fiir  Gynakol.,  Bd.  xix.  Heft  2,  S.  180.     1882. 

^  In  Wiefel's  operation,  referred  to  under  "Uterine  Sutures,"  the  uterus  was  incised  trans- 
versely. 
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aperture  being  made  of  sufficient  largeness,  then  to  pass  the  end  of  a  male 
catheter  through  a  puncture  made  in  the  membranes,  to  draw  off  the  liquor 
amnii,  etc.,  so  that  an  effusion  thereof  may  not  gush  into  the  general  cavity 
of  the  abdomen."  These  views  of  the  author  were  based  upon  the  fact  that  a 
patient  of  Dr.  Andrew  Douglas,  who  had  ruptured  her  uterus  transversely 
above  its  connection  with  the  vagina  on  September  12, 1784,  had  made  a  good 
recovery,  the  rent  being  observed  to  have  much  diminished  after  delivery. 

Dr.  Johnson  was  also  the  originator  of  pelvic  drainage,  at  least  in  theory, 
for  at  the  time  there  was  no  way  to  carry  it  out.  In  the  first  edition  of  his 
work  (1769),  page  305,  he  writes,  concerning  the  Cfesarean  operation:  "Could 
an  aperture  be  made  with  safety  at  the  bottom  of  the  pelvis  when  hysterotomy 
is  performed,  in  order  to  give  vent  to  those  humors,  the  probability  of 
the  mother's  recovery  would  then  I  think  be  greater ;  but  how  such  an  open- 
ing can  be  effected,  I  will  not  take  upon  me  to  determine ;  nay,  indeed,  I 
must  confess  that  I  think  it  hardly  possible." 

(4)  Sanger's  Process} — The  originator  of  this  method  presented  his  ideas, 
with  illustrations,  in  December,  1881,  in  a  200-page  monograph  which  ap- 
peared in  Leipsic  in  1882 ;'  since  which  date  the  modification  has  been  several 
times  tested  successfully.  The  plan  of  operation  is  as  follows :  The  abdomen 
is  incised  as  usual  and  two  strong  ligatures  are  passed  through  the  margins 
of  the  wound  near  its  upper  commissure,  to  be  drawn  upon  as  a  bridle  after 
turning  out  the  uterus ;  the  membranes  are  then  ruptui'ed  through  the  vagina, 
and,  if  practicable,  the  uterus  is  lifted  out  and  held  vertically.  A  sheet  of 
caoutchouc,  moistened  with  a  5-per-cent.  solution  of  carbolic  acid,  is  next 
made  to  inclose  the  cervix  and  cover  the  abdomen,  to  protect  its  cavity 
against  the  entrance  of  fluid.  The  ligatures  are  now  drawn  upon  to  close 
the  abdominal  opening  around  the  cervix,  while  the  uterus  is  incised  longi- 
tudinally in  front  and  the  foetus  is  removed.  If  the  uterus  is  not  turned 
out,  manual  compression  is  to  be  made  as  a  haemostatic  upon  its-  lower  seg- 
ment. If  opened  after  being  turned  out,  manual  compression  is  likewise  used, 
or  clamps  are  applied  to  the  broad  ligaments,  or  an  elastic  tube  to  the 
cervico-uterine  cone,  after  the  plan  of  Esmarch.  After  evacuating  the  uterus, 
any  hemorrhage  from  the  wound  is  to  be  checked  with  haemostatic  pincettes. 
When  the  uterus  is  well  contracted,  a  utero-vaginal  drainage-tube  is  passed, 
and  a  carbolized  sponge  is  introduced  into  the  uterine  cavity.  Next,  the  perito- 
neum is  dissected  free  from  the  muscular  layer  around  the  uterine  wound,  and 
from  the  latter,  on  either  side,  is  pared  a  long  slice  of  tissue  of  a  wedge- 
shape,  having  the  thick  edge  next  to  the  peritoneum,  and  the  thin  edge 
next  to  the  uterine  cavity.  The  free  edges  of  the  peritoneum  are  now 
turned  in  over  the  muscular  layer,  and  deep-seated  stitches  of  silver-wire  or 
silk  are  inserted,  so  as  to  penetrate  the  peritoneal  and  muscular  coats  while 
avoiding  the  mucous  coat.  Then  superficial  stitches  are  inserted  at  short 
intervals,  so  as  to  secure  the  turned-in  peritoneum  and  keep  its  serous  sur- 
faces in  contact,  making  a  secure  welt.  The  abdominal  wound  is  closed  and 
dressed  as  after  an  ovariotomy. 

Dr.  G.  Leopold,  of  Dresden,  has  performed  this  operation  five  times,  saving  four 
women  and  all  of  the  children.  His  first  operation  was  upon  a  rachitic  woman,  29 
years  of  age,  and  commenced  as  soon  as  the  bag  of  waters  had  well  descended.  The 
operation  required  an  hour  in  its  performance,  and  the  woman  recovered  in  three 
weeks.  She  was  operated  upon  at  Leipsic,  on  May  25,  1882."  The  child  was  living  in 
1884. 

Another  patient  was  operated  upon  by  Dr.  0.  Beumer,  of  Greifswald,  and  died  in 

I  Arohiv  fur  Gynakol.,  Bd.  xix.  Heft  3,  S.  397.     1882.  «  Ibid.,  S.  400-450. 
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forty  hours.  The  woman  was  a  sextipara  41  years  of  age,  whose  pelvis  was  blocked 
by  a  flbro-mypma  which  grew  from  the  posterior  wall  of  the  cervix,  and  whose  puerperal 
condition  was  also  complicated  by  the  existence  of  cystitis  and  suppurative  pyelo- 
nephritis. She  had  been  in  labor  some  eight  or  ten  hours  prior  to  the  operation,  and 
before  its  conclusion  showed  symptoms  of  collapse.  An  autopsy  revealed  hypostatic 
pneumonia  of  the  middle  and  lower  lobes  of  the  right  lung ;  oedema  of  both  lungs  ; 
excessive  pyelo-nephritis,  with  destruction  of  a  great  part  of  both  kidneys ;  incipient 
peritonitis  ;  and  an  intra-mural  fibroma,  as  large  as  a  foetal  head,  growing  from  the 
posterior  cervical  parietes  and  fixed  in  the  Douglas  space  by  old  adhesions.  The 
operation  was  performed  on  September  11,.  1882  ;'  the  child  was  living. 

It  is  not  at  all  necessar}'^  to  pare  away  portions  of  the  uterine  wall  in  order 
to  turn  in  the  peritoneum,  as  the  reduced  size  of  the  uterus  renders  this  layer 
sufficiently  loose  to  be  drawn  over  the  edge  of  the  wound  by  a  proper  stitch, 
such  as  that  of  Gely  would  be,  if  taken  transversely  on  either  side  and  then 
tied  across.  Dr.  Leopold  said  before  the  International  Medical  Congress 
at  Copenhagen,  that  he  would  in  the  future  avoid  the  removal  of  muscular 
tissue  as  not  essential  to  success.^  In  three  fatal  cases  in  this  country — fatal 
because  of  the  condition  of  the  women  before  the  operation — in  which 
multiple  sutures,  deep-seated  and  superficial,  were  used,  and  in  which  the 
peritoneum  was  drawn  over  the  muscular  edges  of  the  uterine  wound,  the 
peritoneum  was  found  to  have  fully  united,  and  in  one  of  them  ^ithiti 
twenty-six  hours  after  the  operation,  as  the  result  of  a  local  peritonitis  along 
the  line  of  sutures. 

The  Caesarean  operation  has  per  se  &  certain  measure  of  fatality,  which 
varies  very  much  in  different  countries,  and  in  difi'erent  localities  in  the  same 
country.  It  has  a  moderate  fatality  in  the  United  States,  except  in  hospitalsand 
large  cities ;  a  very  high  one  in  Norway,  Sweden,  Denmark,  and  Great  Britain ; 
and  it  has  been  almost  universally  fatal  in  the  large  maternities  of  Paris,  Milan, 
ISTaples,  and  Vienna.  It  has  had  again  a  moderate  fatality  in  parts  of  Bel- 
gium, France,  and  Germany,  among  the  peasantry.  In  the  United  States, 
where  death  or  recovery  largely  depends  upon  the  early  management  of  a 
case,  there  is  a  vast  addition  to  the  fatal  results  through  ignorance  and  sense- 
less delay.  The  large  proportion  of  deaths  in  the  children  shows  a  want 
of  proper  management  of  the  cases  prior  to  the  operation.  Recently,  in  a 
case  where  the  true  conjugate  diameter  measured  but  one  and  a  half  inches, 
one  leg  of  the  foetus  had  been  brought  down  and  wedged  into  the  superior 
strait.'  Ignorance  on  the  part  of  accoucheurs  and  midwives  is  shown  all 
through  our  record,  and  particularly  on  the  part  of  the  former,  who  have 
done  much  to  increase  the  difficulties  of  the  cases.  In  another  instance,  a 
young  accoucheur  mistook  the  promontory  of  the  sacrum  for  the  foetal  head, 

1  Loo.  cit.,  Ed.  XX.  Heft  3,  S.  409-424. 

2  Since  the  above  statement  was  made,  Dr.  Leopold  h'as  twice  operated  without  resection  of  the 
muscular  coat  of  the  uterus.  The  first  of  these  operations  (his  fourth)  was  performed  on  Nov.  28, 
1884,  upon  a  rachitic  secundipara,  after  22  hours'  labor,  when  feverish  and  having  a  pulse  of  120. 
The  serous  membrane  was  separated  and  turned  in,  and  the  wound  closed  with  deep  silver  and 
deep  and  superficial  silk  sutures.  The  woman  died  on  the  fifth  day  of  septic  peritonitis.  His 
fifth  operation  was  performed  on  Dec.  5,  1884,  the  patient  being  a  primipara  of  23,  in  labor  IS 
hours,  aad  in  a  favorable  condition  ;  she  had  likewise  a  deformed  pelvis.  The  uterine  wound 
was  managed  without  resecting  the  muscular  coat,  or  peeling-up  the  serous  one,  the  latter  being 
simply  drawn  and  turned  in,  as  in  the  Garrigues  and  other  American  cases.  There  were  used 
6  deep-seated  silver  and  6  deep-seated  silk  sutures,  with  10  superficial  ones  of  silk.  Both  woman 
and  child  were  saved. 

Sanger's  method,  with  resection,  has  been  performed  six  times  in  Germany,  and  without  resec- 
tion twice,  saving  6  women  and  8  children.  It  has  been  performed  once  in  Vienna  by  Dr.  Ehren- 
dorfer,  upon  an  unfavorable  case  after  a  labor  of  two  days.  The  woman  died  on  the  sixth  day 
of  "  sanio-purulent  peritonitis  ;"  the  child  was  saved.  (Neue  Beitrage  zur  Kaiserschnittsfrage, 
von  Dr.  M.  Sanger.     Leipzig,  1885.) 

'  Med.  News,  p.  256.     1885. 
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and  in  attempting  to  perf^orate  it  transfixed  the  rectum  iu  three  places  ;  the . 
Csesarean  operation  proving  fatal  in  six  days,  an  autopsy  revealed  this  prior 
fa,tal  injury.!  jjj  ^  third  case,  a  fibroid  tumor  was  thought  to  be  a  foetal  head, 
and  the  pregnancy  to  be  an  extra-uterine  one,  whence  long  and  fatal  delay  in 
calling  in  an  operator  to  afford  relief.  Such  cases  and  numerous  others  are 
counted  as  fatal  results  of  the  Csesarean  section.  Again,  about  one  in  five  of 
the  operations  have  been  performed  upon  I'achitic  dwarfs,  the  worst  of  all 
subjects  to  recover  after  delay,  as  they  rapidly  become  exhausted,  do  not  rally 
after  the  operation,  cannot  bear  much  loss  of  blood,  and  have  very  little 
stamina  at  best.  Such  cases  should  be  operated  upon  as  soon  as  possible, 
as  it  is  fatal  to  waste  time  in  attempting  craniotomy  or  version,  and  as  delay 
itself  is  fatal  even  when  nothing  is  done.  What  is  most  wanted  for  greater 
success  in  the  operation  is  better  knowledge  on  the  part  of  the  accoucheurs 
who  attend  the  poorest  classes  in  our  large  cities,  among  which  the  pelvic 
deformities  which  make  Csesarean  section  obligatory  are  usually  found. 
When  called  in  they  ought  at  once  to  determine  the  state  of  the  pelvis,  and, 
if  not  ample,  to  send  for  an  experienced  consultant  without  delay.  The  fact 
that  but  seven  dwarfs  out  of  twenty-six  have  been  saved  in  this  country,^  and 
that  three-fourths  of  these  were  operated  upon  late,  shows  the  importance  of 
better  knowledge  and  more  prompt  action  upon  the  part  of  those  first  called 
in  to  such  patients  when  in  labor.  It  will  be  of  little  avail  to  introduce 
improved  systems  of  operating,  unless  there  is  also  an  improvement  in  select- 
ing a  proper  time  for  the  operation ;  if  this  be  made  elective  and  not  the  last 
resort,  there  will  be  a  diminished  fatality  in  the  future. 


The  Pokeo-C^saeban  Section — Lapako-hysteeo-oophoeectomt. 

"  Utero-ovarian  amputation  as  completive  of.  the  Ccesarean  operation,"  was  the 
title  originally  given  by  Prof.  Edoardo  Porro,  late  of  the  University  of 
Pavia  and  now  of  the  Obstetrical  School  of  Milan,  to  the  modification  of 
the  old  Csesarean  section  which  has  been  designed  by  him  for  lessening  its 
mortality,  by  converting  the  internal  uterine  wound,  with  its  tendency  to 
gape  and  discharge  septic  matters  into  the  abdominal  cavity,  into  one 
dressed  and  discharging  without  the  peritoneal  cavity. 

HiSTOET. — This  operation,  in  its  main  feature,  existed  as  a  theoretical 
improvement  for  one  hundred  and  eight  years  before  it  was  finally  tested 
upon  the  human  female.  During  this  long  period  of  probation,  several 
experimenters,  who  nearly  all  appear  to  have  acted  independently  of  each 
other,  came  to  the  same  conclusion,  after  testing  their  theory  upon  the  lower 
animals,  which  was,  that  this  might  pi'ove  less  dangerous  to  the  parturient 
woman  than  the  old  method.  To  Dr.  Joseph  Cavallini,  Surgeon-in-Chief  of 
the  Santa  Maria  ISTuova  Hospital  of  Florence,  who  published  an  account  of  his 
experiments  in  1768,  is  due  the  credit  of  having  first  thought  of  the  method 
which  now  bears  the  name  of  Porro,  with  the  exception  that  his  idea  con- 
templated a  complete  hysterectomy,  instead  of  an  amputation  of  the  cervix. 
He  was  led  by  the  celebrated  Antonio  Cocchi  to  try  a  series  of  experiments 
jupon  dogs  and  sheep,  to  determine  the  danger  of  extirpating  the  uterus, 
with  a  view  of  employing  it  as  a  means  of  curing  cancer  of  that  organ.  His 
monograph,  published  in  Florence  in  1768,  was  entitled  ^^Tentamina  medico- 
chirurgica  de  felici  in  quibusdam  animantibus  uteri  extractione."  Having  suc- 
cessfully removed,  from  a  bitch,  the  uterus,  which  contained  nine  pups,he'wrote 

'  Med.  and  Surg.  Reporter,  p.  375.     1869.  «  Med.  News,  p.  258.     1885. 
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as  follows :  "  I  do  not  doubt  that  the  uterus  is  not  at  all  necessary  to  life ; 
hut  whether  it  may  be  plucked  out  with  impunity  from  the  human  body  we 
cannot  be  certain,  without  a  further  series  of  experiments  of  this  kind,  lohich 
perhaps  a  more  fortunate  generation  may  obtain."  It  is  a  singular  coincidence, 
that  the  name  of  the  first  woman  operated  upon  should  also  have  been 
■Cavallini. 

Dr.  G.  P.  Michaelis,  of  Marburg,  wrote  in  1809 :  "  It  is  indeed  a  question, 
■whether  the  Csesarean  section  would  not  be  made  less  dangerous  if  with  it 
Tvere  combined  the  extirpation  of  the  uterus." 

Dr.  James  Blundell,  of  London,  who,  in  many  of  his  views,  was  much  in 
-advance  of  the  time  in  which  he  lived,  was  led  by  a  series  of  experiments 
into  the  same  train  of  thought.  After  saving  three  rabbits  out  of  four, 
under  hysterectomy,  he  wrote  in  1828  as  follows :  "  In  speculative  moments 
I  have  sometimes  felt  inclined  to  persuade  myself  that  the  dangers  of  the 
Csesarean  operation  might  be  considerably  diminished  by  the  total  removal 
of  the  uterus."  ..."  Perhaps  the  method  of  operating  may  hereafter 
prove  an  eminent  and  valuable  improvement." 

Dr.  Giacinto  Fogliata,  of  the  Veterinary  Section  of  the  Poyal  University 
of  Pisa,  made  in  1874  a  series  of  experiments,  and  saved  three  non-gravid 
bitches  out  of  four,  after  the  removal  of  their  uteruses.  In  a  monograph  which 
he  published  in  1875,^  he  mentions  the  fact,  that,  in  1862,  Dr.  Jeser  had 
•operated  in  a  similar  manner  upon  the  same  number  in  a  gravid  condition, 
-and  saved  two.  Prof.  Porro,  without  knowing  of  Fogliata's  experiments, 
in  the  same  year,  1874,  removed  the  gravid  uteruses  of  three  rabbits,  all  of 
vsrhich  recovered.  In  July,  1871,  he  had  operated,  in  Milan,  upon  a  young 
rachitic  primipara,  by  the  old  Csesarean  section,  after  a  labor  of  twelve 
hours;  the  child  was  saved,  but  the  mother  died  in  fifty  hours  from  internal 
hemorrhage  and  metro-peritonitis.  As  this  operation  had  been  universally 
fatal  in  the  hospital  in  Pavia,  and  almost  so  in  the  Maternity  of  Milan,  he 
determined  to  modify  it  in  the  hope  of  diminishing  its  fatality. 

Although  the  first  -premeditated.,  elective,  Csesarean  utero-ovarian  amputation 
was  performed  by  Prof.  Porro,  he  was  not  the  first  to  remove  a  puerperal 
uterus  by  amputation  of  the  cervix,  this  having  been  done  of  necessity  in 
1869  by  Prof.  Horatio  R.  Storer,  of  Boston  (now  of  ^Newport,  R.  I.),  who 
•operated  in  a  desperate  case  of  hemorrhage,  produced  by  the  uterine  wound 
of  a  gastro-hysterotomy  which  had  been  rendered  necessary  by  the  presence 
of  a  'tibro-cystic  tumor.  The  child  was  dead  and  putrid,  and  the  woman 
had  been  three  days  in  labor :  she  died  of  septicsemia  in  sixty-eight  hours. 
Di'S.  Cavallini,  Michaelis,  Blundell,  Jeser,  and  Fogliata  all  recommended  a 
trial  of  entire  extirpation  of  the  uterus  as  a  means  of  lessening  the  mortality 
after  the  Csesarean  operation  ;  but  Prof  Porro  made  the  important  changes 
of  amputating  the  cervix  and  dressing  it  externally. 

Mode  of  Operating. — According  to  the  directions  of  Prof.  Porro,  the  first 
steps  in  his  method  are  precisely  those  given  under  the  head  of  modern  anti- 
septic Cesarean  section,  up  to  the  point  of  suturing  the  uterine  wound.  His 
first  operation  was  performed  on  May  21,  1876,  upon  a  rachitic  primipara 
of  25,  who  had  been  in  hospital  twenty-four  days,  and  in  labor  less  than 
seven  hours.  She  had  been  under  a  tonic  regimen,  and  in  a  private  room, 
and  was  in  a  favorable  state  for  the  operation.  Her  height  was  4  feet  lOJ 
inches,  and  the  conjugate  diameter  of  her  pelvis  1^^^  inches.  She  was  operated 
upon  under  chloroform,  and  all  of  the  participants  washed  their  hands  in 
dilute  carbolic  acid.     After  the  uterus  had  been  opened  and  its  contents 

'  Giornale  de  Anatomia,  Fisiologia,  e  Patologia.     Pisa,  18Y5. 
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removed,  it  was  brought  out  of  the  abdomen  and  held  vertically  ;  a  wire  loop 
of  the  constrictor  of  Ointrat  was  placed  around  it  at  a  point  opposite  the 
internal  os  uteri,  and  then  tightened  by  the  screw  until  all  circulation  in  the  > 
bloodvessels  was  arrested.  The  uterus  was  then  cut  away,  two  centimetres 
above  the  wire-loop ;  the  abdominal  cavity  was  cleansed  with  carbolized 
sponges,  and  a  5-millimetre  drainage-tube  was  passed  through  the  abdominal 
wound  and  the  Douglas  pouch,  and  out  by  the  vagina.  The  abdomen  was 
sutured  with  silver  wire ;  the  stump  was  touched  with  perchloride  of  iron,, 
and  fixed  in  the  lower  angle  of  the>  wound.  The  parts  were  then  dressed 
with  simple  applications.  The  constrictor  was  removed  on  the  fifth  day,, 
and  the  woman  was  well  in  forty  days ;  her  child  was  also  saved. 

Numerous  changes  have  been  made  by  different  operators,  some  simple 
and  valuable,  others  vital,  and  a  few  for  the  worse.  Some  of  the  more  simple 
have  been  the  securing  of  the  stump  by  transfixing  pins;  the  use  of  Koeberle's 
or  of  Maisonneuve's  constrictor ;  of  Spencer  Wells's  clamp ;  of  Billroth's- 
or  Chassaignac's  ecraseur ;  and  of  spray  and  Listerian  treatment.  To  check 
the  loss  of  blood  in  the  operation,  the  cervix  has  been  surrounded  with  elastic 
tubing  after  the  mode  of  Esmarch,  or  it  has  been  compressed  simply  by  the 
hand.  To  avoid  the  placenta,  the  uterus  has  been  incised  transversely  above 
the  internal  os,  and  then  torn  across  until  the  foetal  head  could  pass.  The 
more  vital  changes  have  been  made  by  Miiller,  of  Bern,  in  Switzerland,  and 
by  Veit,  of  Bonn,  in  Germany. 

MiJLLER's  Modification. — This  method  was  introduced  by  Prof.  Miiller,  on- 
Feb.  4, 1878,  as  an  improvement  upon  the  eight  Porro  operations  which  had 
preceded  his  own.  He  operated  upon  a  malacosteon  multipara  of  37,  who  had 
been  -SJ  days  in  labor,  with  a  pulse  of  136,  and  whose  foetus  was  dead  and 
putrid.  IS"otwithstanding  her  unfavorable  condition,  her  abdomen  wa& 
opened  by  a  long  incision,  and  the  entire  uterus  turned  out  before  it  was 
incised.  The  abdomen  being  protected  against  the  admission  of 'fluid,  the 
uterus  was  first  constricted,  and  then  opened  and  evacuated,  after  which  the 
steps  of  the  operation  were  the  same  as  in  the  original  plan.  The  object  of 
removing  the  uterus  from  the  abdominal  cavity  before  evacuating  it,  was  to-, 
avoid  the  danger  of  hemoi'rhage,  and  the  possibility  of  its  putrid  contents 
escaping  into  this  cavity  among  the  intestines.  The  effect  of  removing  these 
septic  matters  was  shown  by  a  fall  of  the  pulse  to  96  after  the  operation,  and 
the  next  day  to  84,  while  the  temperature  also  fell  from  102°  to  97°  Fahr. 
As  this  patient  ultimately  recovered  after  having  had  on  the  eleventh  and 
twelfth  days  a  pulse  of  140  and  150  respectively,  and  in  spite  of  the  appear- 
•  ance  of  some  gangrenous  spots  about  the  abdominal  wound,  the  plan  of 
opening  the  uterus  without  the  abdomen  was  adopted  by  others  as  an  improve- 
ment over  the  original  plan  of  Porro  ;  and  the  next  to  act  upon  it  was  Prof. 
Chiara,  of  the  Santa  Caterina  Hospital  of  Milan.  Plis  was  a  case  of  induced 
labor  in  a  rachitic  dwarf,  4  feet  3J  inches  high  and  23  years  old,  and  the  ope- 
ration was  performed  after  labor  had  advanced  12  hours.  The  child  was  saved, 
but  the  woman  died  of  diffuse  septic  peritonitis  on  the  fourth  day.  This 
operation  was  the  thirteenth  in  order  of  time — the  second  by  Prof.  Chiara — 
and  took  place  on  May  22,  1878.  The  result  of  this  trial  caused  the  staff  of 
the  hospital  to  adhere  to  the  original  method,  and  their  success  since  has  been 
very  remarkable,  as  the  12  following  operations  have  saved  11  women  and  12 
children.  Better  results  have  followed  the  Miiller  method  in  other  hands, 
and  it  now  ranks  high,  especially  in  cases  where  the  placenta  is  attached  to 
the  anterior  wall  of  the  uterus,  or  where  the  foetus  is  putrid  after  a  long  labor. 
As  the  cervix  is  constricted  before  the  foetus  is  delivered,  haste  is  requisite  in 
the  extraction,  as  the  foetus  will  be  in  a  state  of  asphyxia  from  arrested  supply 
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■of  oxygenated  maternal  blood,  and  may  be  lost,  as  happened  once  in  Vienna. 
There  are  many  cases  in  which  the  Miiller  method  cannot  be  carried  out,  and 
there  are  no  less  than  six  embraced  in  Di*.  Clement  Godson's  tabaiar  records, 
in  which  the  uterus  could  not  be  turned  out  after  the  long  incision  had  been 
made,  and  in  which  the  operators  were  obliged  to  evacuate  it  in  situ  ;  four  of 
the  women  recovered.  As  far  as  ascertained,  up  to  March  20, 1885,  there  have 
been  42  operations  by  the  Miiller  method,  saving  21  women  and  31  children, 
a,nd.by  the  Porro  operation,  unmodiiied,  109,  saving  46  women  and  85  chil- 
dren. 

Veit's  Modification. — This  experiment  originated  with  Prof.  Gustav 
Veit,  of  Bonn,  Germany,  and  the  initial  operation  was  performed  by  him  on 
March  21, 1880.  The  change  consists  in  ligating  and  dropping  in  the  stump, 
treating  it  as  the  pedicle  iii  ovariotomy,  or  as  the  amputated  cervix  in  hyste- 
rectomy, in  non-gravid  cases.  Three  other  operators,  the  first  in  I^ew  York 
-City,  followed  Prof.  Veit,  at  intervals  of  18,  25,  and  33  days,  and  all  four  of 
the  women  were  lost.  The  sixth  case  (the  second  of  Veit);  the  twelfth,  under 
care  of  Dr.  Kabierski,  Jr.,  of  Breslau ;  the  thirteenth,  under  care  of  Prof. 
August  Martin,  of  Berlin ;  and  the  fourteenth,  under  care  of  Prof.  Fritseh, 
of  Breslau,  ended  in  recovery.  Six  of  the  fourteen  were  originally  Miiller 
modifications,  and  three  of  the  four  saved  were  of  this  type.  A  mortality 
of  71f-  per  cent,  is  not  adapted  to  recommend  this  manner  of  completing 
the  operation,  although  in  theory  it  has  much  to  make  its  success  desirable, 
.as  it  would  entirely  obviate  the  very  objectionable  traction  made  upon  the', 
abdominal  cicatrix,  and  secure  an  earlier  union  of  the  wound.  The  patient  of 
Prof.  Fritseh,  operated  upon  in  November,  1884,  was  well  enough  to  leave 
the  hospital  on  the  fifteenth  day.  '  In  the  operations  in  which  the  stump 
has  been  dropped  in,  it  has  been  treated  in  a  variety  of  ways  to  secure  it 
against  hemorrhage,  and  to  prevent  its  giving  rise  to  septic  poisoning.  It 
has  been  ligated  with  silk  in  several  forms,  and  with  silver  wire  ;  it  has  been 
stitched  with  a  cobbler's  suture ;  and  the  peritoneum  has  been  closely  sewed 
over  the  end  of  the  stump.  The  causes  of  death  show  the  seat  of  danger  to 
.  lie  generally  in  the  abdominal  cavity.  Of  the  10  fatal  cases,  death  was 
attributed  to  peritonitis  in  3;  to  septic  peritonitis  in  2;  to  septicaemia  in  1; 
to  cardiac  embolism  following  phlegmasia  dolens  in  1;  to  hemorrhage  and 
■carbolic  acid  poisoning  in  1;  to  "ansemia"  in  1,'  and  to  shock  and  exhaustion 
in  1. 

As  this  vital  change  in  the  operations  of  Porro  and  Miiller  has  largely 
increased  their  proportionate  mortality',  I  shall  take  the  liberty  of  excluding 
the  14  operations  in  calculating  the  risk  of  the  Porro-Csesarean  section,  and 
also  the  3  additional  cases  in  which  the  women  who  were  moribund  were 
Opened  to  save  the  foetus.  The  exclusion  of  these  17  cases  will  reduce  the 
Porro  and  Porro-Miiller  list  of  cases  operated  upon,  after  thefwtus  had  reached 
■a  viable  age,  to  148.  Of  this  number,  65,  or  a  fraction  below  44  per  cent., 
-ended  in  recovery.  Of  the  148,  90  were  favorable  for  the  operation  and  58 
unfavorable.  Of  the  90,  53  were  saved,  and  of  the  58,  only  13.  Nine  Austrian 
operators  saved  20  out  of  34  women,  or  a  fraction  below  59  per  cent.;  and 
five  Italian  operators,  in  the  Maternity  of  Milan,  saved  11  women  out  of  14 
{or  86|-  per  cent),  and  all  of  the  children.  Five  Austrian  operators  saved,  in 
the  Krankenhaus  of  Vienna,  13  out  of  26  women,  and  23  children. 

Other  Minor  Changes. — Prof.  Litzmann,  of  Kiel,  Germany,  after  turning 
out  the  uterus  intact,  in  an  operation  perfoi-med  on  June  14, 1878,  surrounded 

'  Said  to  have  been  secondary  hemorrhage. 
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the  cervix  with  the  elastic  tubing  used  in  Esmarch's  bloodless  amputations 
before  evacuating  the  organ.  There  was  no  loss  of  blood  other  than  what 
escaped  by  the  contraction  of  the  uterus ;  the  child  M'as  asphyxiated,  but 
soon  revi\#d,  and  the  cervix  was  dressed  externally.  The  cervix  being 
occluded,  and  its  cavity  containing  pus,  as  was  discovered  on  autopsy,  the- 
woman  died  of  septic  peritonitis  on  the  sixth  day.  Manual  compression  as 
a  substitute  for  the  Esniarch  apparatus  was  first  employed  by  Dr.  Leon 
Oppenhei'mer,  of  Wurzbui'g,  Germany,  on  July  4,  1880.  After  emptying 
the  uterus,  he  secured  the  cervix  in  the  clamp  of  Sir  T.  Spencer  Wells ;  the- 
mother  and  child  were  saved.  This  plan  of  using  manual  compression  after 
turning  out  the  uterus,  antedates  the  trial  of  the  same  process  by  Drs. 
Broomall  and  A.  H.  Smith,  of  Philadelphia,  by  nearly  three  years. 

Like  the  old  Csesarean  operation,  it  is  very  essential  to  success  that  the- 
Porro  modification  should  be  performed  early  in  labor,  whilst  the  patient  is- 
in  good  condition  and  not  prostrated  by  suftering  ;  or,  if  thought  proper, 
before  labor  has  commenced.  As  there  is  very  little  discharge  from  the- 
cervix,  it  is  not  essential  that  it  shall  be  more  than  pervious.  The  greatest 
success  in  hospital  is  where  the  women  have  been  put  under  preparative- 
treatment,  to  improve  their  general  condition  of  health  and  fit  them  for  the- 
operation.  The  Miiller  method  is  of  advantage  where  there  is  a  putrid  foetus- 
in  utero,  and  where  there  is  danger  from  hemorrhage  because  of  the  placenta 
being  located  under  the  line  of  incision  of  the  uterus.  Dr.  Godson,  to  escape 
cutting  down  upon  the  placenta  in  his  operation,  opened  the  uterus  low  down 
in  front  and  tore  it  transversely  with  his  fingers,  making  the  opening: 
according  to  the  locality  of  Kehrer's  incision  described  on  page  0e9. 

Effect,  of  the  Porro  Mutilation  upqn  the  Subjects  of  Malacosteon. — 
Fortunately  for  the  women  of  America,  this  is  not  one  of  their  deforming 
diseases,  and  few  of  the  obstetricians  of  our  largest  cities  have  seen  a  case 
even  in  a  foreigner;  but  in  some  special  localities  of  Europe,  particularly  in 
Belgium  and  Germany,  it  is  a  serious  and  fatal  malady,  not  confined  to- 
M'omeu  who  have  become  mothers,  but  usually   afiecting  only  such,  and 
particularly  multiparse.     To  cnre  this  disease,  even  in  its  milder  forms,  has 
long  been  the  desire  of  the  accoucheur;  but  all  remedies  failed  until  the 
operation  of  Dr.  Porro  opened  the  way  for  a  more  effective  system  of  man- 
agement.   Having  learned  indirectly  that  the  operation  of  Pi'of.  Josef  Spath, 
of  Vienna,  performed  on  June  22,  1877,  had  cured  his  patient  of  her  mala- 
costeon, I  opened  a  correspondence  in  the  summer  of  1884  with  the  operators 
of  all  the  Porro-Csesarean  sections  that  had  resulted  favorably  in  the  cases  of 
malacosteon  subjects,  and  the  answers  to  my  letters  make  it  highly  probable 
that  some  cases  at  least  of  the  disease  may  be  cured   by  the  operation  of 
Battey,  as  modified  by  Lawson  Tait.     Dr.  Fehling's  experience  with  three 
cases  has  at  least  decided  him  to  perform  this  operation  as  a  curative  measure 
"  in  a  case  without  pregnancy,  when  the  bone  softening  does  not  disappear 
after  the  delivery."     He  writes  of  his  three  Porro  cases,  that  the  curative 
eflect  of  the  operation  was  quite  perfect ;  that  the  disease  in  the  patients 
operated  upon  in  May,  1881,  and  March,  1882,  "was  very  severe,"  notwith- 
standing which,  both  were  re-established  in  health  ;  and  that  the  third,  wha 
was  not  so  much  diseased,  but  still  had  great  diflBculty  in  walking,  was 
enabled  to  "walk  perfectly  well."    These  patients  were  not  allowed  to  nurse,^ 
as  Dr.  Fehling  regards  the  arrest  of  the  mammary  drain  as  essential  to  entire 
success.     One  child  died  of  pneumonia  when  about  six  months  old,  and  the 
first  and  third,  the  former  over  three  years  old,  were  in  good  health  at  the 
time  he  wrote.    Dr.  Fochier,  of  Lyons,  operated  upon  his  patient  on  February 
2, 1879    she  was  a  primipara  of  33 ;  and  had  since  her  recovery  become  able 
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to  take  care  of  the  rooms  in  a  student's  lodging  house;  he  believed  that  the 
disease  had  been  arrested  by  the  operation.  Dr.  Chiara's  case  of  October, 
1878,  in  a  sextipara  of  43,  was  not  so  fortunate,  as  she  lost  two  inches  in 
height  after  the  operation,  and  has  still,  in  1885,  some  evidences  of  the  dis- 
ease remaining.  Other  cases  of  cure  might  be  mentioned,  even  in  subjects  long 
confined  to  bed,  but  those  given  make  it  probable  that  in  its  earlier  stages 
the  disease  may  be  arrested  in  the  maimer  proposed  by  Dr.  Fehling. .  Of  24 
strictly  Porro  or  Porro-Miiller  cases  operated  upon  because  of  malacosteon 
deformity  of  the  pelvis,  15  recovered  ;  the  prognosis  of  the  operation  in  this 
disease  is  therefore  not  necessarily  unfavorable. 

The  Porro  operation,  has  entirely  superseded  the  old  method  in  most  of  the 
lying-in  hospitals  of  Europe,  and  has  reversed  their  tables  of  mortality 
completely.  Where  for  many  j'cars  every  patient  died,  now  at  least  50  per 
cent.,  and  in  some  hospitals  a  larger  proportion,  recover.  It  is  true  that 
antiseptic  measures,  preparative  treatment,  and  early  operating,  have  had 
much  to  do  in  eft'ecting  this,  but  there  is  also  a  very  decided  diminution  of 
the  death-rate  due  to  the  operation  itself.  It  has  failed  in  Great  Britain  in 
9  cases  out  of  10,  but  this  is  due  to  the  subject  more  than  to  the  operation ; 
in  premature  cases,  at  2,  4,  and  6  months,  three  cures  have  in  England  resulted 
.  from  four  operations. 


Gastro-elytrotomy  or  Laparo-elytrotomy. 

Like  the  Porro  operation,  that  which  was  brought  to  practical  perfection 
in  l!^ew  York  and  Brooklyn  in  1870  and  1874,  under  the  above  titles,  was 
one  which  in  idea,  based  upon  a  knowledge  of  human  anatomy,  had  pre- 
sented itself  independently  and  in  somewhat  different  types  to  the  minds  of 
several  surgeons  and  obstetricians  during  a  period  of  sixty-five  years.  The 
operation  as  it  is  now  performed,  originated  with  Prof.  T.  Gaillard  Thomas, 
of  ISTew  York,  in  1870,  who,  .without  any  knowledge  of  the  ideas  and 
attempts  of  his  predecessors,  first  made  trial  of  it  upon  the  dead  subject,  and 
then,  in  Mai'ch,  1870,  upon  a  living  woman,  who,  although  in  a  dying  state 
from  pneumonia,  was  safely  delivered  of  a  living  foetus  and  survived  the 
operation  an  hour.  This  patient  was  a  multipara  of  40  years  of  age,  and 
pregnant  seven  months,  and  as  the  operation  was  performed  in  the  interest 
of  the  foetus,  it  is  unfortunate  that  this  proved  to  be  hare-lipped  and  badly 
developed,  so  that  it  lived  but  an  hour ;  still,  the  jmrtial  success  of  this  mode 
of  delivery  established  the  fact,  that  the  vagina  could  be  opened  by  a  lacera- 
tion of  sufficient  extent  for  the  passage  of  a  foetus,  without  endangering  the 
life  of  the  woman  by  hemorrhage.  Carrying  out  the  method  of  Thomas, 
Prof.  Alex.  J.  C.  Skene,  of  Brooklyn,  operated  in  1874  upon  a  rachitic  sub- 
ject (who  had  been  forty-eight  hours  in  labor,  and  had  a  feeble  pulse  of 
130),  with  very  little  better  results,  as  the  woman  died  in  seven  hours  of 
shock  and  exhaustion,  and  the  head  of  the  foetus  had  been  perforated. 
Satisfied  that  the  plan  was  a  promising  one  for  a  favorable  case.  Dr.  Skene 
again  operated,  Oct.  29,  1875,  upon  another  rachitic  woman,  who  had  been 
in  labor  eleven  hours,  and  on  this  occasion  saved  both  mother  and  child.  Pie 
has  twice  operated  since  1875,  and  Dr.  Thomas  once,  all  the  women  and 
children  being  saved. 

History. — My  space  will  not  admit  of  my  presenting  more  than  a  very 
superficial  record  of  the  past  of  this  operation,  which  in  fact  did  not  previously 
exist  in  the  precise  form  in  which  it  has  been  so  successfully  performed  in 
the  last  ten  years.     In  looking  back  for  sixty-five  years,  we  must  bear  in 
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mind,  that  the  operation  devised  by  Dr.  Thomas  has  three  very  important 
objects  in  view,  and  that  in  these  consist  whatever  advantages  it  may  have 
over  other  forms  of  abdominal  delivery,  viz :  1st.  The  avoidance  of  opening 
the  peritoneal  cavity  ;  2d.  The  avoidance  of  incising  the  uterus,  either  in  its 
body  or  cervix ;  and  3d.  The  escape  of  the  risk  of  hemorrhage,  by  lacerating 
the  vagina  instead  of  incising  it,  except  for  the  initial  opening,  which  is  to 
he  made  in  a  carefully  selected  place,  as  regards  its  vascularity. 

(1)  Process  of  Prof.  Johann  C.  J.  Jorg,  of  Leipsic  (1806). — The  prevailing 
idea  in  the  mind  of  this  German  obstetrician,  was  to  avoid  the  risk  of  incis- 
ing the  body  of  the  uterus.  To  accomplish  this,  he  proposed  to  open  the 
abdomen  through  the  linea  alba,  and  then  to  open  the  vagina  by  an  incision 
which  could  be  extended  into  the  cervix,  if  sufficient  space  for  delivery  M'ere 
not  otherwise  obtained.  He  had  formed  his  idea  from  the  escape  of  a  foetus 
into  the  abdominal  cavity  through  a  cervico-vaginal  laceration,  but  did  not . 
appear  to  be  aware  of  the  fact  that  an  incision  of  the  cervix  and  upper  part  of 
the  vagina  would  provoke  a  frightful  hemorrhage.  The  operation  was  never 
performed. 

(2)  Process  of  Prof.  Ritgen,  of  Giessen  (1820). — Receiving  the  idea  of  open- 
ing the  vagina  from  Jbrg,  and  that  of  avoiding  the  peritoneal  cavity  from 
Abernethy's  and  Cooper's  extra-peritoneal  methods  of  ligating  the  external  • 
iliac  artery,,  this  G-erman  professor  proposed  to  make  an  incision  of  the  abdo- 
men on  the  right  side,  in  a  curved  line  from  the  region  of  the  crista  ilii  to 
near  the  symphysis  pubis,  at  the  distance  of  an  inch  from  the  bones,  through 
the  skin  and  muscles  down  to  the  peritoneum.  This  membrane  was  then  to 
be  lifted  from  the  iliac  fossa ;  the  vagina  to  be  brought  into  view,  and  an  open- 
ing made  into  it,  through  which  the  foetus  was  to  be  delivered.  Like  Jorg, 
he  also  proposed  to  incise  the  cervix  in  case  more  room  for  delivery  should 
be  required.  In  attemf*ing  to  carry  out  his  plan  he  operated  upon  a  multi- 
para affected  with  malacosteon,  and  proceeded  until  he  came  to  opening  the 
vagina,  which  he  accomplished  with  safety  ;  but  when,  after  having  made  an 
incision  of  one  and  a  half  inchee,  he  attempted  to  enlarge  it  towards  the  cer- 
vix with  the  knife,  there  suddenly  appeared  such  a  discharge  of  blood  that 
he  felt  compelled  to  desist,  and  to  complete  the  delivery  by  the  Csesarean 
section.  The  child  was  saved,  but  the  woman  died  in  fifty-eight  hours  of 
hemorrhage  from  the  uterine  wound,  the  uterus  having  relaxed  to  a  length 
of  eleven  inches.  Failing  in  this  attempt  to  carry  out  a  plan  of  delivery 
which  very  nearly  resembled  that  of  the  present  day.  Prof.  Ritgen  formed 
the  opinion  that  it  would  be  necessary  to  split  the  cervix  its  whole  length, 
in  order  to  obtain  sufficient  space  for  the  passage  of  the  child.  Ritgen's  ope- 
ration, according  to  his  original  conception  of  it,  was  a  true  laparo-elytrotomy, 
designed  to  avoid  exposing  the  peritoneal  cavity  and  wounding  the  uterus ; 
but  the  third  important  step  introduced  by  Prof.  Thomas,  for  the  avoidance 
of  hemorrhage  from  the  vaginal  vessels,  does  not  appear  to  have  been 
thought  of. 

(3)  Process  of  L.  A.  Baudelocque,  nephew  of  J.  L.  Baudelocque  {1S2S). — The 
plan  proposed  was  to  incise  the  abdomen  down  to  the  peritoneum  in  the  linea 
semilunaris,  from  a  point  opposite  the  umbilicus  to  another  two  inches  above 
the  pubes;  then  to  separate  the  peritoneum  from  the  iliac  fossa  by.  introduc- 
ing a  finger  into  the  lower  part  of  the  wound  ;  and  next,  while  one  assistant 
held  up  the  peritoneum  and  another  fixed  the  uterus,  to  feel  for  the  arteries 
surrounding  the  vagina  and  to  ligate  them  at  both  ends.  The  operator  then, 
with  his  hand  in  the  vagina,  was  to  force  out  its  anterior  wall  through  the 
wound,  and  incise  it  to  the  extent  of  four  and  a  half  inches,  avoiding  the 
part  near  the  cervix.  The  delivery  was  now  to  be  left  to  nature,  or  it  was  to 
be  accomplished  by  the  forceps. 
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Baudelocque  operated  twice,  his  first  patient  being  a  rachitic  dwarf  of  thirty- 
nine  inches  in  height,  and  having  a  conjugate  of  one  and  three-quarter  inches. 
As  soon  as  he  had  punctured  the  vagina  a  violent  hemorrhage  ensued,  forcing 
him  to  tampon  with  sponges,  and  to  deliver  by  the  Csesarean  section.  The 
■child  was  lost,  and  the  woman  bled  from  both  the  vaginal  and  uterine  wounds 
until  she  died.  His  second  case  was  one  of  eclampsia,  with  a  conjugate  of 
nearly  four  inches.  Fearing  hemorrhage,  he  designed  to  ligate  the  internal 
iliac  artery,  but  the  assistant  letting  fall  the  peritoneum  obscured  his  view 
of  the  needle,  and  he  accidentally  pricked  the  external  iliac  artery,  which 
obliged  him  to  tie  the  primitive  iliac.  He  then  incised  the  vagina  and 
turned  the  foetus,  delivering  it  by  the  feet.  The  child  was  dead,  and  the 
mother  died  in  seventy-four  houi's  of  septic  peritonitis. 

(4)  Process  of  Prof.  Philip  S.  Physick,  of  Philadelphia  (1824). — This  was 
simply  a  proposition  made  to  Dr.  William  E.  Horner,  the  anatomist,  and 
fortunately  for  Physick's  credit  was  never  put  into  practice.  The  plan  was 
to  open  the  abdomen  by  a  transverse  incision  above  the  pubes  ;  to  strip  the 
peritoneum  by  dissection  from  the  fundus  of  the  bladder,  and  expose  the 
uterine  cervix  where  it  was  not  covered  by  serous  membrane ;  and  then  to 
incise  the  cervix  so  as  to  give  exit  to  the  foetus.  In  this  operation  there  was 
no  elytrotomy  :  it  was  technically  a  subperitoneal  laparo-hysterotomy. 

(5)  Process  of  Sir  Charles  Bell  (1837). — The  incision  was  to  be  made  as 
■directed  by  E-itgen,  and  the  peritoneum  lifted  up  from  the  iliac  fossa,  so  as  to 
reach  the  vagina  or  uterus ;  a  small  incision  was  then  to  be  made,  a  finger 
introduced,  and  the  parts  dilated  as  in  the  natural  process  of  labor;  the  mem- 
hranes  were  to  be  ruptured  and  the  head  allowed  to  advance,  or,  if  required, 
the  fcBtus  was  to  be  turned  and  delivered.  It  is  very  questionable  at  this 
date  whether  the  plan  proposed  was  original,  except  as  to  the  management 
■of  the  vaginal  opening,  which  most  nearly  approaches  the  vital  improvement 
of  Prof.  Thomas. 

(6)  Process  of  Prof  T.  Gaillard  Thomas,  of  New  York  (1870).— This  opera- 
tion, laparo-elytrotomy,  as  it  is  now  generally  called,  requires  for  its  perform- 
ance at  least  four  assistants,  and  better  still,  five.  As  it  has  been  performed 
by  five  difterent  American  operators,  I  prefer  to  give  the  directions  which 
have  their  collective  authority : — 

Method  oe  Operating. — As  preparatory  measures,  the  patient  is  to  have  her 
rectum  and  bladder  well  emptied,  and  her  labor  is  to  be  so  far  advanced  that 
the  OS  uteri  is  either  fully  dilated  or  easily  dilatable  ;  the  operating  room  is  to 
be  warmed  to  a  temperature  of  from  75°  to  80°  Fahr.,  and  it  may  be  carbolized 
if  desii-able ;  the  spraying  of  the  patient  during  the  opei-ation  is  generally 
■considered  objectionable.  The  sponges  and  instruments,  ligatures,  etc.,  to  be 
used,  are  all  to  be  carbolized,  and  the  abdomen  and  vagina  of  the  woman 
may  be  sponged  and  irrigated  as  directed  for  the  antiseptic  Ctesarean  opera- 
tion. The  operator  stands  on  the  right  of  the  woman  and  makes  an  incision 
on  the  right  side  of  her  abdomen,  parallel  with  and  a  little  more  than  an  inch 
above  Poupart's  ligament,  his  chief  assistant  on  the  other  side  of  the  patient 
pulling  up  the  skin  of  her  abdomen  to  render  it  tense.  The  incision  is  to 
commence  at  a  point  one  and  three-quarter  inches  above  and  to  the  outside  of 
the  spine  of  the  os  pubis,  and  is  to  be  carried  in  a  slightly  curved  direction  to  a 
point  one  and  three-quarter  inches  above  the  anterior  superior  spinous  process 
of  the  ilium,  the  wound  being  from  four  and  a  half  to  five  inches  long.  The 
muscles  being  gradually  cut  through  to  the  peritoneum,  all  arteries  that 
spurt  are  secured  by  haemostatic  pincettes,  the  chief  vessel  encountered 
being  the  superficial  epigastric  artery.  When  the  peritoneum  is  reached,  it 
is  to  be  carefully  separated  from  the  tissues  overlying  it  to  the  full  length  of 
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the  wound,  and  is  then  to  be  peeled  frona  the  fascia  transversalis  and  fascia 
iliaca,  and  lifted  up  until  the  vagina  is  brought  into  view  near  its  connec- 
tion with  the  cervix  uteri.  The  second  assistant,  at  the  left  of  the  operator,, 
now  introduces  his  hands  guarded  with  a  warm  napkin  so  as  not  to  let  the 
parts  slip,  as  happened  in  "the  second  Baudelocque  operation,  and  holds  up 
the  peritoneum  with  the  intestines  overlying  it,  so  as  to  open  the  parts  to  the 
eye  of  the  operator,  while  the  first  assistant,  opposite  to  him,  draws  the  uterus 
forcibly  upward  and  to  the  left  side,  so  as  to  expose  the  vaginal  wall  on  the 
right.  The  third  assistant,  at  the  patient's  left  hip,  holds  a  female  catheter 
in  the  bladder  as  a  guide,  and  to  lift  this  viscus  from  the  vagina,  while  the 
operator,  with  a  round-ended,  wooden  instrument,  or,  better  still,  with  his 
fingers,  forces  up  the  vaginal  wall  as  far  as  possible  into  the  wound.  I  say,, 
"  better  still  with  his  fingers,"  because  experience  has  shown  the  value  of  the 
touch  in  avoiding  pulsating  arteries  and  large  veins. 

The  next  step,  and  a  very  important  one,  is  to  open  the  vagina.  Dr.  Garri- 
gues,  of  New  York,  has  recommended  that  this  should  be  done  with  the 
thermic  or  actual  cautery,  to  avoid  the  risk  of  hemorrhage  as  happened  in 
the  first  Baudelocque  case,  but  experience  has  shown  that  this  precaution  is 
unnecessary.  The  opening  is  to  be  made  by  a  small  incision,  as  far  anterior 
to  the  cervix  uteri  as  possible,  or  about  one  and  one-half  inches  from  it,  so  as  to 
avoid  the  ureter  and  the  larger  vaginal  bloodvessels.  When  the  incision  has 
been  made,  the  index  fingers  are  to  be  forced  through ,  and  then  used  as  opposing 
tractors  to  tear  the  vaginal  wall  in  dift'erent  directions,  care  being  taken, 
not  to  open  the  parts  too  near  to  the  neck  of  the  bladder.  This  having  been 
done,  the  catheter  is  to  be  removed,  and  if  the  membranes  have  remained 
intact  they  are  to  be  ruptured.  The  uterus  is  next  to  be  tilted  to  the  left 
at  the  fundus,  and  drawn  backward,  while  the  os  uteri  is  lifted  to  the  right 
iliac  fossa  by  means  of  a  blunt  hook,  or,  what  has  been  thought  preferable,, 
the  finger.  The  foetus  is  now  to  be  delivered  by  the  force  of  the  uterus,  by 
turning,  by  the  forceps,  or,  if  dead,  by  other  instruments,  and  the  placenta  is 
to  be  expelled  by  expression,  and  removed  through  the  wound.  When  the 
uterus  is  fully  contracted,  the  iliac  fossa  should  be  cleansed  by  irrigation  with 
warm  carbolized  water,  the  stream  escaping  through  the  vagina ;  if  any 
vessels  bleed,  they  should  if  possible  be  ligated,  but  if  not,  a  cylindrical 
non-conducting  speculum  may  be  introduced  through  the  wound  and  the 
cautery  applied.  Persulphate  of  iron  may  also  be  applied  per  vaginam  if 
found  requisite.  To  test  the  integrity  of  the  bladder,  which  has  frequently 
been  slightly  ruptured,  it  may  be  injected  with  warm  milk,  as  recommended 
by  Dr.  Garrigues  and  since  employed  by  others  ;  if  any  escape  by  the  vagina, 
it  will  readily  be  recognized  by  its  color.  If  any  rupture  is  found  it  should 
at  once  be  sutured,  and  a  catheter  should  be  kept  in  until  the  laceration  has 
healed.  These  accidents  are  evidently  unavoidable,  as  they  usually  occur  in 
the  additional  stretching  of  the  vaginal  rent  made  by  the  passage  of  the 
foetus,  and  have  happened  where  every  care  that  experience  could  suggest 
has  been  exercised.  Next,  the  abdominal  wound  is  to  be  closed  by  inter- 
rupted sutures  of  carbolized  silk,  and  dressed  antiseptically  as  after  ovariot- 
omy. As  the  wound  will  only  partially  close  by  the  first  intention,  it  has 
been  thought  advisable  to  leave  its  lower  part  open,  and  it  has  been  alsa 
recommended  to  use  an  abdomino-vaginal  drainage-tube. 

Laparo-elytrotomy  is  not  difficult  of  execution  if  the  operator  is  conversant 
with  the  anatomical  relations  and  appearances  of  the  parts  to  be  encountered. 
Much  stress  has  been  laid  upon  the  normal  direction  of  the  ureters,  and  their 
relations  with  the  uterus,  vagina,  and  bladder,  without  giving  due  considera- 
tion to  the  fact,  that  in  the  subjects  to  be  operated  upon  great  deformity  and 
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displacement  of  parts  usually  exist.  The  operator  is  obliged  to  rely  much 
upon  his  eye  and  touch,  and  should  be  able  to  use  them  understandingly. 
The  time  required  for  the  operation  will  vary  with  the  case.  The  delivery 
has  been  accomplished  in  ten  minutes,  but  it  may  take  the  greater  part  of  an 
hour,  particularly  if  the  os  uteri  be  found  less  dilated  than  had  been  expected. 
In  some  cases  of  pelvic  deformity,  labor  will  continue  for  even  a  day  or  two 
without  the  os  being  dilated,  and  the  use  of  Barnes's  dilators  will  have  to  be 
resorted  to;  but  in  some  cases  of  extreme  pelvic  collapse  even  their  aid  will 
be  inadmissible.  If  the  os  has  to  be  dilated  digitally  after  the  incision  has 
been  made,  the  time  of  delivery  may  be  much  prolonged.  In  estimating  the 
applicability  of  this  operation  in  obstetric  practice,  we  must  bear  in  mind 
that  in  a  large  proportion  of  the  cases  in  which  the  Csesarean  operation  has 
been  performed,  delivery  through  the  cervix  has  been  impossible.  This  is  par- 
ticularly true  of  the  operations  under  the  old  method  in  the  United  States. 
Speculations  upon  the  possibility  of  operating  a  second  time  have  been  made,, 
and  doubts  have  been  expressed  as  to  the  feasibility  of  a  left-side  operation ;. 
but  as  the  latter  has  been  already  twice  performed  upon  the  living  subject 
without  encountering  any  difficulty,  the  bladder  in  neither  case  having  been 
injured,  the  question  of  two  operations  need  no  longer  be  considered.  Cases- 
may,  indeed,  be  met  with  in  which  an  operation  on  the  left  side  will  be- 
greatly  preferable,  as,  for  example,  where  the  right  hip-joint  is  anchylosed,. 
the  thigh  much  flexed,  and  the  corresponding  ilium  flattened  and  dwarfed;  or 
in  a  case  of  scoliosis,  with  the  larger  part  of  the  superior  strait  to  the  left. 
For  convenience  in  operating,  the  left-side  incision  has  been  highly  recom- 
mended by  Dr.  Taylor,  of  Cincinnati. 

Statistical  Record. — Laparo-elytrotomy,  after  the  improved  method  of 
Prof.  Thomas,  has  been  performed  12  times,  10  of  the  operations  having  been 
in  the  United  States,  and  nine  of  these  in  ISTew  York  (3)  and  Brooklyn  (6). 
Prof.  Thomas  has  operated  on  2  women  ;  Prof  Skene,  of  Brooklyn,  on  4 ; 
Prof.  Charles  Jewett,  of  Brooklyn,  on  2 ;  and  Dr.  Thomas  W.  Hime,  of 
Sheffield,  Eng.,  Dr.  Arthur  W.  Edis,  of  London,  Dr.  Walter  P.  Gillette,  of 
ISTew  York,  and  Drs.  Daudridge  and  Taylor,  of  Cincinnati,  each  on  one.  Six 
of  the  women  recovered,  and  seven  of  the  children  were  saved.  In  the  six 
fatal  cases,  one  patient  was  moribund  when  operated  on,  and  died  in  an  hour;, 
a  second  had  been  forty-eight  hours  in  labor  and  craniotomy  had  beeu 
attempted,  her  pulse  was  feeble  and  over  130,  and  she  died  of  shock  in  seveu 
hours;  a  third  (Dr.  Hime's)  had  cancer  of  the  recto-vaginal  septum,  was  a. 
victim  of  intemperance,  and  had  been  bedridden  for  eleven  weeks — she  died 
delirious  and  violent  in  two  hours ;  a  fourth  (Dr.  Edis's)  was  in  bad  health,, 
and  had  oedema  of  the  lower  extremities — she  died  in  forty  hours ;  a  fifth 
had  been  four  days  in  labor,  and  also  died  in  forty  hours ;  and  the  sixth 
had  been  in  labor  a  week,  and  died  of  septicaemia  in  seventy  hours.  The 
children  of  these  six  women  were  all  lost  except  in  the  two  English  cases. 
The  six  women  that  recovered  had  been  in  labor,  respectively,  §  hours,  11 
hours,  16  hours,  22  hours,  4  days,  and  a  week,  and  all  of  their  children  were- 
saved  but  that  of  the  last,  which  had  been  destroyed  by  craniotomy  and 
was  putrid.  The  bladder  Avas  slightly  lacerated  in  five  women,  and  in  a  sixth 
it  was  opened  accidentally  with  the  scissors.  Dr.  Skene  saved  three  women 
and  their  children  by  his  four  operations.  Of  the  12  operations,  8  may  be 
regarded  as  having  been  hopeless,  and  of  the  9  others,  5  were  quite  unfavor- 
able ;  notwithstanding  which,  the  nine  operations  saved  six  women  and  five 
children.  This  last  I  regard  as  a  fair  estimate  of  the  statistical  value  of  the 
operation  per  se.  In  compai'ing  its  results  with  the  very  unfavorable  ones- 
of  the   old   Csesarean   operation   in   New   York   and   Brooklyn,    we   must 
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remember  that  all  of  the  subjects  of  the  latter  had  been  in  labor  over 
twenty-four  hours,  except  two  that  recovered,  one  that  was  moribund,  one 
whose  case  was  otherwise  hopeless,  one  that  was  exposed  to  an  outbreak  of 
■erysipelas  in  a  hospital,  and  one  whose  case  was  complicated  by  the  exist- 
ence of  a  fibroid  tumor;  the  remainder  were  in  labor  2,  3,  3,  3|,  and  4 
days  respectively.  Of  11  patients,  2  were  saved,  who  had  been  in  labor  9J 
and  24  hours  respectively.  As  laparo-elj'trotomy  has  saved  two  patients  who 
were  in  labor  four  days  and  a  week  respectively,  we  must  regard  it  as  better 
adapted  than  the  old  method  of  operating  to  save  the  lives  of  those  whose 
cases  have  been  rendered  in  large  measure  hopeless  for  the  Ceesarean  section, 
with  its  exposed  peritoneal  cavit}',  and,  still  worse,  its  wounded  uterus. 

This  operation  deserves  a  special  trial  in  England,  where  the  Csesareau  and 
Porro-Csesarean  operations  have  been  so  largely  fatal.  It  is  true  that  poverty 
and  intemperance  make  very  bad  subjects  of  her  women,  but  the  avoidance 
of  the  uterine  wound  promises  much  better  results,  as  far  as  we  can  judge 
theoretically. 


PUERPEKAL  LaPAUOTOMY,  OR  LAPAROTOMY  AFTER  E.UPTURE  OF  THE  UtERUS. 

Delivery  of  the  foetus  bj'  abdominal  section  as  an  elective  measure  after 
uterine  rupture,  belongs  to  the  teachings  of  modern  obstetrical  surgeiy,  and 
as  yet  to  very  advanced  views.  To  perform  this  operation,  even  when  the 
foetus  must  otherwise  remain  in  the  abdominal  cavity,  is  also  of  modern 
.■date,  and  has  been  very  much  neglected  where  it  should  have  been  promptly 
done.  But  to  open  and  cleanse  the  abdominal  cavity,  and,  if  found  practic- 
able or  advisable,  to  sew  up  the  uterine  rent,  even  in  cases  where  the  foetus 
■can  be  readily  removed  per  vias  naturales  without  drawing  it  back  thi-ough 
the  laceration,  is  a  still  more  recent  proposition,  which  has  for  its  recommend- 
ation the  facts  of  the  dangers  of  septic  poisoning  after  uterine  rupture,  as 
•ordinarily  treated,  and  the  value  of  abdominal  antiseptic  cleansing  in  the 
removal  of  ovarian  and  other  intra-peritoneal  tumors.  The  immediate  effect 
■of  rupture  of  the  uterus  is  one  of  shock,  M'hich  may  prove  rapidly  fatal.  If 
the  exhaustion  does  not  end  in  collapse,  the  patient  may  rally  and  be  in  a 
:fit  condition  to  be  benefited  by  the  operation;  but  many  women  never  react 
■so  as  to  admit  of  it,  and  many  who  do  are  not  operated  upon  ;  if  delivery 
can  be  eifected  per  vias  naturales,  they  are  delivered  ;  if  not,  they  are  left  to 
recover  or  die,  as  the  end  may  show.  Judging  from  what  must  be  .the  pro- 
portionate number  of  ruptures  in  our  large  cities,  counting  one  case  to  four 
thousand  births,  we  are  forced  to  the  conclusion  that  many  suitable  cases 
are  not  dealt  with  by  the  knife,  but  are  left  to  nature  entirely  ;  which  means 
that  death  results  in  a  large  proportion  that  might  be  saved  by  laparotonn^. 
This  operation  has  often  been  confounded  with  the  Csesarean  section,  the 
name  given  to  which  by  Gardien  of  Paris,  in  1816 — that  is,  '■'•  gastro-hystero- 
■tomie" — fully  explains  its  nature.  The  two  should  be  kept  entirely  distinct, 
as  laparotomy  is  the  less  fatal ;  it  is  rarely  performed  in  the  interest  of  two 
lives,  and  the  subjects  of  it  are  generally  much  more  healthy.  The- record 
of  the  United  States  shows  a  higher  percentage  of  saved,  and  &o  do  some  of 
the  European  statistics.  Dr.  Ludwig  Winckel  saved  live  out  of  thirteen 
Csesarean  cases,  and  three  out  of  four  where  laparotomy  followed  a  rupture 
■of  the  uterus. 

Laparo-hysterectomy  in  cases  of  rupture  has  been  called  the  Porro  operation, 
but  erroneously,  in  that  it  is  not "  completive  of  the  Csesarean  section."    The 
initial  operation  was  performed  in  Moscow  by  Dr.  Oscar  Prevot,  in  N"ov.  1878 
since  which  time  six  others  have  followed  his  example,  all  with  fatal  con- 
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sequences.  As  in  regard  to  the  Csesarean  section,  so  likewise  in  regard  to 
laparotomy  after  rupture  of  the  uterus.  Dr.  James  Blundell,  of  London, 
questioned,  fifty  years  ago,  the  advisability  of  removing  the  uterus  after 
deliverino-  the  foetus,  in  these  words :  "  that  extirpation  of  the  uterus  might 
be  of  service,  is  a  question  which  our  better  knowledge  of  abdominal  surgery 
may  ultimately  prove."  And  in  a  later  edition  (1840)  of  his  obstetrical 
treatise,  he  said:  "This  question  may  be  answered  better  next  century." 
But  after  seven  fatal  cases  and  no  recoveries,  this  question  may  be  fairly 
answered  in  the  negative  now.  Prevot's  patient  had  a  conjugate  of  four  and 
three-eighths  inches,  and  her  uterus  bore  no  evidences  of  morbid  change  ;, 
nothing  could  justify  an  operator  in  removing  the  uterus  in  such  a  case, 
since  suturing  the  rent  might  be  done  with  entire  success. 

Puerperal  laparotomy  after  ruptured  uterus  appears  to  have  been  one  of 
the  neglected  operations,  and  there  is  reason  to  believe  that,  at  least  in  this 
country,  not  one  case  of  laceration  in  a  hundred  is  operated  upon.  Many,  it 
is  true,  never  react  after  the  accident,  but  still  a  fair  proportion  might  be 
subjected  to  the  knife.  The  amount  of  blood  lost  may  not  be  very  serious,, 
or  it  may  be  very  great,  according  to  the  position  of  the  rupture ;  a  lateral 
tear,  or  one  over  the  seat  of  the  placenta,  may  prove  rapidly  fatal. 

Operation. — This  is  very  simple  in  character,  and  may  be  rapidly  executed. 
Care  must  be  taken  to  avoid  the  bladder,  omentum,  and  intestines,  in  open- 
ing the  abdomen,  as  the  uterus  will  be  found  contracted,  it  may  be  to  a 
small  size.  When  the  foetus  and  placenta  have  been  extracted,  the  clots  of 
blood  must  be  removed,  and  all  the  fluid  blood  and  amniotic  liquid  sponged 
out,  until  the  parts  arcwell  cleaned.  Then  the  uterus  is  to  be  carefully  ex- 
amined, and,  if  possible,  the  rent  closed  with  sutu'res,  as  has  been  directed  for 
the  Csesarean  section.  Many  women  have  made  good  recoveries  when  the  rent 
has  been  left  open,  but  it  is  certainly  better  surgery  to  close  it  up  carefully. 
If  the  rent  is  posterior,  drainage  through  the  Douglas  cul-de-sac  and  vagina 
may  answer  as  a  substitute,  but  the  safety  of  the  woman  in  a  future  labor 
requires  that  a  firm  cicatrix  should  be  secured,  as  instances  are  on  record 
where  rupture  has  recurred  as  many  as  three  times,  after  the  healing  of  the 
first,  when  no  stitching  has  been  employed.  I  do  not  now  recall  any  cases 
where  rupture  has  followed  a  Csesarean  operation,  in  Avhich  the  uterus  has  been 
sutured,  although  I  remember  several  in  which  the  women  subsequently  bore 
children,  and  one  bore  two,  naturally  and  without  any  accident.  To  save 
the  foetus  would  require  an  immediate  operation,  such  as  few  men  would 
have  the*  boldness  to  perform ;  since  in  the  event  of  the  death  of  the  woman 
by  shock,  the  fatal  result  might  be  attributed  to  the  use  of  the  knife. 

It  should  be  laid  down,  then,  as  a  rule  of  obstetric  practice,  that  in  all  cases 
of  rupture  of  the  uterus  with  escape  of  fluid  into  the  abdominal  cavity,  where 
the  woman  has  reacted  sufiiciently  from  the  shock  of  the  accident  to  warrant 
it,  the  abdomen  should  be  opened  for  the  purposes  of  antiseptic  cleansing  and 
of  suturing  the  uterine  rent ;  and  that  this  should  be  done,  whether  the  foetus 
is  still  in  utero  and  can  be  delivered  per  vias  naturales,  or  has  entirely  or 
partly  passed  into  the  peritoneal  cavity  and  must  of  necessity  be  removed  by 
laparotomy.  In  no  case  should  the  foetus  be  drawn  back  into  the  uterus  and 
through  the  vagina,  and  the  woman  be  then  left  to  nature,  in  the  hope  that 
she  may  possibly  escape  death  because  a  few  have  done  so.  As  the  object  of 
treatment  is  not  merely  to  deliver  the  woman,  but  to  do  all  that  is  possible 
to  save  her  life,  both  the  uterine  and  abdominal  cavities  must  be  evacuated 
and  cleansed  antiseptically,  and  the  rent  closed,  so  that  no  noxious  fluid  may 
escape  through  it  from  the  uterus. 
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Puerperal  Laparo-ctstotomy,  Laparo-ctstectomy,  and  Elytrotomy  • 
IN  Ectopic  Pregnancies. 

Puerperal  Laparo-cystotomy. — The  removal  of  an  extraruterine  fcetus  by 
opening  the  abdomen  and  the  containing  cyst,  is,  in  its  most  simple  form,  a 
very  old  operation,  the  nature  of  the  condition  and  the  propriety  of  the 
measure  being  established  by  the  pointing  of  an  abscess  in  the  abdominal 
wall,  with  the  subsequent  escape  of  foetal  hair,  broken  down  tissues,  and 
perhaps  bones.  To  deliberately  incise  a  sound  abdomen  for  the  removal  of 
a  foetus  after  its  death,  is  a  more  modern  operation,  although  one  case  is  on 
record  which  dates  back  to  the  close  of  the  sixteenth  century,  the  surgeon 
having  been  led  to  operate  because  one  of  two  foetal  cysts  (the  woman  being 
pregnant  with  twins)  had  previously  suppurated,  and  had  opened  spontane- 
ously through  the  abdominal  wall.  After  two  such  operations  there  does 
not  appear  to  have  been  any  until  that  of  Paul  B.  Calvo,  of  France,  in  1714. 
To  operate  for  the  delivery  of  a  living  and  viable  foetus  is  still  more  hazard- 
ous and  uncertain,  and  no  attempt  of  this  kind  appears  to  have  been  made 
until  the  beginning  of  the  present  century. 

The  oldest  known  operation  of  opening  and  evacuating  a  foetal  abscess  of 
the  abdomen,  is  that  credited  to  Christopher  Bain,  of  Castrum  Pomponii, 
and  described  by  John  Schenck,  of  Grafenberg,  in  1609,  the  operation  bear- 
ing the  date  of  March,  1540.  In  this  case  the  abscess  contained  little  of  the 
foetal  remains  except  the  skeleton,  which  was  readily  removed.  Such  opera- 
tions have  been  very  numerous  and  rarely  fatal,  the  parietal  adhesions  saving 
any  exposure  of  the  peritoneal  cavity. 

Laparotomy  in  cases  of  extra-uterine  pregnancy  is  divided  into  two  varie- 
ties, which  are  chiefly  distinctive  in  the  great  disparity  of  their  relative 
mortalit3'.  If  the  foetus  is  living  and  at  a  viable  age,  the ,  operation  is 
denominated  primary ;  if  it  is  dead  and  has  been  so  long  enough  to  affect 
the  placental  circulation  and  its  vascular  supply,  it  is  denominated  secondary. 
If  the  foetus  is  alive,  but  not  yet  viable,  and  if  the  state  of  health  of  its  mother 
appears  to  demand  its  extirpation,  the  case  will  be  primary  in  its  prognostic 
character,  although  not  strictly  belonging  to  this  class  of  operations.  If  the 
foetal  cyst  is  so  connected  that  it  may  be  ligated  and  removed  as  in  ovari- 
otomy, the  operation  becomes  one  of  much  less  risk,  and  may  be  called  a 
cystectomy.  Should  the  foetus  die  prematurely,  its  removal  may  be  a  secondary 
laparo-cystotomy,  or  a  cystectomy,  according  to  the  form  of  extraction,  either 
being  less  hazardous  than  a  true  primary  operation.  While  the  'foetus  is 
living,  if  near  maturity,  the  vascular  connection  between  it  and  its  mother, 
through  the  placenta,  constitutes  the  basis  of  risk  in  its  removal,  the  exfolia- 
tion of  the  placenta  giving  rise  to  either  a  fatal  hemorrhage,  or  to  so  great  a 
sanious  and  purulent  discharge  as  to  bring  the  woman  to  the  verge  of  the 
grave.  After  the  foetus  is  dead,  whether  mature  or  prerakture,  a  change, 
commences  in  the  placental  sinuses,  the  tissue  of  the  placenta,  and  the 
vascular  connections  between  it  and  its  seat,  wherever  that  may  be,  which  in 
time  renders  it  capable  of  exfoliation  after  the  removal  of  the  foetus,  without 
giving  rise  to  hemorrhage,  the  act  of  separation  being  usually  more  rapid 
and  attended  with  less  discharge  than  after  a  non-fatal  primary  operation, 
such  as  that  of  Air.  Jessop,  to  be  hereafter  described.  If  decomposition  of 
the  foetus  should  commence  soon  after  its  death,  the  placental  changes  may 
take  place  rapidly,  and  removal  may  be  safely  accomplished  in  a  few  weeks 
(five  in  one  case);  but  if  the  foetus  remains  sound,  twice  this  time  may  be 
required  to  render  the  operation  safe.  Three  months  after  foetal  death  may 
be  regarded  as  a  good  time  for  the  operation. 
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According  to  the  researches  of  Prof.  Richard  Werth,  of  Kiel,  Germany, 
made  iu  1884,  there  have  been  17-  true  primary  operations  with  15  deaths, 
the  two  non-fatal  ones  having  heen  performed  within  ten  years.  It  is  true 
that  the  late  Dr.  Parry  recorded  in  his  work  on  "  Extra-uterine  Pregnancy" 
■20  "primary"  operations  with  6  recoveries,  but  his  definition  of  "primary" 
■does  not  express  the  meaning  generally  attributed  to  the  term,  and  his  six 
recoveries  do  not  all  belong  to  the  primary  class,  even  according  to  his  own 
understanding  of  it.  As  the  term  is  used  in  this  article,  not  one  of  his  six 
was  primary,  as  is  shown  by  a  careful  examination  of  the  original  reports. 
Two  of  the  cases  were  one  and  the  same,  one  was  evidently  uterine,  and  the 
-other  three  were  unquestionably  secondary.  In  no  instance  has  a  woman 
been  saved  after  a  primary  operation  performed  when  the  foetus  was  at  full 
maturity ;  the  two  successful  operations  took  place  early  in  the  eighth 
month  ;  I  give  the  reports  in  abstract : — 

Case  I 1875.     Operator,  Mr.  Jessop,  of  Leeds,  England.'      This  case  is  well 

known,  and  I  shall  only  refer  to  it  very  briefly.  The  patient  was  a  quartipara  of  26, 
and  pregnant  about  7^  months.  The  diagnosis  of  her  condition  was  evident,  as  the  feet, 
nates,  and  spine  of  the  foslus  could  be  distinctly  felt  under  the  median  line  of  her  thin 
abdominal  wall ;  and  the  dangers  which  threatened  her  life  were  such  that  an  opera- 
tion was  regarded  as  imperative.  She  was  emaciated,  feverish,  and  constipated,  had  a 
dry  tongue,  great  thirst,  and  a  rapid  feeble  pulse,  and  vomited  after  everything  swallowed. 
The  operation  was  performed  on  August  14,  1875.  The  f'cetus  sat  vertically  in  the 
abdomen,  with  its  head  under  the  stomach,  and  there  was  no  trace  of  a  cyst.  The 
placenta  covered  the  pelvis  like  a  lid,  and  extended  upward  posteriorly.  The  child,  a 
female,  was  living,  and  did  well  until  eleven  months  old,  when  it  died  of  croup  and 
pneumonia.    The  cord  was  cut  and  secured  in  the  lower  angle  of  the  abdominal  wound. 

Bloody  discharges  commenced  after  five  days,  and  escaped  at  the  rate  of  from  one  to 
ten  ounces  a  day.  On  the  eighth  day  the  fluid  became  offensive,  being  thick,  like  treacle, 
dark,  and  grumous.  Vomiting  occurred  from  the  tenth  to  the  fifteenth  day.  The  cord 
was  thrown  off  in  twenty-one  days,  and  six  or  eight  ounces  of  fluid  followed  its  removal. 
During  the  fourth  and  iifth  weeks  the  patient  had  attacks  of  agonizing  abdominal  pain, 
two,  three,  and  four  times  in  twenty-four  hours,  which  were  relieved  by  an  outpouring 
of  coffee-colored  putrescent  fluid,  sometimes  to  the  measure  of  half  a  pint,  and  un- 
bearably offensive.  The  placental  slough  came  away  in  a  month,  at  which  time  for 
four  days  there  were  symptoms  of  a  slight  crural  phlebitis  on  the  right  side.  After  the 
placenta  came  away  the  discharge  became  purulent,  and  gradually  diminished  in  quan- 
tity. The  wound  closed  in  seventy-six  days,  and  the  woman  finally  recoyered  her 
health.  She  was  no  doubt  saved  in  her  worst  condition  by  being  fed  by  the  rectum. 
The  case  was  treated  in  hospital. 

Case  II.  1881.  Operator,  Prof.  August  Martin,  of  Berlin,  Germany.'  I  am  in- 
debted to  Prof.  Werth,  of  Kiel,  for  kindly  sending  me  the  reference  to  this  case. 
The  subject  of  the  operation  was  39  years  old,  and  pregnant  for  the  third  time  ;  she  was 
moderately  robust,  and  does  not  appear  to  have  been  in  any  immediate  danger,  as  was 
Mr.  Jessop's  patient.  Prof.  Martin  operated  on  July  9,  1881,  when  she  had  been  preg- 
nant seven  months.  When  the  cyst  was  exposed,  it  was  found  to  be  crgssed  in  front 
by  a  portion  of  adherent  intestine,  which  required  to  be  dissected  off.  The  foetus  was 
a  male,  with  a  large  enoephalocele  of  the  occiput,  and  flat  feet.  It  barely  showed  signs 
of  life,  breathed  feebly,  and  its  long,  thin  cord  pulsated.  The  placental  attachments 
were  such  that  the  operator  was  able  to  cut  off  its  vascular  supply  with  three  ligatures, 
after  which  he  readily  peeled  off  the  placenta  and  removed  it,  making  the  case  one  oi* 
laparo-cystectomy,  and  thus  removing  the  main  source  of  danger.  The  operation  lasted 
one  and  a  quarter  hours,  by  which  time  the  woman  was  in  a  state  of  moderate  collapse, 
but  rallied  and  made  a  good  recovery,  there  being  no  period  of  anxiety  during  her  con- 
valescence.    A  drainage-tube  was  inserted,  but  removed  in  a  week ;  the  discharges 

'  Trans.  Obstet.  Soo.  London,  vol.  xviii.  pp.  261-277.     1876. 

8  Berliner  klinisohe  Woohenschrift,  No.  52,  26  Deo.  188],  S.  776,  777. 
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were  not  offensive  at  any  time.     The  wound  remained  open  for  five  months,  closing  in 
December.     This  case  was  also  operated  upon  in  hospital. 

These  two  operations,  it  will  be  noticed,  were  altogether  different  in  charac- 
ter, and  the  cases  were  very  unlike  in  the  gravity  of  their  convalescent 
periods.  Neither  was  an  average  example  of  their  condition  as  extra-uterine 
pregnancies,  one  because  there  was  no  cyst,  and  the  other  because  it  admitted 
of  exsection  at  seven  months.  What  renders  primary  laparotomy  addition- 
ally dangerous,  is  the  variety  of  location  and  the  intimacy  of  connection  of 
the  placenta,  which  more  than  once  has  been  cut  into  in  opening  the  abdo- 
men. In  1791,  Mr.  William  Turnbull,  of  London,  presented  before  the 
Medical  Society  of  that  city,'  a  series  of  drawings  representing  the  appear- 
ances of  a  case  which  he  had  examined  after  death,  showing  the  difficulties 
that  may  be  encountered  in  attempting  this  operation.  In  his  case,  when  the 
abdomen  was  opened,  the  foetus  was  found  covered-in  by  the  intestines,  the 
only  parts  visible  being  its  two  hands  and  the  top  of  its  head  and  face  up 
under  the  stomach.  The  prognosis  of  an  operation  upon  such  a  case  must 
necessarily  be  very  unfavorable. 

Every  extra-uterine  pregnanc^^  nearing  maturity  must  be  an  object  of 
special  interest,  in  view  of  all  the  risks  to  be  considered,  either  immediate  or 
in  prospect.  If  the  woman  is  evidently  nearing  her  end,  there  can  be  no 
question  about  the  propriety  of  operating  at  once.  If  she  is  simply  in  dan- 
ger of  what  may  occur  when  the  false  labor  usual  at  foetal  maturity  comes 
on,  we  must  consider  whether  the  possibility  of  the  cyst  bursting  is  to  out- 
weigh the  risk  of  a  primary  operation.  If  we  wait  until  the  foetus  is  dead,, 
we  may  lose  the  patient  suddenly,  but  then  it  is  known  that  a  majority 
of  cases  pass  over  this  period  of  danger  in  comparative  safety.  If  the 
woman  does  escape,  she  may  after  a  few  weeks  be  operated  upon  with  a  fair 
prospect  of  entire  recovery.  But  we  are  told  that  this  is  the  age  of  pro- 
gress in  abdominal  surgery,  and  that  with  antiseptics,  drainage,  and  irriga- 
tion, we  ought  to  be  able  to  save  a  primary  case,  and  that  past  statistics 
should  not  weigh  against  our  attempting  to  save  two  lives  rather  than  one. 
This  is  certainly  a  tempting  consideration,  and  no  doubt  trials  will  be  made 
in  the  near  future,  but  we  must  not  be  too  sanguine  in  making  a  prognqsis. 
Take  a  ease  like  this,  for  example:  In  October,  1875,'  three  prominent 
Philadelphia  obstetricians  met  daily  in  consultation  for  sixteen  days  over 
the  case  of  a  lady  who  was  suffering  the  pains  of  false  labor,  in  the  effort  of 
nature  to  discharge  an  extra-uterine  foetus  which  was  alive  during  their  early 
visits.  As  they  could  not  promise  the  husband  that  an  operation  would 
probably  save  the  life  of  his  wife,  they  waited  for  the  time  to  come  when  they 
could  do  this  ;  but  while  doing  so,  and  when  the  lady  appeared  to  be  getting 
better,  she  was  suddenly  seized  with  agonizing  pains  followed  at  once  by  a 
state  of  collapse,  and  died  in  thirty  minutes.  There  was  no  autopsy,  but  after 
similar  symptoms  in  other  cases,  there  has  been  found  either  a  laceration  of 
the  cyst  or  a  large  hemorrhage  into  it.  Other  experiences  similar  to  this 
might  be  given,  but  this  one  is  sufficient  on  which  to  base  the  question : 
should  a  primary  operation  be  attempted  in  such  a  case?  Should  such  a 
case  and  question  be  submitted  to  a  body  like  the  Obstetrical  Society  of  Lon- 
don, widely  opposing  opiniqns  would  be  brought  forth. 

Mr.  Lawson  Tait  recommends  that  we  should  make  an  exploratory  inci- 
sion into  the  abdomen,  and  examine  the  character  and  connections  of  the 
foetal  cyst,  to  determine  whether  the  operation  can  be  completed  without 
too  much  risk.     This  would  require  a  long  incision ;  and  without  the  re- 

1  Memoirs  Med.  Soc.  Lond.,  vol.  iii.  pp.  l'7ti-214.     1792. 
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moval  of  the  fcetus  it  would  be  impossible  in  some  cases  to  determine  the 
feasibility  of  ligating  and  exsecting  the  entire  growth ;  besides,  the  condition 
of  the  patient,  as  was  that  of  one  I  saw  recently,  might  render  such  an  explo- 
ration one  of  great  gravity.  Prof.  August  Martin  proposes  to  transfix  the 
placental  connections  with  needles,  threaded  with  heavy  ligatures,  and,  hav- 
ing tied  the  latter,  to  remove  the  placenta  and  cyst.  We  must,  however, 
consider  that  there  are  three  chief  forms  of  extra-uterine  pregnancy,  viz., 
Fallopian,  ovarian,  and  abdominal,^  and  that  the  most  common,  and  the  most 
diflicult  to  save,  is  the  last.  In  quite  a  number  of  secondary  laparotomies, 
the  possibility  of  ligating  and  exsecting  the  entire  foetal  mass  has  been  proven, 
as  will  be  shown  hereafter. 

Laparo-cystectomy. — Since  the  electro-magnetic  current  has  been  dis- 
covered to  be  so  safe  and  efficient  a  foeticide  in  the  incipiency  of  extra-uterine 
pregnancy,  many  cases  have  been  cured,  and  thus  the  later  question  of  what 
to  do  with  the  foetus  has  been  set  at  rest.  Many  cases,  however,  are  not 
examined  or  recognized  until  the  foetus  is  too  much  grown  to  make  this 
plan  of  treatment  advisable,  as  when  dead  at  four  months  or  more,  it 
becomes  liable  to  decomposition,  and  may  thus  be  a  centre  of  danger. 
Laparo-cystectomy  may  here  present  itself  as  somewhat  less  dangerous  than 
an  operation  nearer  the  time  of  maturity  of  the  foetus.  If  the  whole  mass 
can  be  ligated  and  exsected,  the  operation  becomes  not  only  one  of  far  less 
risk,  but  the  recovery  of  the  patient  will  be  much  more  rapid. 

Puerperal  elytrotomy,  impropei'ly  named  the  "  vaginal  Csesarean  section," 
as  neither  abdomen  nor  uterus  is  incised,  has  been  several  times  performed 
with  success,  even  at  the  full  maturity  of  the  foetus,  the  children  bemg 
delivered  alive  by  the  forceps.  What  is  denominated  the  intra-ligamentary 
or  extra-peritoneal  variety  of  pregnane}^  is  the  best  adapted  to  an  operation 
through  the  vagina.  In  this  peculiar  form,  the  fcetus  is  inclosed  within  the 
two  layers  of  the  broad  ligament,  the  ovum,  originally  in  the  Fallopian  tube, 
having  passed  through  its  lower  wall  and  become  developed  beneath  it,  and 
extending  upward  from  the  postero-lateral  part  of  the  pelvis  into  the 
abdominal  cavity,  the  original  Fallopian  cyst  being  still  a  part  of  the  foetal, 
inclosure  and  connected  with  the  placenta.  When  such  a  sac  is  opened  by 
elytrotomy,  and  the  foetus  removed,  the  placenta  may  be  peeled  off  with 
little  hemorrhage,  but  as  the  contrary  may  take  place,  it  is  much  more 
prudent  not  to  try  the  experiment.  In  1816,  Dr.  John  King,^  of  Edisto 
Island,  South  Carolina,  saved  both  mother  and  child  by  this  operation,  and 
removed  the  placenta,  but  no  mention  is  made  of  hemorrhage.  In  1881,  Dr. 
J.  H.  Mathieson,^  of  St.  Mary's,  Ontario,  had  a  like  success,  the  living  foetus 
weighing  eight  pounds  seven  and  a  half  ounces.  He  also  removed  the 
placenta,  which  was  readily  separated  from  the  posterior  left  side  of  the 
cavity,  and  presented  the  peculiar  form  of  three  lobes.  There  was  not  much 
hemorrhage,  and  what  there  was  ceased  under  the  introduction  of  a  sponge 
soaked  in  a  solution  of  perchloride  ot  iron. 

In  another  form  of  post-uterine  gestation  an  operation  is  much  more  danger- 
ous. The  late  Dr.  Albert  H.  Smith,  of  Philadelphia,^  in  1878,  opened  a  foetal 
cyst  through  the  Douglas'  cul-de-sac  by  means  of  Paquelin's  thermo-cautery 
knife,  and  in  doing  so  cut  through  the  placenta  and  brought  on  a  profuse 
hemorrhage.     When  this  was  checked  by  a  partial  removal  of  the  placenta, 

•  These  are  shown  by  their  early  history  to  have  heen  primarily  Fallopian  in  a  largg  propor- 
tion of  oases. 
2  New  York  Med.  Eepos.,  p.  388.    1817.  ^  Lancet,  May  24,  1884,  p.  940. 

'  Am.  Jour.  Obstetrics,  vol.  xi.  p.  825.     1878. 
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he  was  obliged  to  pass  his  hand  into  the  abdominal  cavity  in  search  of  the 
foetus,  which  was  in  the  region  of  the  transverse  colon  on  the  left  side.  There 
was  no  true  cyst,  but  the  foetus  had  been  inclosed  by  an  agglutination  of  the 
uterus  and  neighboring  organs  around  it,  and  had  escaped  hy  the  adhesions 
having  given  way.  The  woman  died  of  exhaustion  and  commencing  peri- 
tonitis in  eighty-six  hours.  Prof.  D.  Hayes  Agnew,  of  Philadelphia,  operated 
in  a  somewhat  similar  case,  at  least  in' the  fact  that  there  was  no  closed  envelop- 
ing cyst.  "When  the  patient  was  doing  well  and  in  a  fair  way  to  recover, 
eight  days  after  the  operation,  an  accoucheur  injected  into  the  cyst,  to  cleanse 
it,  a  weak  solution  of  permanganate  of  potassium,  which  brought  on  at  once 
a  violent  pain,  set  up  peritonitis,  and  caused  the  patient's  death  in  twenty-four 
hours.  The  foetus  in  this  case  was  dead,  and  was  computed  to  weigh  ten 
pounds  ;  the  placenta  was  removed  without  hemorrhage. 

Prof.  T.  Gaillard.  Thomas,  of  'New  York,  in  1875,'  operated  on  a  lady 
believed  to  have  been  pregnant  three  and  a  half  months,  and  opened  the  cyst 
with  an  incandescent  galvano-cautery  platinum  knife,  removing  a  foetus  six 
and  a  half  inches  long.  In  attempting  to  remove  the  placenta  he  excited  so 
severe  a  hemorrhage  that  he  was  forced  to  desist,  tear  away  the  separated 
half,  and  inject  a  solution  of  the  subsulphate  of  iron.  Symptoms  of  septiese- 
mia  appeared  on  the  fourth  day,  and  were  subdued  in  a  week  by  frequent  in- 
jections of  carbolized  water.  On  the  seventh  day  there  was  some  hemorrhage. 
On  the  fifteenth  day  the  remnant  of  the  placenta  came  away.  On  the  six- 
teenth day  an  embolus  and  small  abscess  appeared  in  one  arm,  and  phleg- 
masia dolens  threatened.  In  six  weeks  the  opening  of  the  cyst  closed  up,  and 
in  ten  the  patient  was  fully  restored. 

These  few  cases  show  the  difficulties  and  risks  of  this  form  of  operation. 
The  vagina  should  be  opened  by  a  galvano-cautery  applied  through  a  large 
hard-rubber  speculum,  the  parts  to  be  incised  being  brought  down  by  tenacula ; 
and  the  placenta  should  not  be  removed  unless  softened  by  partial  decompo- 
sition, for  fear  of  bringing  on  hemorrhage. 

Secondaet  LAPARO-oySTOTOMT  has  been  performed  a  large  number  of  times 
during  the  last  decade,  and  with  very  encouraging  results.  The  general  rules 
for  the  operation  are  to  open  the  abdomen  as  for  ovariotomy ;  to  open  and 
evacuate  the  cyst;  to  cleanse  the  same  with  carbolized  sponges  and  stitch  it  to 
the  uterine  opening,  sewing  both  together  and  leaving  the  placenta  in  situ,  with 
the  cord  hanging  out  at  the  lower  angle  of  the  abdominal  wound ;  and,  finally, 
to  insert  an  abdominal  drainage-tube  and  dress  the  wound  antiseptically.  What 
to  do  with  the  placenta  has  been  long  a  trouble  to  operators.  To  let  it  alone  is 
the  general  rule ;  but  this  direction  does  not  satisfy  the  progressive  surgeon. 
Can  we  not  get  rid  of  this  great  fleshy  mass  which  is  to  decompose,  exfoliate, 
and  possibly  poison  the  patient  ?  Yes,  in  a  few  cases,  but  much  must  depend 
upon  the  seat  of  the  placenta,  and  upon  the  possibility  of  ligating  its  vascular 
connections ;  otherwise  its  removal  will  prove  fatal  by  hemorrhage,  as  it 
generally  did  until  operators  learned  through  Dr.  James  Mease  and  Mr.  Wil- 
liam Turnbull  to  let  it  alone.  The  records  of  a  few  cases  will  show  that  in 
some  instances  the  whole  foetal  cyst  may  be  removed  in  the  operation,  or  the 
placenta  be  entirely  or  partially  taken  away: — 

Case  I Feb.  7,  1880.    Prof.  Egidio  Welponer,  of  Trieste,  reports  a  case'  in  which  a 

full-grown  foetus  was  removed  after  it  had  been  carried  two  years  and  three  months. 
The  cyst  had  formed  adhesions  with  all  its  surroundings,  which  were  carefully  dissected 
free,  showing  a  pedicle  on  the  right  side,  which  was  ligated,  cut,  and  dropped  in.     The 

1  New  York  Med.  Journ.,  pp.  561-569.     1875. 
»  Arohiv  fur  Gynakol.,  Bd.  xix.     1882. 
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right  Fallopian  tube  was  found  to  communicate  witli  the  cyst-cavity,  the  walls  of  the 
tube  merging  into  those  of  the  sac.     The  woman  made  a  good  recoveiy. 

Case  II Oct.  14,  1880.  Prof.  Litzmann,  of  Kiel,  Germany,'  had  a  similar  ex- 
perience. The  patient,  a  primipara  of  35,  carried  the  foetus  nine  months  over  time, 
until  the  amniotic  fluid  had  nearly  all  been  absorbed.  The  sac  was  here  and  there 
adherent  to  the  omentum  and  abdominal  parietes  ;  these  attachments  being  separated, 
and  some  of  them  tied,  the  sac  was  found  to  spring  by  a  broad  pedicle  from  the  right 
broad  ligament ;  this  was  ligated  and  the  cyst  cut  away,  after  which  the  stump  was 
dropped  in.  The  woman  made  a  good  recovery,  and  was  discharged  in  eighty  days ; 
the  pregnancy,  after  examination  of  the  exsected  parts,  was  regarded  as  tubal. 

These  cases  were  properly  secondary  laparo-cystectomies,  and  go  to  prove  that,  by 
oareful  isolation,  it  is  possible  to  treat  a  foetal  cyst  like  a  solid  ovarian  tumor,  in  per- 
haps more  instances  than  is  generally  credited. 

Case  III June  6,  1884.     Prof.  T.  G.  Thomas,  in  an  operation  of  this  kind,  finding 

the  placenta  of  enormous  size,  determined  to  reduce  its  bulk.''  It  was  attached  to  the 
transverse  and  descending  colon.  After  removing  a  large  male  foetus  he  tied  the  pla- 
centa, and  then  cut  away  as  much  as  was  considered  safe,  after  which'  he  puckered 
together  what  was  left,  like  a  bag,  and  sewed  it  into  the  abdominal  wound.  The  woman 
had  an  attack  of  acute  septicaemia,  but  recovered  in  six  weeks. 

Case    IV Feb.  28,   1882.      Mr.  J.  Knowsley  Thornton^  removed  a  foetal  cyst 

entire,  which  had  been  thought'  to  be  a  fibroid  ;  it  contained  a  small  dead  foetus,  and  a 
large  hypertrophied  placenta.  The  uterine  attachment  was  ligated  and  the  pedicle 
dropped  in ;  the  cyst  was  believed  to  be  a  tubal  one.     The  woman  recovered. 

These  short  abstracts  of  cases  show,  in  few  words,  the  great  uncertainty  of 
all  operations  upon  extra-uterine  cysts.  ,  As  the  placenta  may  be  implanted 
anywhere,  the  foetus  encysted  or  not,  and  the  whole  mass  impossible  or  on  the 
other  hand  quite  possible  to  isolate,  we  cannot  tell  until  after  exploration  what 
may  be  the  probabilities  in  any  given  case,  and  each  one  must  be  a  law  unto 
itself.  That  the  secondary  operation  can  be  managed  with  comparative  safety, 
is  shown  by  the  fact  that  Dr.  Thomas  saved  all  of  his  four  cases,  and  that  Mr. 
Lawson  Tait  lost  but  one  out  of  seven.  Other  operators  have  likewise  been 
■quite  successful,  as  for  -example  Prof.  August  Martin,  of  Berlin,  already 
mentioned. 

'  Archly  fiir  Gynakol.,  Bd.  xviii.     1882. 

2  Am.  Journ.  of  Obstetrics,  Oct.  1884,  p.  1063. 

'Trans.  Obstet.Soc.  London,  March,  1882. 
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Ovarian  Tumors. 

For  clinical  and  all  practical  purposes  ovarian  tumors  may  be  conveniently- 
divided  into  two  groups :  cystic  and  solid  tumors.  The  former  of  these — by 
far  the  more  important — comprises  ovarian  cysts,  dermoid  cysts,  cysto-fibro- 
mata,  cysto-sarcomata,  and  cysto-carcinomata.  The  latter  includes  true 
•fibromata,  sarcomata,  papillomata,  and  carcinomata  of  the  ovary.  In  the 
following  pages  these  will  be  considered  in  turn,  and  their  pathological  and 
clinical  characters  will  be  briefly  laid  before  the  reader. 


I.  Ovarian  Cysts  and  Cystomata.^ 

Origin. — In  no  branch  of  surgery  has  the  last  decade  been  more  fruitful 
than  in  practical  suggestions  for  the  improvement  of  ovariotomy  ;  in  few  or 
none  has  our  knowledge  of  the  origin  of  disease  made  less  progress  than  in 
regard  to  the  causation  and  mode  of  production  of  ovarian  cysts.  Schroeder, 
writing  in  1873,  says :  "  Very  little  is  as  yet  definitely  known  concerning  the 
origin  of  ovarian  cysts ;  we  will  only  say  ....  that,  while  it  is  possible 
to  comprehend  the  etiology  of  dropsy  of  the  G-raafian  follicle,  we  yet  know 
nothing  definitely  with  regard  to  the  origin  of  a  true  cystoma."  Thomas,  in 
1880,  says  that  "  pathologists  are  still  at  variance  with  reference  to  the  ori- 
gin of  ovarian  cysts,"  and  assumes  that  they  may  be  generated  either  from 
the  Graafian  follicle,  as  taught  by  E.okitansky,  Wilson  Fox,  and  Eindfleisch, 
■or  from  the  ovarian  stroma  alone,  as  held  by  Waldeyer,  Wedl,  and  Liicke. 
Emmet,  in  1884,  while  committing  himself  to  no  explicit  theory  of  their 
formation,  quotes  with  approval  Waldeyer's  description  of  follicular  and  com- 
pound cysts.  Finally,  Noeggerath,^  in  1880,  was  led  by  his  histological 
■examinations  to  conclude  that  proliferating  ovarian  cysts  were  "  to  a  large 
extent  the  result  of  a  degeneration  of  ovarian  bloodvessels." 

Causes.— We  know  as  little  of  the  \causation  as  of  the  origin  of  ovarian 
<!ysts ;  and  it  can  only  be  affirmed  with  certainty  that  middle  age,  that  is,  the 
period  of  menstrual  life  of  a  woman,  is  a  predisposing  cause,  while  all  kinds 
of  prolonged  ovarian  irritation  act  as  exciting  causes  of  this  disease. 

1  Thomas  (Diseases  of  Women,  p.  673,  note.    1880)  defines  a  cyst  as  "  a  collection  of  fluid  eu- 
Teloped  within  a  pre-existing  sac  ;"    a  cystoma  as  "  one  which  creates  its  own  sac." 
*  American  Journal  of  Obstetrics,  January,  1880. 
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Morbid  Anatomy. — The  simplest  and  most  elementary  form  of  ovarian 
cyst  is  dropsy  of  the  Graafian  follicle,  hydrops  folliculi.  This  is  usually  small 
in  size,  and  found  only  in  autopsies ;  its  size  varies  from  that  of  a  pea  or  a 
cherry  to  that  of  the  foetal  head,  and  in  very  rare  cases  its  growth  distends, 
the  abdominal  cavity.  These  cysts  are  often  congenital,  and  have  been  found 
at  all  ages  after  birth.  At  first  their  structure  is  analogous  to  that  of  the 
Graafian  follicle^ — an  external  fibrous  coat  derived  from  the  ovarain  stroma, 
and  a  thinner  internal  coat  lined  with  epithelium,  which  corresponds  to  the 
tunica  propria  of  the  Graafian  follicle.  This  wall  varies  greatly  in  thickness- 
in  diflferent  parts  of  the  cyst;  at  some  points  extremely  thin,  at  others  dense 
and  opaque.  The  contents  of  these  cysts  are  usually  a  clear,  limpid  serum,, 
with  an  ovum  sometimes  floating  or  attached  at  some  point  of  the  epithelial 
lining,  which  is  smooth  and  without  ■  projecting  septa.  This  condition  wa& 
described  thirty  years  ago  by  Rokitansky,  and  more  lately  by  Ritchie  in 
specimens  removed  by  Spencer  "Wells,  by  Webb,  and  by  others. 

Schroeder  regards  these  formations  as  so-called  "retention-cysts,"  -and 
ascribes  their  origin  "  to  the  causes  which  hinder  the  rupture  of  the  follicle" 
and  the  escape  of  the  ovum.  Hypersemia,  congestion,  or  inflammation  of 
the  follicular  coats,  is  the  usual  agency  in  this  case,  and  its  influence  may  be 
traced  in  the  induration  and  thickening  of  the  cyst-walls.  But  in  congenital 
cases,  and  in  infancy,  the  disease  must  be  due  to  a  hyper-secretion  of  the 
fluid  of  the  follicle,  for  no  liquor  folliculi  has  been  found  within  the  Graafian 
vesicle  at  this  time  of  life.  In  many  cases,  Schroeder  thinks  that  the  follicle 
may  be  obliterated  as  the  result  of  previous  inflammatory  processes,  while  the 
secretion  remains,  and  thus  leads  to  the  formation  of  a  cyst.  Though  usually 
diflGlcult  of  demonstration,  from  the  delicate  nature  of  the  tissues  involved,, 
he  instances  one  case  in  which  Chrobak  found  a  retention-cyst  of  the  follicle 
after  a  pre-existing  peritonitis. 

Ordinary  ovarian  cysts  and  cystomata  are,  however,  much  more  complex  in 
their  histology  and  in  their  mode  of  origin.  In  an  able  and  elaborate  memoir, 
contributed  to  the  Royal  Medical  and  Chirurgical  Society  of  London,  in  1864, 
Dr.  Wilson  Fox  endeavored  to  show  that  these  growths  might  originate  in  the 
Graafian  follicle.  But  this  view  has  of  late  years  been  systematically  opposed, 
and  most  pathologists  now  follow  the  lead  of  Waldeyer,'  who  regards  all  these 
growths  as  epithelial  tumors,  and  traces  their  origin  to  the  glandular  paren- 
chyma of  the  ovary.  This  is  formed  by  the  in-growth  into  the  connective- 
tissue  stroma  of  the  epithelium  which  lines  the  mucous  membrane  covering 
the  ovary,  thus  constituting  the  glandular  follicles.  These  latter  are  really 
the  preliminary  structure  from  which  are  developed  both  Graafian  follicles 
and  all  cystoid  growths  of  the  ovary.  This  change  may  occur  at  any  period 
of  life,  many  cases  being  recorded  in  infancy,  and  a  few,  as  by  Slavjansky'' 
and  Koster,'  in  women  over  thirty  years  of  age. 

The  formation  of  the  cystoma  from  the  glandular  follicles  is  as  follows  r 
the  epithelial  cells  "  lying  nearest  the  centre  become  softened,  liquefy,  and 
form  the  contents  of  the  cysts,  while  from  the  walls  of  the  small  cyst,  formed 
in  this  way,  arise  other  glandular  pouches.  According  to  this  simple  plan  are 
developed  all  the  complicated  forms  of  the  cystic  tumor  of  the  ovary.  The 
original  cyst  consists  of  a  membrane — which  is  really  nothing  more  than  the 
condensed  ovarian  stroma — of  epithelium  lining  the  interior  of  the  cysta- 
(originally  the  epithelium  of  the  glandular  pouches),  and  of  fluid  contents 
which  are  partly  a  simple  transudation  from  the  blood,  and  partly  metamor- 
phosed epithelial  protoplasm"  (Schroeder).* 

'  Arohiv  f.  Gyn.,  Band  i.,  Heft  2,  S.  252,  »  Annales  de  Gynecol.,  F6v.  1874,  p.  126. 

3  Vii'chow  u.  Hirsoh's  Jahresbericht,  Bd.  1.,  S.  52.     1872. 

*  See,  also,  Doran's  "  Clinifial  and  Pathological  Observations  on  Tumors  of  the  Ovary"  (Lon- 
don, 1884),  where  a  vast  amount  of  exact  information  on  this  subject  will  be  found. 
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Fusion  of  many  of  these  minor  cysts  into  one,  and  progressive  develop- 
ment of  the  cyst-wall,  are  the  chief  factors  that  produce  important  changes 
in  simple  cysts.  Eusion  of  two  or  more  cysts  into  one  is  due  to  the  gradu- 
ally increasing  pressure  on  their  intervening  walls,  which  is  a  natural  conse- 
quence of  their  growth.  This  finally  causes  perforation ;  and,  the  pressure 
continuing,  the  opening  constantly  increases,  until  at  last  the  smaller  cyst 
forms  simply  a  nodule  in  the  wall  of  the  larger,  the  former  partition-wall 
contracting  into  flat  septa  which  project  into  the  cavity.  ThuS  many  cysts 
may  merge  into  one  "  unilocular"  cyst  of  large  size,  which,  according  to 
Waldeyer,  is  always  thus  formed — the  original  type  being  multiloeular,  and 
the  final  resultant  unilocular. 

As  development  progresses,  numerous  changes  in  the  cyst-walls  also  occur, 
and  impress  varying  characteristics  upon  the  cystoma.  These  depend  usually 
upon  the  comparative  development  of  the  epithelium  and  of  the  connective- 
tissue  elements.  In  the  former  case,  new  glandular  follicles  or  blind  pouches 
are  developed  upon  the  interior  of  the  cyst-wall ;  these  rapidly  undergo  cystic 
degeneration  by  dilatation,  and  from  their  surface  other  follicles  sprout  which 
likewise  become  cystic.  Thus  an  exterior  new  formation  is  developed  in  the 
cyst-wall,  proliferating  in  all  directions,  merging  into  the  interior  parent 
cyst  with  which  the  breakipg-down  walls  of  the  new  growths  here  and  there 
communicate,  and  finally  producing  the  minute,  honeycomb  formation  so 
often  met  with  in  ovariotomy.  This  is  the  so-called  glandular  proliferating 
cyst,  or  cystoma  proliferum  glandulare,  of  Waldeyer. 

In  the  cystoma  proliferum  joapillare,  the  opposite  condition,  hypertrophy  of 
connective-tissue  elements,  predominates.  Here  mucous  villi,  or  vascular 
sprouts  of  the  connective  tissue  of  the  inner  layer  of  the  cyst-wall,  push  for- 
ward the  epithelium  into  the  cyst-cavity,  forming  papillae — sometimes  minute, 
slender  filaments,  sometimes  thick  masses  which  ramify  in  every  direction — 
and  filling  the  entire  cyst-cavity.  More  rarely  they  perforate  the  main  cyst- 
wall  from  the  excessive  pressure  exerted  from  within,  and  sprout  into  the 
abdominal  cavity.  Growths  of  this  class  seldom  form  adhesions  to  neigh- 
boring parts,  which  "Waldeyer  and  Emmet  attribute  to  the  peculiar  nature 
of  their  epithelium,  made  up  of  cylindrical  cells ;  this  possesses  many  of  the 
qualities  of  mucous  membrane,_as  long  as  the  tumor  remains  intact.  Friction 
against  the  abdominal  walls  gradually  destroys  the  epithelium,  however, 
and  then  adhesions  may  occur  as  in  ordinary  tumors. 

These  two  vai'ieties  of  cystoma  may  also  combine,  and  thus  lead  to  the 
development  of  the  most  various  forms.  In  the  main,  however,  two  layers 
compose  the  walls  of  all  principal  cysts,  and,  occasionally,  of  the  larger  second- 
ary cysts,  viz.,  a  highly  vascular  internal  stratum,  composed  of  proliferating 
cells  and  lined  with  epithelium,  and  a  much  thicker  layer  of  somewhat  dense 
connective  tissue.  Eichwald  dissents  from  Waldeyer's  opinion  that  the  epi- 
thelium is  always  cylindrical,  having  demonstrated  pavement  epithelium  in  a 
few  cases,  while  in  others  ciliated  epithelium  is  said  to  have  been  discovered. 

The  contents  of  ovarian  cysts  vary  in  every  degree  between  a  gelatinous 
fluid,  dense  as  the  thickest  jelly,  and  a  thin,  limpid,  but  viscid  liquid.  This 
is  serous,  highly  albuminous,  and  varies  in  color  from  a  pale  yellow  to  a  dirty 
yellowish-green,  or  brownish-red;  not  infrequently  it  is  bloody  or  sero-puru- 
lent.  In  parovarian  cysts  alone  are  the  contents  quite  clear,  watery,  and  very 
slightly  albuminous.  The  thick  gelatinous  fluid  is  thought  by  Schroeder  to 
be  "composed  of  glandular  cells  which  have  undergone  a  colloid  degeneration, 
and  have  been  afterwards  separated  and  dissolved  in  the  serous  exudation." 

Eichwald,'  who  has  made  most  elaborate  studies  of  the  histology  of  cyst 

1  Colloidentartung  der  Eierstocke,  Wurzb.  med.  Zeitschrift,  1864,  S.  270,  u.  folg. 
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contents,  divides  the  fluid  contents  into  two  distinct  groups,  mucous  and 
albuminous.  The  elements  of  the  first  will  be  found  predominant  in  young 
cysts  with  thin  fluid,  those  of  the  second  in  the  contents  of  old  colloid  cysts. 

(1)  The  first  class  consists  mainly  of  mucous  elements,  variously  altered, 
formed  during  a  process  of  colloid  degeneration,  which,  in  reality,  is  a 
mucous  metamorphosis,  and  in  the  course  of  which  are  developed — 

Mucins,  insoluble  (but  hydrated)  in  water. 

Muco-peptone,  easily  soluble  in  water.^ 

Colloid  substance,  made  turbid  by  acetic  acid. 

Matter  of  colloid  corpuscles,  precipitated  by  acetic  acid,  soluble  in  dilute  alcohol. 

(2)  The  albuminous  group  contains  albumen  in  the  two  forms  of  free  albu- 
men, and  albuminate  of  sodium;  the  latter  coagulable  only  by  acids.  In  col- 
loid tumors,  albumen  undergoes  a  gradual  alteration  into,  first,  paralbumen, 
coagulable  by  acids,  but  not  by  heat ;  then  into  metalburaen,  not  coagulable 
by  acids ;  and  finally  into  albumino-peptone.  This  is  analogous  to  the  pro- 
cess of  digestion. 

The  elements  of  this  group  are  therefore — 

Albumen. 

Paralbumen, )   ,        .^.       ,    ,   ,       c  i, 

1J,      ,,  y  transitional  states  or  pure  albumen. 

Albumino-peptone. 

All  of  these  contain  traces  of  sulphur,  and  are  precipitated  from  free 
solutions  by  neutral  metallic  salts. 

A  clear  and  concise  digest  of  Eichwald's  views  is  given  by  Thomas.* 
The  microscopy  of  ovarian  cyst  contents  was  carefully  studied  ten  years 
ago  by  Koeberle^  and  Thornton  f  and  has  been  more  exhaustively  investigated 
of  late  by  Drysdale^  and  Garrigues."  Drysdale  still  maintains  the  value 
and  diagnostic  importance  of  the  "  granular  ovarian  cell,"  long  associated 
with  his  name ;  while  Garrigues  thinks  that  the  "  most  important  elements 
in  regard  to  diagnosis  are  columnar  epithelial  cells  seen  in  side  view,"  and 
adds  that  "  Bennett's  corpuscles,  Drysdale's  corpuscles,  nuclei  with  dark 
granules,  and  cholesterin,  have  no  diagnostic  value."  The  issue  of  this 
controversy  is  still  undecided  ;  and  for  the  earlier  and  more  elaborate  history 
of  the  subject  the  reader  is  referred  to  the  standard  works  of  Wells,  Atlee, 
and  Peaslee. 

Course  and  ISTatural  History. — The  tendency  of  ovarian  cystomata,  if 
unchecked,  is  to  grow  more  or  less  rapidly  until  the  whole  abdominal 
cavity  is  filled,  after  which  they  "  distend  its  walls,  encroach  upon  the 
thoracic  cavity,  press  up  the  abdominal  and  thoracic  viscera,  and  finally 
cause  death  by  interfering  with  the  nutrition  of  the  body  and  the  functions 
of  the  vital  organs"  (Williams).*  This,  broadly  stated,  is  the  rule ;  but  so 
various  are  the  changes  which  affect  the  development  of  ovarian  cysts,  that, 
in  practice,  the  rule  is  less  important  than  the  exceptions.  Interruption  to 
the  growth  of  the  cyst  may  occur  from  several  causes ;  spontaneous  absorp- 
tion, with  rupture  of  the  cyst-walls,  is  known  to  have  occurred  in  a  limited 
number  of  cases.  Years  ago.  Dr.  Tilt,  of  London,  collected  and  published 
between  70  and  80  of  these  cases,  of  which  the  majority  were  either  cured 
or  improved.  When  the  rupture  occurs  into  the  peritoneal  cavity,  this, 
however,  can  only  be  true  of  parovarian  cysts,  or  of  ovarian  cystomata  with 

'  Op.  cit.,  p.  686.  2  Arohiv  fur  Gyn.  1875. 

'  Med.  Times  and  Gazette,  1876.  ■•  Trans.  Am.  Gyn.  Society,  1877  and  1882. 

s  Am.  Journal  of  Obst.  1882.  "  Reynolds's  System  of  Medicine,  vol.  v. 
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unusually  bland  fluid;  otherwise  nothing  is  more  usual  in  the  history  of 
ovarian  disease  than  for  peritonitis  and  death  to  result  from  such  an  acci- 
dent. Should  the  fluid  be  thick  and  irritating,  as  that  contained  in  polycysts 
usually  is,  fatal  peritonitis  is  an  almost  certain  result.  More  often,  in  case 
of  rupture,  the  contents  are  discharged  into  neighboring  organs.  Here  pre- 
liminary adhesions  form  between  the  cyst-wall  and  the  organ  adjoining,  and 
ulcei-ative  perforation  occurs  from  pressure  at  the  point  of  union.  Thus,  in 
recorded  cases,  the  cyst-contents  have  escaped  into  the  intestines,  the  bladder, 
the  Fallopian  tubes,  and  the  vagina,  below,  and  upwards  into  the  stomach,  the 
pleural  cavity,  and  the  lungs. 

Occasionally,  extensive  hemorrhages  occur  within  the  cyst-cavity,  an 
accident  most  commonly  seen  in  papillary  cystoma,  from  the  great  vascu- 
larity of  the  papillae.  Traumatic  causes  and  twisting  of  the  pedicle  also 
lead  to  this  unfortunate  complication.  If  the  latter  occurs  slowly  and 
gradually,  partial  or  complete  atrophy  of  the  cyst  may  result,  or  the  pedicle 
may  give  way,  and  the  tumor  become  free  in  the  abdominal  cavity,  or  form 
attachments  to  other  organs  and  continue  to  grow;  if  rapidly,  the  veins  of 
the  pedicle  are  chiefly  aflected,  the  return  of  blood  from  the  tumor  is  inter- 
rupted, and  the  intracystic  hemorrhage  is  greater  or  less  in  accordance  with 
the  size  of  vessels  that  give  way  under  the  pressure. 

Often  the  cyst  undergoes  inflammation,  either  from  causes  aflfeeting  its 
nutrition,  or  from  accidents  or  injuries  from  without.  This  may  produce 
ulcerative  perforation  of  the  cyst-wall  with  consequent  escape  of  its 
contents,  or  a  puriform  condition  of  the  cyst-fluid.  In  the  fii'st  ease,  septic 
peritonitis  at  once  results.  In  the  second,  gradual  septicaemia,  which  is 
frequently  fatal  unless  ovariotomy  is  promptly  performed. 

Where  none  of  these  changes  occur  in  the  cyst,  death  sometimes  results 
from  simple  asphyxia,  due  to  prolonged  pressure  of  the  ascending  mass  upon 
the  thoracic  viscera. 

Symptoms. — The  symptoms  of  ovarian  cysts  are  both  rational  and  physical. 
The  important  rational  signs  difter  with  the  position  and  gradual  develop- 
ment of  the  tumor,  whether  pelvic  or  abdominal,  and  vary  greatly  in  dif- 
ferent individuals. 

Usually,  when  the  cyst  is  small,  its  presence  is  unnoticed,  but  often  there 
is  a  sense  of  weight  and  bearing  down  in  the  lower  abdomen,  vesical  tenes- 
mus, and  pain  in  micturition,  some  interference  with  the  functions  of  the 
rectum  (although  this  is  rare),  and  frequently  dysmenorrhcea.  Menori'hagia 
or  metrorrhagia  is  usual.  If  the  cyst  be  adherent  to  the  pelvic  walls,  or 
inflamed,  all  these  symptoms  are  aggravated,  with  the  addition  of  much 
pelvic  pain,  often  reflected  to  neighboring  parts  of  the  body,  as  usual  in 
ovarian  neuralgias.  As  fluid  accumulates  within  the  cyst,  its  adhesions 
become  more  distended  and  tender,  defecation  is  painful,  locomotion  and 
every  movement  of  the  body  is  attended  with  discomfort,  and  dysmenorrhcea 
becomes  a  prominent  source  of  complaint.  In  these  cases  the  patient  rapidly 
becomes  an  invalid,  and  I  have  on  two  occasions  been  compelled  to  remove 
inflammatory  cysts  no  larger  than  an  orange,  on  account  of  the  constant  and 
intense  discomfort  which  they  caused. 

As  the  cyst,  when  unimpeded  by  these  conditions,  rises  into  the  abdominal 
cavity,  the  symptoms  which  it  causes  are  quite  diftereut.  In  the  majority  of 
cases,  the  patient  now  for  the  first  time  becomes  aware  of  its  presence,  either 
as  "a  lump  in  the  side,"  or  by  the  commencing  abdominal  enlargement. 
Hence,  at  this  stage,  the  surgeon  is  first  consulted  in  all  those  instances  in 
which  the  early  development  has  been  free  from  pelvic  discomfort. 

The  prominent  symptoms  are  now  due  to  pressure  of  the  enlarging  mass 
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upon  the  neighboring  abdominal  organs.  Constipation  results  from  pressure 
on  the  lower  intestines ;  renal  disturbance,  and  often  albuminuria,  from  direct 
compression  of  the  renal  bloodvessels;  crural  neuralgia,  or  vague  neuralgic 
pains  in  the  lower  extremities,  from  pressure  on  the  pelvic  nerves. 

At  this  period  of  development,  the  cyst  usually  fills  the  right  or  left  iliac 
region,  and  is  easily  perceptible  when  the  patient  lies  recumbent,  and  the 
abdominal  walls  are  relaxed.  Its  position  is  rarely  central,  although  cases 
are  sometimes  met  with  where  the  mass  ascends  from  the  first  in  the  median 
line,  pushing  the  uterus  forward  upon  the  pubis  or  back  into  the  hollow  of 
the  sacrum. 

Gradually,  however,  unless  early  adhesions  exist,  the  development  of  the 
cyst  becomes  more  central,  until  it  fills  the  whole  lower  abdomen  as  high  as 
the  umbilicus.  It  is  at  this  stage  that  ovarian  cysts  have  often  been  mistaken 
for  pregnancy ;  especially  if  the  cyst-wall  be  thick  and  tense,  and  in  the  limited 
class  of  cases  where  many  of  the  sympathetic  disturbances  of  pregnancy  coex- 
ist— blueness  of  the  vagina,  morning  sickness,  and  mammary  enlargement, 
with  perhaps  the  presence  of  some  milk  in  the  breasts.  Two  distinctive  signs 
of  exclusion  can,  however,  always  be  obtained  by  the  careful  diagnostician : 
although  the  uterus  be  enlarged,  the  cervix  is  never  typically  soft,' and  no 
sensation  approaching  that  of  true  ballottement  can  be  obtained.  No  caution 
can,  however,  be  too  great  in  pronouncing  a  final  opinion  in  such  circum- 
stances, and  the  want  of  it  has  led  to  manj'  deplorable  results. 

As  development  advances,  the  liver  and  stomach  suflier  increasing  com- 
pression, and  dyspeptic  symptoms  rapidly  supervene ;  constipation  becomes 
more  obstinate,  the  general  health  deteriorates,  the  patient  is  emaciated,  and 
often  amenorrhoea  is  observed.  At  a  still  later  period,  the  thorax  is  aftected 
by  the  upward  growth  of  the  cyst ;  the  lower  ribs  are  pushed  out,  the  dia- 
phragm is  elevated,  the  heart  and  lungs  are  compressed,  and  constant  inter- 
ference with  the  functions  of  these  organs  results.  The  patient  now  becomes 
short-breathed  and  feeble ;  and  death  closes  the  scene,  either  from  the  pro- 
gressive increase  of  these  conditions,  or  by  the  adverjt  of  some  comparatively 
trifling  intercurrent  disease. 

The  physical  signs  of  ovarian  cysts  are  yet  more  important  than  the  rational, 
and,  indeed,  constitute  the  sole  basis  upon  which  a  diagnosis  can  rest.  For- 
merly these  were  obscure  and  doubtful,  and  the  imperfect  methods  adopted 
led  to  an  apparently  insuperable  barrier  to  obtaining  accurate  results.  At 
the  present  day,  thanks  to  the  unwearied  eftbrts  of  Spencer  Wells  in  Eng- 
land, of  Atlee  and  Peaslee  in  this  country,  and  of  a  host  of  intelligent  inves- 
tigators in  every  land,  the  diagnosis  of  ovarian  cystoma  is  as  accurate  as  that 
of  lobar  pneumonia ;  and  errors,  which,  a  generation  ago,  w.ere  of  daily 
occurrence,  are  in  the  hands  of  an  expert  now  inexcusable. 

The  methods  of  physical  exploration  by  which  the  crucial  test  of  an 
ovarian  cyst  is  reached,  are  thus  tabulated  by  Thomas,'  in  a  chapter  so 
admirable  that  every  student  of  this  subject  should  familiarize  himself  with 
it:— 

Inspection  and  Manipulation.  Rectal  touch. 

Mensuration.  The  Uterine  sound. 

Palpation.  Aspiration  or  Paracentesis. 

Percussion.  Chemical  and  Microscopical  examination  of 

Auscultation.  the  Tumor. 

Vaginal  touch.  Explorative  incision. 

If  it  be  asked,  is  it  always  necessary  to  resort  to  these  numerous  and  seem- 
ingly redundant  methods  to  diagnose  an  ovarian  cyst,  the  answer  is  obvious. 

'  Op.  cit.,  p.  702. 
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For  an  expert  ovariotomist,  and  in  simple  cases,  it  is  not.  In  obscure  or 
complicated  cases  not  one  of  these  tests  can  be  safely  omitted,  and  to  the  inex- 
perienced surgeon  they  are  always  necessary.  It  is  a  truism  that  "  fools  rush 
in  where  angels  fear  to  tread,"  and  he  who  has  learned  by  long  experience 
how  imperfect  is  his  knowledge,  will  be  the  last  to  neglect  any  aid,  however 
slight,  in  forming  a  certain  diagnosis. 

In  every  case,  the  conscientious  practitioner  will  endeavor  to  verify  his 
opinion  by  the  combination  of  all  these  tests  except  the  three  last  enume- 
rated, and,  possibly,  auscultation,  which  is  of  value  chiefly  when  a  suspicion 
of  pregnancy  has  arisen. 

In  the  application  of  the  first  of  these  means  of  diagnosis,  and  throughout 
the  entire  examination,  the  patient  is  placed  in  the  recumbent  position  upon 
a  firm  table  or  other  resisting  surface,  with  the  Icnees  drawn  up,  the  abdo- 
men exposed,  and  all  constricting  clothing  about  the  waist  removed.  If  the 
supposed  cyst  has  passed  the  first  stage  of  development  and  has  risen  into  the 
abdominal  cavity,  a  lateral  or  central  enlargement  of  the  abdomen  will  be 
perceptible,  but  rarely  as  a  tumor  with  definite  outlines.  The  hands  are 
then  placed  flat  upon  the  abdominal  surface,  and  steady  pressure  is  made 
downward  towards  the  spine,  and  from  side  to  side,  while  the  patient's  atten- 
tion (if  she  be  nervous  or  alarmed)  is  diverted  by  questions  about  her  symp- 
toms or  antecedent  history. 

By  this  means  the  swelling,  if  cystic,  will  be  felt  as  an  elastic,  resisting 
mass,  movable  perhaps  from  side  to  side,  but  not  to  be  displaced  by  firm 
pressure ;  if  due  to  accumulations  of  fat,  the  feeling  will  be  doughy,  and  the 
fingers  are  gradually  felt  to  approximate  the  spine ;  while  if  caused  by 
gaseous  distention  of  the  intestines,  the  movement  of  flatus  will  soon  be  felt, 
and  can  be  otherwise  identified,  as  will  be  more  fully  stated  hereafter. 

In  advanced  stages  of  cystic  growth,  and  especially  in  cases  of  polycystic 
tumor,  the  abdominal  appearance  is  almost  pathognomonic  of  ovarian  disease 
without  the  application  of  further  tests.  The  abdomen  is  enormously  dis- 
tended, the  superficial  veins  are  enlarged  in  all  directions,  the  false  ribs  are 
puehed  out,  and  the  epigastric  region  is  made  prominent  by  the  encroaching 
growth,  the  upper  and  lateral  outlines  of  which  are  often  irregular,  while,  in 
spite  of  the  immense  pressure,  the  umbilicus  is  flat,  or  even  retracted,  instead 
of  protuberant  as  in  ascites.  Distinct  fissures  or  sulci  are  sometimes  apparent 
to  the  eye,  and  more  often  to  the  touch,  indicating  the  lines  of  demarcation 
between  the  several  parts  of  a  polycystic  growth.  In  these  cases  the  exist- 
ence of  a  "tumor"  is  of  course  obvious,  for  simple  ascites  never  presents  such 
characters ;  and  the  object  of  examination  becomes  at  once  the  differentiation 
of  this  tumor  from  other  moi'bid  growths,  such  as  malignant  disease  of  the 
omentum  or  peritoneum,  which  might  possibly  cause  the  appearance  described. 
This  differentiation  is  occasionally,  although  rarely,  a  matter  of  extreme 
difficulty. 

Mensuration  is  of  advantage  chiefly  in  the  early  stage  of  ovarian  tumors, 
when  the  growth  occupies  one  iliac  region  ;  or  in  polycysts  at  any  period  of 
development.  Here,  measuring  accurately  from  the  sternum,  or  umbilicus, 
to  the  iliac  crests,  will  show  a  marked  difference  on  the  two  sides,  which  never 
occurs  in  abdominal  dropsy.  This,  however,  is  its  chief  value,  as  all  abdominal 
tumors  would  evidently  cause  the  same  discrepancy. 

Palpation  and  percussion  are  always  combined  with  the  first  named  method 
of  investigation,  and  serve  to  establish  the  outline  of  a  tumor,  and  the  sense 
of  fluctuation  if  fluid  be  present,  and  to  exclude  gaseous  distention  of  the 
intestines  or  peritoneum.  An  ovarian  cyst  is  elastic  when  compressed,  and 
dull  on  percussion. 
Auscultation  mainly  aids  in  excluding  pregnancy,  although  it  is  also  of 
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value  in  a  few  cases  by  enabling  us  to  ascertain  the  aortic  bruit,  which  cystic 
tumors  indistinctly  transmit,  while  solid  formations,  like  fecal  impactions  or 
omental  growths,  conceal  it.  This  statement,  however,  requires  modification 
in  the  case  of  uterine  fibroids. 

Vaginal  touch  is  a  most  important  means  of  diagnosing  ovarian  cysts,  and, 
in  recent  growths,  is  indispensable.  While  confined  to  the  pelvis,  the  out- 
lines of  a  small  cyst  can  often  be  accurately  mapped  out  from  the .  vagina. 
Here  the  sensation  imparted  to  the  finger  is  that  of  a  round,  elastic  mass,  to 
the  right  or  left  of  the  uterus,  its  perfectly  smooth  surface  easily  distinguish- 
ing it  from  the  irregular,  nodular  outline  of  a  fibroid ;  it  is  less  dense  and  re- 
sistant than  the  latter,  readily  separable  from  the  womb  and  not  moving  with 
it,  and  conjoined  palpation  gives  a  distinct  sense  of  fiuctuation  when  the 
abdominal  walls  are  thin.  This  manipulation  is  painless  unless  inflamma- 
tion has  occurred  in  the  cyst-wall,  or  around  it ;  but,  as  a  rule,  it  is  only  in 
the  latter  case  that  the  patient  is  apt  to  apply  for  advice  at  so  early  a  period. 
Afterwards,  when  rapidly  accumulating  fluid  distends  the  cyst-walls,  the 
posterior  cul-de-sac  is  pushed  downward,  and  either  in  the  vagina  or  rectum 
fluctuation  is  rendered  distinct  by  percussion  over  any  part  of  the  tumor.  In 
no  form  of  ascites  is  the  fluctuation  in  the  cul-de-sac  comparable  to  that 
caused  by  a  tight  cyst. 

Bectal  touch  being  practically  the  same,  and  merely  corroborative  of  the 
method  last  described,  need  not  be  separately  considered  ;  but  in  thorough 
clinical  examinations  it  should  never  be  omitted. 

The  employment  of  the  uterine  sound  is  also  most  important.  By  it  alone 
can  we  ascertain  the  depth  of  the  womb,  the  nature  of  its  contents,  if  there 
be  any,  and  its  mobility  in  relation  to  the  tumor.  The  rule  is  uniform  that, 
in  ovarian  or  parovarian  cysts,  the  normal  depth  of  the  uterus  is  unaltered ;  in 
cases  of  fibro-cyst  or  uterine  fibroid,  it  is  very  considerably  increased.  Ex- 
ceptions to  this  doubtless  occur  in  practice,  and  to  the  expert  in  ovarian 
disease  the  sound  is  not  always  a  necessity  ;  but  the  general  surgeon  should 
never  omit  it.  At  the  same  time,  the  utmost  caution  and  delicacy  should  be 
observed  in  its  use,  and  all  rough  manipulation  should  be  avoided.  I  can 
recall  more  than  one  case  where  its  repeated  use  by  different  consultants  has 
caused  serious  injury  before  an  intended  ovariotomy.  In  the  "Woman's 
Hospital,  in  ISTew  York,  it  is  customary  to  request  that  the  employment  of 
the  sound  shall  be  omitted,  if  practicable,  in  a  consultation. 

Aspiration  of  the  cyst,  by  simple  puncture  or  by  paracentesis,  is  most  im- 
portant in  cases  where  palpation  and  percussion  fail  to  distinguish  between  a 
supposed  cyst  and  ascites,  or  between  a  cystoma  and  encysted  fluid  of  other 
origin.  Here  examination,  chemically  and  by  microscopical  tests,  is  of  the 
utmost  aid  in  diagnosis ;  and  it  should  never  be  omitted  in  these  rare  in- 
stances. 

Various  aspirators  have  been  devised  for  use  in  these  cases,  notably 
Emmet's,'  an  ingenious  modification  of  Dieulafoy's  large  instrument,  which 
is  cumbrous  and  expensive.  But  since  Dr.  Walker,  of  New  York,  proposed, 
in  1870,  to  use  the  simple  hypodermic  syringe,  this  alone  is  resorted  to  when 
only  a  small  amount  of  fluid  is  desired.  A  syringe,  rather  larger  than  that 
in  common  use,  holding  from  a  drachm  to  an  ounce,  is  fitted  to  a  fine  hypo- 
dermic needle,  and  with  this  a  sufficient  amount  of  fluid  may  be  with- 
drawn from  several  points  of  the  cyst.  But  if  the  fluid  be  colloid,  this  eflbrt 
is  useless.  Then  a  larger  needle  is  fitted  to  either  Dieulafoy's  or  Emmet's 
aspirator,  and  the  fluid  withdrawn  by  more  powerful  suction.  With  either 
of  these  instruments  a  small  cyst  may  be  entirely  emptied  of  its  contents. 

'  Principles  and  Practice  of  Gynsecology,  p.  686.     1884. 
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The  puncture  is  eommonl}^  made  in  the  median  line,  and  inflicts  little  or  no 
pain.  But,  simple  as  this  proceeding  seems,  it  is  not  devoid  of  danger.  In 
inany  cases  the  irritation  and  unequal  pressure  of  the  cystoma  upon  the 
peritoneum  predisposes  the  patient  to  peritonitis,  which  the  puncture  of  even 
a  fine  needle  is  sufficient  to  develop ;  and  in  the  American  Journal  of  Obste- 
trics for  1876,  Dr.  Munde  reports  four  authenticated  cases  of  death  from  this 
cause.  Others  are  on  record,  both  in  Europe  and  in  this  country  ;  but  these 
suffice  to  establish  the  necessity  for  extreme  caution  in  resorting  to  aspira- 
tion. Ten  years  ago.  Dr.  Peaslee,  whose  vast  experience  and  methodical 
mind  entitle  all  his  opinions  to  respect,  in  discussing  this  subject,  declared 
that  he  thought  the  aspirator  quite  as  dangerous  as  the  trocar.  Although  the 
reasons  for  dissenting  from  this  opinion  are  too  obvious  to  require  mention, 
the  fact  that  it  was  held  by  so  thoughtful  an  observer,  is  significant.  Among 
the  lesser  dangers  attending  it  are  simple  peritonitis  and  septic  fever  with 
decomposition  of  the  sac  contents,  as  reported  by  Thomas,  Groodell,  Thorn- 
ton, Skene,  Suhroeder,  and  others. 

Paracentesis  or  tapping  is  still  more  liable  to  subject  the  patient-  to  the 
dangers  just  enumerated.  It  will  be  considered  fully  under  the  head  of 
palliative  treatment,  but  need  not  detain  us  here,  for,  as  a  method  of  diag- 
nosis, it  is  practically  abandoned.  If  resorted  to  for  this  purpose,  the  surgeon 
should  be  prepared  to  follow  it  at  once  by  ovariotomy,  if  he  should  obtain 
evidence  to  indicate  an  ovarian  cyst.  The  early  writers  laid  great  stress 
upon  its  value,  and  even  Sir  Spencer  Wells^  and  Prof.  Thomas^  speak  approv- 
ingly of  it  as  a  means  of  diagnosis ;  but  a  careful  reading  of  the  latter 
author  shows  that  he  really  means  to  describe  it  as  a  palliative  mode  of  treat- 
ment, and  among  British  ovariotomists  neither  Tait  nor  Keith,  Thornton  nor 
Bantock,  employ  it.  Many  years  ago,  Kiwisch  proved  that  of  130  cases  of 
first  tapping  of  ovarian  cysts,  17  per  cent,  were  soon  fatal ;  and  the  objec- 
tioris  to  this  practice,  unless  the  surgeon  be  prepared  for  an  immediate  resort 
to  ovariotomy  (as  above  stated),  are  too  obvious  to  be  discussed. 

The  chemical  and  microscopical  characters  of  ovarian  fluids  have  already 
been  described  in  considering  the  morbid  anatomy  of  these  growths. 

In  doubtful  and  difficult  cases,  the  explorative  incisio7i  constitutes  the  final 
and  crucial  test  of  ovarian  cysts.  As  in  paracentesis,  its  danger  is  evident, 
and  it  must  never  be  resorted  to  without  making  all  the  preparations  for  a 
completed  ovariotomy.  But  it  is  more  rational  than  tapping,  and  the  wound 
inflicted  is  more  directly  under  the  surgeon's  control. 

A  short  incision — never  more  t"han  two  inches  for  a  supposed  cyst — is  made 
in  the  linea  alba,  midway  between  the  pubis  and  umbilicus.  When  the  peri- 
toneum is  opened,  the  ascetic  fluid,  if  any,  is  allowed  to  drain  away,  one  or  two 
fingers  are  passed  into  the  cavity,  and  the  surface  of  the  growth  and  its  connec- 
tion with  the  pelvic  organs  are  examined  ;  the  edges  of  the  wound  are  then 
gently  lifted,  and  the  tumor  is  inspected  by  the  eye,  which  at  once  distinguishes 
between  the  white  glistening  coat  of  a  cystoma  and  the  dark  venous  surface 
of  an  elastic  soft  fibroid.  Finally,  a  sound  or  searcher  is  cai'efully  swept 
around  the  surface  of  the  growth  in  all  directions,  and  its  adhesions  and 
probable  origin  thus  ascertained.  If  doubt  still  remains,  a  careful  aspiration 
of  the  tumor  may  be  pi'actised,  the  puncture  being  made  with  a  fine  hypo- 
dermic needle,  and  the  fluid  carefully  inspected. 

All  this  is  done  with  antiseptic  precautions,  and  with  the  utmost  gentle- 
ness and  delicacy,  until  a  decision  be  reached  to  proceed  Math  the  extirpation 
of  the  growth.  Should  this  be  negatived,  the  wound  is  accurately  closed 
with  interrupted  sutures  (either  silk  or  metallic)  and  dressed  antiseptically, 

•  Diseases  of  the  Ovaries,  p.  275.  '  Op.  cit.,  p.  716. 
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and  the  patient  is  placed  carefully  in  bed,  and  for  a  week  treated  in  all  re- 
spects as  if  an  ovariotomy  had  been  performed. 

More  or  less  peritonitis  naturally  results ;  but  this  is  generally  localized, 
and  rarely  dangerous ;  and  experience  demonstrates  that  the  resulting  condi- 
tions are  less  fraught  with  peril  than  those  which  follow  the  circular  wound 
caused  by  an  ordinary  trocar. 

Twice  during  the  past  year  have  I  been  compelled  to  resort  to  this  proceed- 
ing ;  once  in  a  case  of  extensive  ascites  from  diffused  papilloma  of  the  perito- 
neum, complicated  by  a  small  sessile  cyst  in  the  iliac  fossa;  and  once  in  a  case 
of  soft  fibroma  which  was  so  elastic  as  closely  to  simulate  the  sense  of  fluctua- 
tion given  by  a  cyst  with  thick  walls.  In  neither  ease  was  the  tumor  removed ; 
in  the  first,  because  it  was  only  a  minor  complication,  and  would  have  left  an 
extensive  surface  from  which  it  would  have  been  impossible  to  arrest  the  oozing 
of  blood  ;  in  the  second,  because  dense  and  extensive  intestinal  adhesions  ren- 
dered hysterectomy  (the  tumor  being  inseparable  from  the  womb)  unjustifi- 
able, while  the  patient's  strength  was  only  moderately  impaired.  Both  patients 
recovered  without  a  drawback,  and  have  since  enjoyed  tolerable  health. 

I  might  cite  similar  cases  wbich  I  have  witnessed  in  the  practice  of  others, 
were  additional  evidence  necessary  to  illustrate  the  wisdom  of  resorting  to 
explorative  incisions. 

Such  are  the  numerous  means  by  which  an  exact  opinion  may  be  reached 
in  a  case  of  supposed  ovai'ian  cyst,  and  the  consideration  of  which  brings  us 
to  the  important  question  of  differential  diagnosis.  Before  entering  upon 
this,  it  is  well  to  restate  briefly  the  chief  signs  of  a  typical  cystoma,  which 
.are  these:  when  the  patient  lies  recumbent,  the  abdomen  is  protuberant  and 
I'ounded,  with  little  or  no  sagging  at  the  flanks  as  in  ascites;  the  sensation  on 
deep  pressure  is  firm  and  resisting ;  percussion  is  dull,  especially  on  one  side 
of  the  median  line,  while  on  ^he  other  it  may  be  clearer ;  fiuctuation  is  appa- 
rent, and,  generally,  quite  distinct;  a  vaginal  examination  shows  the  womb 
to  be  movable  and  unconnected  with  the  tumor  ;  and  both  in  the  vagina  and 
in  the  rectum  the  recognition  of  deep  fluctuation  is  corroborated. 

Diagnosis. — In  the  differentiation  of  ovarian  cysts,  the  following  groups  of 
disease  or  of  complication  have  to  be  carefully  considered  and  excluded: — 

1.  Morbid  conditions  of  the  abdominal  walla. 

2.  Pregnancy,  normal  and  abnormal. 

3.  Intra-abdominal  disease,  producing  marked  distention. 

1.  The  first  of  these  groups  includes  (1)  oedema  of  the  abdominal  walls ; 
(2)  obesity;  (3)  phantom  tumor,  or  tonic  spasm  ;  (4)  spurious  pregnancy. 

(1)  (Edema  of  the  abdominal  loalls  is  characterized  by  deep  pitting  on  pres- 
sure with  the  finger,  and  by  uniform  dulness  on  percussion  ;  it  is  usually 
accompanied  by  oedema  of  the  extremities  and  by  the  usual  signs  of  renal  or 
hepatic  disease.  Sometimes  it  coexists  with  an  ovarian  cyst,  when  deep 
fluctuation  can  always  be  detected. 

(2)  Obesity  is  often  met  with  about  the  menopause,  when,  in  many  women, 
fat  rapidly  accumulates  in  the  mesentery,  omentum,  or  abdominal  wall.  Here 
the  umbilicus  is  hollow  and  deeply  depressed,  and  the  thick  layer  of  subcu- 
taneous fat  can  be  demonstrated  by  grasping  it  with  the  hand ;  or,  when 
the  deposit  is  intra-abdominal,  a  vague,  tumor-like  mass  is  felt,  soft,  rather 
doughy,  gradually  yielding  to  flrm  pressure,  and  never  giving  fluctuation  on 
percussion. 

(3)  "  Phantom  tumor"  is  caused  by  persistent  or  tonic  spasm  of  the  recti 
muscles,  and  is  commonly  seen  in  hysterical  women.  Here  percussion  is 
resonant  or  nearly  so,  the  "  tumor"  may  be  displaced  by  steady  pressure  while 
the  patient's  attention  is  diverted ;  but  the  crucial  test  is  anaesthesia,  under 
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which  the  abdominal  swelling  entirely  disappears.  In  a  few  cases  this  curious 
condition  is  produced  at  will,  but  commonly  the  patient  is  quite  innocent 
of  deception,  and  the  spasm  is  due  to  reflex  spinal  irritation. 

(4)  Cases  of  spurious  pregnancy,  so  called,  are  generally  met  with  about  the 
menopause,  although  they  may  occur  at  any  age.  Here  the  condition  is  usu- 
ally a  mixture  of  the  two  last  described.  The  patient  imagines,  or  professes 
to  imagine,  herself  pregnant,  has  morning  sickness,  enlargement  of  the 
breasts  and  abdomen,  and  sensations  of  quickening.  On  examination  no 
tumor  can  be  found ;  the  uterus  is  normal  in  size  and  position,  and  the 
abdominal  swelling  is  due  either  to  fat,  intestinal  flatus,  or  phantom  tumor. 

2.  True  pregnancy  has  often  been  mistaken  for  ovarian  tumor,  and  results 
disastrous  alike  to  patient  and  surgeon  have  followed  such  unfortunate  errors. 
I  have  seen  in  consultation  two  such  cases — one  of  normal,  one  of  extra- 
uterine (ventral)  pregnancy — where  ovariotomy  had  been  advised ;  and 
Thomas^  says  that  within  eighteen  months  three  were  sent  to  him  "  not  by 
ignorant  men,  but  by  very  capable  practitioners."  In  many  cases  indeed  the 
diagnosis  presents  great  difficulties  ;  and,  as  the  most  usual  form  of  abdomi- 
nal enlargement  in  women,  the  possibility  of  pregnancy  should  always  be 
borne  in  mind,  and  its  existence  carefully  eliminated.  This  can  only  be  done 
by  reliance  on  its  physical  signs ;  the  rational  may  be,  and  often  are,  con- 
cealed and  falsified  by  the  patient. 

In  normal  pregnancy  these  are  well  known.  For  the  first  two  months  the 
womb  remains  in  the  pelvis,  slowly  enlarging  and  becoming  softer,  as  con- 
joined examination  easity  demonstrates.  The  swelling  is  in  the  median  line, 
while  a  small  ovarian  cy^t  is  always  lateral.  In  the  third  month  the  uterus 
rises  to  the  pelvic  brim,  but  presents  no  new  physical  signs  until  the  fifth, 
when  enough  amniotic  fluid  collects  to  give  rise  to  slight  fluctuation.  This 
continues  until  the  full  term  is  completed.  Its  quantity  varies  greatly  in 
different  cases ;  and  where  the  accumulation  is  considerable  and  the  uterine 
walls  thin,  the  sense  of  fluctuation  is  quite  distinct.  But  careful  palpation 
always  reveals  the  foetus  as  a  solid  body  floating  in  it.  This  ballottement,  in 
conjunction  with  the  typical  softening  of  the  cervix  and  blueness  of  the  va- 
gina, usually  suffices  to  determine  the  diagnosis.  The  placental  murmur  is 
unimportant,  as  a  similar  sound  is  often  obtained  in  soft  fibroids,  and  occasion- 
ally in  vascular  cysts ;  but  if  the  child  be  alive,  the  crucial  test  is  the  sound 
of  the  foetal  heart,  which  nothing  simulates.  The  spontaneous  movements  of 
the  foetus,  if  distinct,  are  also  conclusive  of  pregnancy ;  but  these  are  often 
difficult  to  distinguish  from  muscular  or  intestinal  contractions. 

In  eztra-uterme  pregnancy  the  differentiation  is  less  easy.  Of  the  three 
clinical  varieties  of  this  distressing  anomaly — tubal,  interstitial,  and  abdomi- 
nal— only  the  first  and  last  named  need  detain  us ;  for  interstitial  pregnancy  is 
not  only  excessively  rare,  but,  forming  as  it  does  a  tumor-like  mass  insepa- 
rable from  the  womb,  it  is  unlikely  to  be  mistaken  for  a  cyst  at  any  stage  of 
development. 

In  tubal  pregnancy  the  resemblance  to  a  young  cyst  is  extreme,  and  the 
diagnosis  can  only  be  made  by  careful  attention  to  the  accompanying  symp- 
toms. An  intra-pelvic  cyst  is  either  discovered  by  accident,  or  pain — general, 
pelvic  aching — alone  leads  the  patient  to  apply  for  advice.  It  is  far  otherwise 
in  tubal  pregnancy.  Here  also  pain  occurs,  but  it  is  paroxysmal,  confined  to 
one  iliac  fossa,  often  intensely  severe,  and  "  bearing-down"  in  character  like 
the  lesser  expulsive  pains  of  labor  or  miscarriage;  with  this  occur  intermit- 
tent attacks  of  uterine  hemorrhage,  which  at  times  is  quite  profuse  and 
exhausting.    Besides  this,  menstruation  has  ceased  or  has  been  irregular,  and 

1  Op.  cit.,  p.  712. 
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the  gastric  and  mammary  signs  of  pregnancy  commonly  exist.  Physical 
examination  shows  the  womb  enlarged  and  soft,  often  displaced  laterally,  and 
a  bulging  tumor  in  one  iliac  fossa.  This  tumor  is  insensitive  and  soft,  with  a 
vague  sense  of  fluctuation,  occasionally  yielding  ballottement,  almost  immov- 
able, easily  separable  from  theuterus,  and  sometimes,but  rarely, behind  it,  when 
the  womb  is  pushed  upward  and  forward  by  the  new  mass,  instead  of  to  one 
side.  If  an  opportunity  be  presented  for  repeated  examinations,  the  lateral 
mass  will  be  found  to  increase  rapidly  in  size,  while  all  the  foregoing  symp- 
toms are  aggravated.  "When  these  signs  are  concurrent,  the  conclusion  to 
which  they  point  will  be  obvious  to  every  reflective  observer;  in  actual  prac-, 
tice  this  rarely  happens,  but  enough  evidence  is  generally  obtained  to  reach  a 
correct  diagnosis  without  much  difficulty.  The  researches,  in  this  field,  of 
Parry,  of  Stephen  Rogers,  and  more  recently  of  Gaillard  Thomas,  have  placed 
the  American  profession  under  lasting  obligation  to  those  writers. 

In  ventral  or  abdominal  -pregnancy  the  differentiation  is,  perhaps,  more 
difficult;  very  much  so,  and  almost  impossible,  in  its  early  stages.  But  this 
is  unimportant,  as  such  cases  are  apt  to  be  seen  only  when  the  foetus  is  well 
advanced  in  development. 

Here  the  outlines  of  the  child  can  often  be  made  out,  and  its  spontaneous 
movements  observed,  through  the  abdominal  wall,  while  the  uterus  is  found 
to  be  softened  and  empty,  and  the  patient's  history  is  one  of  the  concurrent 
symptoms  of  pregnancy.  The  sense  of  fluctuation  is  imperfect  or  wanting ; 
never  clear  and  unmistakable,  as  in  well-marked  cystoma.  When  the  child  is 
dead,  and  has  been  carried  in  its  foetal  envelope  for  a  long  time,  perhaps  for 
years,  no  indication  may  be  given  of  the  true  nature  of  the  case,  although 
the  irregular  outline  of  the  foetal  mass,  and  occasional  indications  of  septi- 
caemia, may  here  aid  in  the  diagnosis.  When  a  suspicion  of  ventral  preg- 
nancy exists,  explorative  incision  should  not  be  lightly  undertaken,  and  the 
constitutional  state  of  the  patient  must  form  the  only  guide  to  operative 
interference.  But  in  cases  of  commencing  hectic,  this  aflbrds  the  patient's 
only  chance  of  life,  and  should  never  be  postponed. 

Besides  the  differentiation  from  pregnancy  alone,  the  coincidence  of  preg- 
nancy with  an  ovarian  cyst  must  always  be  remembered,  and  its  possible 
existence  eliminated.  From  the  fact  that  the  enlarged  uterus  remains  in 
front  of  the  cyst,  and  is  not  affected  by  changes  of  position,  this  is  sometimes 
extremely  difficult.  Pregnancy  may  be  suspected  when  the  vaginal  exami- 
nation shows  the  womb  to  be  elevated,  with  the  cervix  high  up  behind  the 
pubic  symphysis,  obscure  fluctuation  behind  this  point,  and  more  abdominal 
distention  than  either  mass  alone  seems  to  account  for ;  or  when  the  abdomen 
presents  an  uneven  surface  with  some  history  of  pregnancy.  This  applies  to 
the  early  stages ;  as  pregnancy  advances,  the  usual  tests,  of  course,  render 
diagnosis  more  eas3^  The  frequency  of  this  complication  is  sufficiently  shown 
by  all  writers  on  ovariotomy.  In  1880,  Sir  Spencer  Wells  had  operated  in 
ten  cases  of  this  kind,  with  only  one  death;  Mr.  Tait  has  published  an  equal 
number  of  eases,  all  I  believe  successful;  Schroeder,  Olshausen,  and  Hegar,  in 
Germany,  Sims,  Thomas,  Homans,  and  others  in  this  country,  have  all  met 
with  cases  (I  have  published  two  from  my  own  practice)  in  which  the  diag- 
nosis was  easily  made  beforehand.  The  works  of  Peaslee  and  Atlee  may  be 
consulted  with  profit  for  details  of  earlier  cases. 

3.  Abdominal  enlargements  from  other  neoplasms  or  from  structural  changes 
of  the  abdominal  viscera,  require,  however,  by  far  the  gravest  consideration 
in  the  diagnosis  of  ovarian  cysts.  They  are,  also,  the  most  frequent  sources 
of  confusion  in  this  regard  ;  for,  although  it  has  been  stated  that  pregnancy  is 
the  most  common  source  of  abdominal  enlargement  in  women,  the  surgeon 


OVARIAN   CYSTS   AND   CYSTOMATA.  801 

is  required  to  diagnosticate  it  from  a  supposed  cyst  in  only  an  infinitesimal 
ratio  of  cases. 

But  here  a  tumor  or  an  enlargement  from  some  morbid  cause  evidently 
exists.  Is  it  a  cyst?  and,  if  a  cyst,  is  it  ovarian?  These  are  the  questions 
which  must  now  be  elucidated. 

The  diagnosis  from  ascites  has  already  been  indicated.  Here  the  abdomen 
is  more  generally  enlarged  and  less  globular  when  the  patient  is  recumbent ; 
percussion  is  usually  clear  in  front  and  dull  in  the  flanks  ;  change  of  posture 
at  once  alters  the  area  of  dulness ;  the  superficial  veins  are  not  much  dis- 
tended; the  umbilicus  is  protuberant;  the  womb  is  depressed  or  unaltered 
in  position. 

Fecal  tumor  gives  a  doughy  feeling  on  deep  pressure,  may  be  indented, 
and,  unless  enormously  developed,  may  be  traced  along  the  transverse  or 
descending  colon;  percussion  is  dull,  there  is  no  semblance  of  fluctuation, 
and  a  history  of  chronic  constipation  may  generally  be  obtained. 

Uterine  tumors  are  most  frequently  confounded  with  ovarian  cysts  by  the 
general  practitioner,  and  often  form  for  the  specialist  the  most  difficult 
source  of  differentiation.  But  whether  fibro-cyst,  fibroma,  sarcoma,  or 
malignant  tumor,  the  diagnosis  can  usually  be  reached  by  the  following 
indications : — 

In  all  uterine  tumors  the  abdominal  swelling  affects  the  lower  segment 
chiefly ;  the  womb  is  more  or  less  distinctly  movable  with  the  tumor ;  the 
growth  of  the  mass  is  slow ;  menstruation  is  markedly  afiiected  and  generally 
in  the  direction  of  metrorrhagia ;  fluctuation  is  never  present,  except  in  the 
case  of  fibro-cysts,  when  it  is  felt  obscurely  and  in  certain  regions  of  the  mass 
only.  The  elasticity  of  soft  and  rapidly  growing  fibromata  is,  by  careless 
examiners,  sometimes  mistaken  for  fluctuation;  but  a  distinct  wave  of  fluid 
is  essentially  different  from  this. 

For  a  more  exact  diagnosis,  the  differential  signs  may  be  stated  succes- 
sively as  follows : — 

(1)  In  uterine  fibro-cyst  the  patient  is  generally  at  middle  age,  this  form  of 
tumor  rarely,  if  ever,  occurring  under  thirty.  Her  history  shows  that  the 
growth  has  been  slow,  often  ten  or  twelve  years  in  duration.  The  general 
health  has  not  rapidly  declined,  although  distention  may  be  great  and  more 
or  less  metrorrhagia  may  have  existed.  The  tumor  is  large,  more  irregular  in 
outline  than  an  ordinary  cyst,  obscurely  fluctuating  above,  and  harder  below. 
Vaginal  examination  shows  the  womb  to  be  dragged  upward,  the  cervix 
generally  lying  behind  the  symphysis  pubis.  If  a  sound  can  be  passed, 
which  is  not  always  practicable,  the  depth  of  the  womb  will  be  found 
increased  to  three  and  a  half  or  four  inches ;  and  rotation  of  the  uterus  on 
the  sound  will  be  felt  in  the  tumor,  or  abdominal  movement  of  the  tumor  will 
be  distinctly  communicated  to  the  sound.  Aspiration  obtains  a  clear  or  straw- 
colored  fluid  which  coagulates  spontaneously,  and  may  show  under  the 
microscope  the  so-called  "fibre-cell,"  upon  which  Atlee  and  Drysdale  have 
laid  much  stress.  If  the  cyst  be  exhausted  by  aspiration,  the  top  of  the 
tumor  collapses,  while  the  lower  part  remains  hard  and  semi-solid.  Finally, 
as  Hegar  has  advised,  if  the  patient  be  etherized  and  the  tumor  rotated  by 
an  assistant,  while  the  cervix  uteri  is  drawn  down  with  a  tenaculum,  careful 
rectal  exploration  will  often  reveal  the  connection  of  the  tumor  with  the  womb. 

These  are  the  indications  of  a  uterine  fibro-cyst,  and  they  will  often  guide 
the  surgeon  aright ;  but,  sad  to  say,  as  often  they  are  fallible.  Fifteen  years 
ago  I  published  the  statistics  of  all  the  cases  then  to  be  found  in  English, 
French,  and  G-erman  literature  :  in  nineteen  of  these  cases  laparotomy  had 
been  performed ;  in  all  but  one  under  the  supposition  that  the  cyst  was  ova- 
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rian.^    What  was  true  then  should  not  necessarily  be  true  to-day  ;  but  the 
correctness  of  Sir  Spencer  "Wells's  declaration  that,  even  after  explorative 
.  incision,  only  a  darker  and  more  vascular  look  of  the  surface  is  indicative  of 
a  fibro-cyst,  has  never  yet  been  disputed. 

(2)  Fibroma,  or  uterine  fibroid,  can  only  be  mistaken  for  a  cystoma  when 
much  ascites  complicates  the  case,  or  when  the  abdominal  walls  are  unusually 
thick.  Ordinarily  the  subperitoneal  fibroma  (which  alone  need  concern  us)  is 
lobular  or  of  irregular  outline,  of  stony  hardness,  often  multiple,  so  that  dis- 
tinct lumpy  masses  can  be  felt  in  the  lower  abdomen,  and  inseparable  from  the 
uterus  which  moves  with  it.  The  growth  is  slow  in  formation,  never  causes 
progressive  emaciation  or  affects  the  general  health  except  by  its  pressure  or 
the  metrorrhagia  which  it  may  excite,  and  is  rarely  painful  or  tender. 
Uterine  exploration  shows  the  cavity  to  be  deeper  than  usual,  sometimes 
tortuous  or  deflected,  and  the  womb  to  be  pushed  down  or  to  one  side.  The 
lower  pelvis  is  often  filled  by  the  lobular  masses  of  the  tumor,  and  the  rec- 
tum or  bladder  is  much  compressed.  Usually  the  growth  is  sessile,  a  volu- 
minous outgrowth  from  the  sides  or  fundus  of  the  womb  ;  but  in  rare  cases 
it  is  pedunculated.  Some  years  ago  Dr.  Hunter,  my  colleague  at  the  New 
York  State  Woman's  Hospital,  removed  a  large  uterine  fibroid  under  the 
supposition  that  it  was  ovarian.  It  was  freely  movable,  and  was  attached 
to  the  uterus  only  by  a  long  and  slender  pedicle  which  was  easily  ligated. 

(3)  Sarcoma  of  the  womb  is  rarely  as  distinct  an  outgrowth  as  fibroma. 
Generally  developing  in  the  uterine  cavity,  it  causes  distention  only  by 
symmetrical  enlargement  of  the  womb.  In  the  exceptional  cases  where  out- 
growths occur  into  the  pelvic  or  abdominal  cavity,  these  can  only  be  infe- 
rentially  distinguished  from  fibromata  by  their  greater  softness  and  the 
cachectic  condition  of  the  patient.  In  the  former  case  the  uterine  sound,  in 
the  latter  the  absence  of  fluctuation  and  the  peculiar  impairment  of  health 
characteristic  of  malignant  disease  (and  without  much  emaciation),  will  guide 
us  in  the  diagnosis. 

(4)  Carcinoma  of  the  uterine  body  is  often  indistinguishable  from  sarcoma, 
except  in  the  more  rapid  course  which  it  runs.  With  cancer  of  the  cervix 
we  are  not  concerned  ;  and  whether  it  affect  the  neck  or  the  cavity  of  the 
womb,  it  is  as  Dr.  Henry  Bennet  long  since  pointed  out,  only  after  ulcera- 
tion begins,  that  the  patient  applies  for  advice.  Then  hemorrhage,  and 
foul  watery,  or  ichorous,  discharges  from  the  vagina,  indicate  too  clearly  the 
nature  of  the  disease ;  and,  as  has  well  been  said,  make  the  diagnosis  as 
obvious  as  before  it  was  unsuspected.  Only  when  it  involves  the  fundus  or 
the  upper  uterine  walls,  then,  is  cancer  likely  to  be  mistaken  for  a  cystoma. 
Here  proliferating  masses  are  often  thrown  out  in  the  pelvis,  contiguous 
organs  are  soon  involved,  and  attachments  rapidly  form  with  the  intestines, 
peritoneum,  and  omentum,  until  the  entire  contents  of  the  lower  abdomen 
become  amalgamated  into  a  tumor-like  mass  with  irregular  outline  and  much 
accompanying  ascites.  With  care,  however,  an  accurate  diagnosis  can  usually 
be  made.  The  hard,  nodulated,  and  irregular  surface,  the  absence  of  fluctua- 
tion in  the  tumor  while  obscure  fluctuation  is  often  obtained  around  it,  the 
greater  degree  of  pain  and  aching  in  the  growth,  and,  above  all,  its  rapidity 
of  development  and  the  corresponding  impairment  of  the  patient's  health, 
with  fixation  of  the  uterus,  or  its  restricted  mobility  with  the  abdominal 
mass,  are  all  indicative  of  this  type  of  malignant  disease. 

Cystic  disease  of  other  organs  sometimes  proves  a  source  of  great  embarrass- 
ment to  the  diagnostician,  and  requires  brief  consideration.  Thus  renal, 
splenic,  and  hepatic  cysts,  cysts  of  the  broad  ligament  and  of  the  omentum, 
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have  all  been  subjected  to  laparotomy  in  mistake  for  ovarian  disease.  The 
three  former  varieties  may  be  distinguished  by  the  fact  that  they  grow  from 
above  downwards,  that  fluctuation  is  most  marked  above,  with  an  area  of- 
dulness  below,  and  that  vaginal  touch  and  rectal  examination  by  Simon's 
method  show  the  pelvic  organs  to  be  intact  and  disconnected  from  the 
tumor.  In  each,  moreover,  the  viscus  involved — kidney,  spleen,  liver — will 
usually  give  some  constitutional  evidence  of  its  disease  ;  in  renal  cysts  the 
fluctuation  can  generally  be  traced  directly  back  into  the  flank,  and  in  splenic, 
no  amount  of  deep  palpation  will  reveal  the  serrated  edge  of  the  organ.  For 
greater  thoroughness,  the  examination  should  be  made  under  ether  in  these 
obscure  cases;  but  sometimes  they  baffle  every  test  but  explorative  incision, 
which  should  always  be  held  in  reserve. 

Last  year,  a  middle-aged  woman  was  sent  from  Virginia  to  Dr.  Emmet, 
who  transferred  her  to  his  service  in  the  Woman's  Hospital  for  ovariotomy. 
The  tumor  proving  doubtful  in  character.  Dr.  Thomas  and  myself  were 
asked  to  see  her  in  consultation,  and,  after  a  most  careful  examination,  each 
decided  (separately  and  without  knowledge  of  the  other's  opinion),  that  the 
tumor  was  a  well-marked  splenic  cyst.  As  the  patient's  health  was  not  much 
broken,  Dr.  Emmet  felt  disinclined  to  subject  her  to  the  risk  of  probable 
extirpation  of  the  spleen,  although  both  his  colleagues  thought  that  it  could 
be  surely  accomplished  ;  and  her  husband,  becoming  alarmed  at  the  opinions 
given,  took  her  home  without  operation.  A  few  months  after  this  she  became 
more  ill,  developed  peritonitis,  and  died.  I  am  informed  that  at  the  autopsy, 
the  cyst  was  found  to  be  ovarian,  with  a  long  and  thin  pedicle,  "and  entirely 
free  from  adhesions  of  any  kind."  The  latter  statement  seems  incredible,  as 
it  was  impracticable  to  separate  the  spleen  and  tumor  when  the  examination 
was  made  ;  but  the  lesson  taught  by  such  a  case  is  self-evident. 

Usually  renal  cysts  are  more  difficult  of  detection  than  either  splenic  or 
hepatic,  from  the  fact  that  they  are  more  apt  to  assume  a  central  position  in 
the  abdomen  ;  and  if  careful  aspiration  and  Simon's  method  of  rectal  explora- 
tion fail  to  demonstrate  their  character,  an  explorative  incision  should  always 
be  made.     In  many  cases  they  have  been  safely  removed  by  laparotomy. 

Cysts  of  the  broad  ligament  have  already  been  referred  to,  and  are  of  much 
less  importance  in  differential  diagnosis,  as  they  affect  health  less,  and  are  more 
•easy  of  cure,  either  by  aspiration  or  by  laparotomy.  While  it  is  practically 
impossible  to  distinguish  them  with  certainty,  their  presence  may  usually  be 
inferred  from  the  existence  of  lighter  and  more  superficial  fluctuation,  slower 
g;rowth,  less  impairment  of  the  patient's  health,  a  clearer  and  more  limpid 
■fluid  on  aspiration,  complete  subsidence  and  (often)  permanent  disappearance 
■of  the  cyst  after  tapping,  and  a  whiter  and  more  glistening  appearance  of  the 
cyst-wall  on  abdominal  section. 

Encysted  abdominal  dropsy,  which  was  not  referred  to  under  the  head  of 
-ascites,  is  usually  due  to  slow  inflammatory  processes  which  leave  sheaths 
or  bands  of  enveloping  lymph,  within  which  large  quantities  of  fluid  may  be 
collected.  Obscurity  here  is  due  mainly  to  the  fact  that  the  intestines  can- 
not rise  above  the  fluid,  as'  in  ascites,  and  that  change  of  posture  does  not 
affect  the  area  of  fluctuation.  Aspiration,  with  careful  analysis  of  the 
obtained  fluid,  examination  by  the  rectum  and  vagina,  and,  lastly,  an  explora- 
tive incision,  are  the  only  means  of  diagnosis  which  we  possess. 

Prognosis. — Only  the  most  discouraging  prognosis  can  ever  be  given  of 
■ovarian  cysts.  Cases  are  recorded  in  which  they  are  said  to  have  undergone 
a  retrograde  change  and  to  have  disappeared  spontaneously  ;  but  it  is  notable 
that  such  reports,  though  frequent  enough  twenty  or  thirty  years  ago,  are 
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now  rarely  heard  of.  In  all  likelihood  the  tumors  in  these  cases  were  liga- 
mentous cysts,  whose  accidental  rupture  was  followed  by  absorption  of  the 
fluid  and  collapse  of  the  sac. 

While  the  cyst  remains  intrapelvic,  it  is  cause  for  anxiety  only ;  the 
moment  it  enters  the  abdominal  cavity  it  becomes  a  source  of  increasing 
danger  to  health  and  ultimately  to  life ;  while,  after  much  distention  has 
begun,  a  fatal  issue  is  only  a  question  of  time.  Broadly,  it  may  be  said 
that  the  average  expectation  of  life  at  this  period  is  from  two  to  five  years^ 
and  that  polycystic  tumors  are  more  rapidly  fatal  than  monocysts. 

Treatment. — The  medical  treatment  of  ovarian  cystoma  is  palliative  only, 
and  consists  entirely  in  attention  to  the  general  health,  in  enforcing  regularity 
of  meals,  in  the  selection  of  proper  food,  and  in  the  administration  of  tonics. 
The  curative  measures  are  surgical,  of  which  paracentesis  has  already  been 
discussed,  while  the  radical  procedure  of  ovariotomy  is  yet  to  be  described. 

Before  this,  however,  it  is  advisable  to  present  a  brief  sketch  of  certain 
ovarian  neoplasms  which,  though  less  frequent  than  cystomata,  are  yet  of  the 
gravest  importance. 


II.  Dermoid  Cysts  of  the  Ovary. 

Dermoid  cysts,  so  called  by  Lebert  from  their  containing  skin  or  tissues 
resembling  skin,  may  occur  in  any  part  of  the  body,  but  are  most  frequently 
found  in  the  ovary.  Their  origin  was  long  a  stumbling-block  to  pathologists, 
but  it  is  now  known  they  are  always  congenital,  and  due  to  a  displacement 
of  the  layers  of  the  blastoderm  in  embryonic  life.  From  the  external  layer 
of  this  tissue  "the  epidermis  and  other  structures  are  developed  ;  and  it  is 
supposed  that  a  portion  of  it  becomes  included  in  the  part  of  the  middle 
layer  from  which  the  ovary  is  formed,  and  thus  forms  the  rudiments  of 
cysts  of  a  dermoid  character."  (Williams.)  These  growths  generally  remain 
dormant  until  puberty,  and  then  develop  with  some  rapidity  until  they  reach 
the  size  of  an  orange  or  the  foetal  head ;  after  that  their  increase  is  extremely 
slow.  They  have,  however,  been  found  at  all  ages  of  infancy.  Cases  are 
recorded  by  Kiwisch,  and  by  M.  Pigne  (quoted  by  Thomas')  in  which  they 
were  found  at  all  periods  from  birth  until  twelve  years  of  age ;  they  have ' 
been  successfully  removed  by  ovariotomy  during  childhood  by  Dr.  Mears,^  of 
Philadelphia,  at  six  years  and  a  half;  and  by  Sir  Spencer  Wells^  in  a  girl  of 
eight  years.  The  cyst-wall  is  composed  of  two  layers :  an  external  fibrous 
coat,  and  an  internal  layer  which  consists  of  true  skin  faced  with  epithelium. 
A  stratum  of  fat  often  separates  the  two.  The  internal  layer  is  smooth,  but 
embossed  here  and  there  with  prominences.  The  multiple  contents  are 
thick  fluid,  and  greasy  sebaceous  matter,  intermixed  with  laminae  of  bone, 
more  or  less  perfect  teeth,  and  balls  or  locks  of  hair ;  sometimes  muscular 
fibres  and  nerve-filaments. 

The  symptoms  of  derm.oid  cysts  are  analogous  to  those  of  true  cystomata,  but 
the  fluctuation  is  less  marked.  A  firm,  round,  smooth  mass  is  felt  in  one 
iliac  fossa,  and  is  painless,  movable,  and  separable  from  the  womb,  gives  a 
faint  sensation  of  fluid  contents,  and  does  not  seriously  afl^ect  the  general 
health.  Vaginal  and  rectal  exploration  proves  this  to  be  ovarian  in  its 
origin.     The  tumor  is  almost  always  single. 

The  prognosis  is  more  favorable  than  that  of  ordinary  cystomata  at  an 

1  Op.  cit.,  p.  679.  =  Philadelphia  Med.  Times,  Nov.  1871. 
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early  stage ;  at  a  later  period  they  become  a  source  of  marked  local  irritation, 
and  often  display  a  tendency  to  suppurate. 
The  only  treatment  is  by  laparotomy. 


III.  Hydatids  of  the  Ovary. 

Hydatids  are  so  rare  in  the  ovary  as  to  be  clinically  unimportant,  though 
they  have  been  found  both  in  this  organ  and  in  the  womb.  The  diagnosis 
will  depend  on  the  character  of  the  fluid,  which  may  be  clear  or  turbid,  but 
under  the  microscope  contains  "  booklets"  from  the  young  echinococci,  or 
particles  of  the  "  cuticular"  or  sac  membranes.'  Chadwick^  has  shown  that 
they  are  not  affected  by  acetic  acid ;  and  uric  acid  and  urea  have  been  found 
by  Boldini'  in  echinococci. 


IV.  Solid  Tumors  of  the  Ovary. 

Fibromata. — Fibroid  tumor  of  the  ovary  is  rare,  but  is  met  with  often 
enough  to  deserve  careful  description.  More  frequently  a  large  uterine 
fibroid  is  mistaken  for  it ;  and  this  is  always  possible  when  even  a  short 
pedicle  exists,  and  the  ovary  on  one  side  has  become  so  amalgamated  with  the 
enlarging  growth  that  it  cannot  be  separately  felt.  Mention  has  ah'eady 
been  made  of  a  case  in  which  my  colleague,  Dr.  Hunter,  removed  an  uterine 
fibroma  with  long  pedicle,  under  the  supposition  that  it  was  ovarian ;  and  I 
have  once  seen  an  explorative  incision  made  (and  the  laparotomy  abandoned) 
in  a  similar  case. 

True  ovarian  fibroids  are  developed  from  the  stroma  of  the  ovary,  and 
consist  mainly  of  fibi'ous  tissue ;  in  a  few  cases,  muscular  fibre-cells  have 
been  found  in  them.  In  all  respects  they  are  analogous  to  uterine  fibromata, 
except  in  their  origin.  Their  size  varies  from  that  of  an  egg  to  that  of  a 
man's  head,  rarely  if  ever  larger ;  for,  although  Simpson,  Schroeder,  and 
Spiegelberg,  all  describe  immense  tumors  of  this  kind,  Vii-chow  and  Bantock 
think  them  to  have  been  cysto-sarcomata,  and  Thomas^  shares  this  opinion. 

The  symptoms  of  these  growths  may  be  inferred  from  what  has  just  been 
said.  A  hard,  solid  mass  is  felt  in  one  iliac  region.  Careful  palpation  shows 
this  to  be  smooth,  movable,  and  independent  of  the  womb  ;  menstruation  is 
not  much  interfered  with,  for  the  other  ovary  performs  its  function  as  usual, 
and  the  patient's  health  not  at  all,  except  in  the  minor  way  of  local  pressure. 
Fluctuation  is  absent ;  and  when  the  rectum  is  explored  by  Simon's  method, 
no  trace  of  an  ovary  can  be  found  on  the  aflJ'ected  side.  These  symptoms, 
again,  indicate  the  diagnosis.  From  cysts,  these  tumors  will  be  known  by 
the  absence  of  fluctuation ;  from  uterine  fibroids,  by  the  separate  mobility 
of  the  womb ;  from  carcinomata,  by  their  smoothness  of  surface  and  by  the 
absence  of  constitutional  taint.  The  prognosis  is  favorable  as  to  life,  as  the 
only  injury  which  they  cause  is  by  pressure  on  the  surrounding  organs. 

The  treatment  is  extirpation  by  laparotomy,  if  the  discomforts  and  impair- 
ment of  health  resulting  from  pressure,  or  from  the  mental  anxiety  of  the 
patient,  necessitate  radical  action.  Otherwise  abdominal  section  should  not 
be  advised ;  and  the  treatment  should  be  limited  to  palliation  of  the  less 
serious  symptoms  as  they  are  developed. 

>  Garrigues,  Diagnosis  of  Ovarian  Cysts,  etc.,  p.  74.     1882. 

^  Amer.  Journal  of  Obstet.,  Feb.  1875. 

'  Centralblatt  f.  Gyn.,  Bd.  ii.  S.  513.     1878.  «  Op  cit.,  p.  676. 
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True  sarcoma — spindle-celled  sarcoma — of  the  ovary,  is  yet  more  rare  than 
pure  fibroma;  and,  when  it  occurs,  its  existence  can  only  be  interred  from 
the  more  spongy  feeling  of  the  tumor,  its  rapidity  of  growth,  the  tenderness 
on  pressure,  and  the  early  impairment  of  the  patient's  health.  Otherwise  its 
symptoms  and  diagnosis  are  the  same  as  those  of  fibroma ;  but  the  treatment, 
when  once  a  diagnosis  is  reached,  should  always  be  extirpation  by  lapar- 
otomy. It  may  aftect  both  sides  simultaneously,  and  is  often  accompanied 
by  ascites. 

Carcinoma  of  the  ovary  is  also  exceedingly  rare  as  a  primary  aflection, 
but  quite  often  it  occurs  as  a  secondary  deposit. 

All  the  recognized  forms  of  cancer  have  been  found  in  these  organs,  but 
the  encephaloid  variety  is  perhaps  the  most  frequent.  It  has  been  met  with 
in  all  ages,  even  before  puberty,  and  is,  perhaj^s,  more  common  in  early 
than  in  advanced  life.  It  often  attacks  both  ovaries.  Whatever  its  form, 
it  may  affect  the  ovary  in  two  dift'erent  ways :  either  as  diffuse  infiltration 
of  the  stroma,  when  the  whole  ovary  seems  changed  into  a  cancerous  mass 
covered  by  free  peritoneum,  or,  less  often,  as  cancerous  nodules  growing  in 
healthy  ovarian  tissue.  In  the  latter  case,  two  or  three  such  small  nodules 
will  appear  in  the  stroma,  grow  rapidly,  and  soon  overwhelm  the  healthy 
stroma  around  them,  and  in  this  manner  gradually  turn  the  whole  ovary 
into  a  nodular  tumor.  The  starting  point  of  cancer  is  always  in  the  epithe- 
lial elements  of  the  ovary. 

Besides  these,  mixed  forms  of  cancer  and  true  cystoma,  or  cysto^arcinoma^ 
also  occur,  and  have  been  described  by  Schroeder,  Wagner,  Spiegelbei'g,  and 
many  others.  In  all  its  varieties  ovarian  carcinoma  grows  rapidly  and  tends 
to  invade  neighboring  structures ;  either  bursting  through  the  envelope  of 
the  ovary  into  the  abdominal  cavity,  or  penetrating  through  the  pedicle  into 
the  pelvic  connective  tissue.  It  irritates  and  inflames  the  peritoneum, 
provokes  ascites,  quickly  sets  up  adhesions  among  the  pelvic  organs  and 
intestines,  and  soon  produces  an  immovable  and  complex  mass  in  which  the 
ovary  is  quite  lost. 

The  symptoms  of  this  distressing  disease  are,  in  the  beginning,  only  those 
of  other  solid  tumors ;  afterwards,  rapid  increase  of  the  tumor,  successive  impli- 
cation of  both  ovaries,  ascites,  oedema  of  the  pudenda  or  lower  extremities, 
pain  of  a  more  or  less  lancinating  character,  marked  depreciation  of  general 
health  and  spangemia,  with  chronic  peritonitis,  all  combine  to  indicate  this 
most  hopeless  form  of  pelvic  disease. 

The  prognosis  is  obviously  unfavorable.  Death  generally  ensues  from 
intestinal  obstruction  or  from  chronic  peritonitis. 

The  treatment  is  palliative.  Early  recognition  of  the  malady,  which  is  most 
difiicult,  will  justify  ovariotomy.  Unhappily,  when  the  diagnosis  is  clear, 
the  disease  has  passed  beyond  the  point  at  which  extirpation  is  possible; 
and  attention  to  the  general  health,  with  the  use  of  tonics,  stimulants,  and 
5,nodynes,  constitutes  all  our  resources  towards  making  the  patient's  exist- 
ence less  pitiful  than  it  would  be  without  them. 

It  has  been  said  that  examples  of  the  unmixed  types  of  these  solid  ovarian 
growths  are  extremely  rare.  This  is  true.  But  the  practitioner  will  often 
meet  with  cases  of  cysto-fibroma,  cysto-sarcoma,  or  cysto-carcinoma  of  the  ovary, 
where  the  merging  of  one  type  of  neoplasm  into  the  other,  or  the  degenera- 
tion of  a  cystoma  into  semi-malignant  disease,  assumes  every  grade  of 
variety.  These  tumors  grow  with  rapidity,  and  at  times  attain  an  enormous 
size.  They  explain  the  accounts  by  early  observers  of  immense  growths  of 
fibroma  or  sarcoma  of  the  ovary,  which  are  now  known  not  to  exist.  They 
are  very  fatal,  either  with  or  without  ovariotomy. 
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Uterine  Tumors. 

Leaving  now  the  subject  of  ovarian  growths,  and  before  describing  the 
surgical  treatment  for  their  relief,  a  brief  outline  will  be  given  of  such 
tuniors  of  the  uterus  as  are  frequently  met  with  in  practice. 

These  may  be  conveniently  divided  into: — 

I.  Fibro-myomata,  or  uterine  fibroids. 
II.  Uterine  fibro-cysts. 

III.  Sarcomata. 

IV.  Carcinomata. 

,  I.  Uterine  fibroids  again  are  divided,  clinically,  into  (1)  submucous, 
(2)  interstitial,  and  (3)  subperitoneal  uterine  fibroids,  which,  although 
identical  in  their  histological  formation,  produce  difl'ei'ent  groups  of  symp- 
toms, and  require  entirely  different  treatment. 

Under  the  different  synonyms  of  fibroma,  fibrous  tumor,  myoma,  myo- 
fibroma, fibroid  tumor  of  the  womb,  is  meant  a  growth,  extremely  frequent  in 
occurrence,  developed  from  or  within  the  parenchyma  of  the  uterus,  essen- 
tially homologous  with  it,  and  consisting  of  mixed  fibrous  and  muscular 
tissue.  As  the  former  of  these  elements  is  always  in  excess,  the  term 
"fibroma,"  or  fibroid  tumor,  is  evidently  more  correct  than  "myoma,"  as 
proposed  by  Virchow,  and  will  be  retained  in  this  description. 

Whatever  form  the  growth  ultimately  assumes,  every  uterine  fibroid  is 
originally  interstitial ;  accidental  development  determines  its  remaining  in 
this  condition,  or  becoming  submucous,  or  subperitoneal. 

In  many  cases  it  remains  permanently  enmeshed  within  the  uterine  wall, 
producing  general  and  excessive  hypertrophy  of  the  neighboring  parenchyma, 
persisting  congestion  of  the  womb,  which  nature  tries  to  relieve  by  metror- 
rhagic  flows,  and  displacement  of  the  uterus  toward  the  side  on  which  its 
development  has  occurred. 

If  by  degrees  it  projects  into  the  cavity,  the  more  yielding  mucous  mem- 
brane offers  no  barrier  to  its  progress ;  and  it  either  remains  sessile,  or 
becomes  pedunculated  from  constriction  of  its  base,  and  constitutes  the  so- 
called  fibrous  folypus  of  the  womb,  which  is  somewhat  rare. 

The  subperitoneal  or  subserous  variety  of  fibroma,  is  determined  by  similar 
causes ;  here  the  process  of  growth  is  eccentric,  because  either  the  external 
layers  of  uterine  tissue  are  thinner  and  more  yielding,  or  because  accidental 
congestions  of  the  uterine  surface  supply  the  incentive  to  development. 

Fibromata  are  by  far  the  most  common  of  all  uterine  tumors.  Klob  esti- 
mates them  as  present  in  40  per  cent,  of  women  who  die  after  middle  age — 
doubtless  an  excessive  estimate.  Their  greatest  frequency  is  during  middle 
life :  Schroeder  says  between  forty  and  fifty  years  of  age ;  Gusserow,  of  Stutt- 
gart, between  thirty  and  forty  ;  Emmet  between  thirty  and  thirty-five.  As 
to  the  influence  of  sexual  activity  these  authors  differ,  Gusserow  reporting 
673  in  married  women  out  of  a  total  of  959  cases ;  while  Emmet,  whose  tables 
contain  most  elaborate  analyses,  infers  from  a  .total  of  225  cases  that  the  un- 
married is  twice  as  liable  as  the  married  woman  to  develop  fibromata;  Hart 
and  Barbour,  following  Gusserow,  take  directly  the  opposite  ground. 

The  unquestioned  coincidence  of  sterility,  whether  as  cause  or  effect,  may 
possibly  explain  the  difference  of  opinion. 

Location  and  Structure. — The  location  of  fibromata  is,  in  the  vast  majority 
of  cases,  in  the  body  of  the  womb,  rarely  in  the  cervix ;  and  in  the  body 
they  occur  most  often  in  the  posterior  wall,  less  frequently  in  the  anterior 
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wall,  and  still  more  rarely  at  the  sides.  Often  multiple,  they  occur  sometimes 
in  extraordinary  numbers :  Dr.  Thomas  quotes  a  case  in  which  thirty-five 
such  tumors  were  found  in  the  uterus,  Schultze  has  seen  fifty,  and  in  a  fatal 
case  of  placenta  prsevia  published*  by  myself,  at  least  twenty  fibromata  were 
found  in  the  uterus,  and  had  prevented  its  efficient  contraction. 

In  structure  all  such  growths  partake  of  the  same  elements  as  their  parent 
tissue,  the  uterine  wall,  and  contain  pure  fibrous  tissue  and  unstriped  mus- 
cular fibre,  as  above  stated.  They  vary  greatly  as  to  the  proportion  of  these 
constituents,  from  the  pure  myoma,  which  is  soft,  rapid  in  growth,  so  as 
sometimes  to  attain  enormous  proportions,  and  happily  rare,  to  the  almost 
pure  fibroma,  which  shows  a  white,  glistening  surface  on  section,  is  developed 
very  slowly,  and  is  almost  cartilaginous  in  hardness. 

In  the  common  mixed  tumor  (or  fibroid  tumor  proper),  the  fibrous  element 
predominates,  and  is  developed  in  concentric  layers  or  bundles,  separated  by 
sparse  supplies  of  muscular  fibre,  or  by  interspaces  which  Klebs  thinks  lymph- 
atic spaces.  This  is  surrounded  and  enveloped  by  a  "  capsule"  of  loose  fibrous 
tissue.  A  few  bloodvessels  and  nerves  have  also  been  traced  into  the  struc- 
ture of  these  growths. 

The  immediate  neighborhood  of  the  tumor  is  in  a  constant  state  of  conges: 
tion  ;  and,  as  development  progresses,  the  neoplasm  advances  from  the  uterine 
surface  with  varying  degrees  of  rapidity,  until  it  may  fill  the  uterine  cavity, 
or,  when  subserous,  until  it  gradually  fills  the  entire  cavity  of  the  abdomen. 
Accident  determines  its  remaining  sessile,  or  becoming  pedunculated.  In  the 
latter  case,  the  submucous  growth  may  gradually  become  elongated  and  form 
a  Jibrous polypus,  and,  exciting  uterine  contraction,  may  be  gradually  extruded 
into  the  vagina ;  or,  if  subperitoneal,  it  may  gradually  be  separated  from  the 
uterus  by  an  elongating  pedicle,  and  may  finally  be  detached  entii-ely  from  its 
surface.  As  it  ascends  into  the  abdomen,  it  may  draw  the  uterus  upwards, 
elongating  its  cavity  and,  according  to  Virchow,  even  tearing  the  body  of 
the  womb  from  the  cervix  by  steady  and  gradual  traction.  Subperitoneal 
fibroids  with  long  pedicles  are  peculiarly  liable  to  complicate  the  patient's 
health  by  their  mobility,  by  their  tendency  to  sink  by  gravitation  into  the 
pelvis  and  there  become  incarcerated,  and  by  their  liability  to  sphacelation  or 
gangrene  from  twisting  of  their  pedicles.  Fatal  cases  of  this  accident,  in 
which  death  has  ensued  from  septicaemia  or  septic  peritonitis,  are  occasionally 
reported,  and  certainly  occur  more  frequently  than  is  commonly  supposed. 

Desenbeative  Changes. — The  degenerative  changes  which  fibroids  undergo 
are  induration  with  occasional  calcification  ;  softening  with  oedema  or  fatty 
degeneration ;  and,  more  rarely,  cystic,  or  true  malignant  degeneration. 
The  first  of  these  generally  occurs  at  or  after  the  menopause,  and  is  always  a. 
condition  of  retrograde  metamorphosis.  Freund  and  Martin  (quoted  by 
Gusserow)  report  cases  in  which  true  fatty  degeneration  has  occurred  at  the 
same  epoch;  and  cedematous  alterations  are  well  known  to  many  observers. 
Cystic  degeneration  and  malignant  degeneration,  whether  sarcomatous  or 
carcinomatous,  are  more  rare ;  but  modern  research  leaves  no  doubt  that  all 
true  fibro-cj'stic  tumors  of  the  womb  originate  in  this  way. 

Klebs,  "Winckel,  and  Virchow  have  all  written  elaborately  on  the  etiology 
of  uterine  fibroids ;  but  it  remains  as  true  to-day  as  it  was  when  Gusserow  said 
it  ten  years  ago :  we  know  as  little  of  the  causation  of  these  growths  as  of  that 
of  most  other  neoplasms — "  namlich  nichts."  It  is  therefore  a  waste  of  time 
to  repeat  the  hypotheses  that  interested  a  former  generation  of  readers,  and 
we  may  pass  at  once  to  the  symptoms,  diagnosis,  and  treatment  of  these  tumors. 

'  Trans,  of  New  York  Obstet.  Soo.,  vol.  i. 
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Symptoms. — The  subjective  symptoms  of  fibromata  may  often  remain 
latent  for  years,  until  either  the  slowly  growing  tumor  increases  so  as  to 
compress  other  organs,  if  subserous,  or  to  excite  uterine  hemorrhage  if  sub- 
mucous, or  until  increased  sexual  activity  leads  it  to  provoke  menorrhagia 
and  dysmenorrhoea,  when  interstitial.  For  this  reason,  as  already  mentioned, 
it  is  exceedingly  difficult  to  fix  the  date  of  origin  of  these  growths,  and  all 
statements  of  their  frequency  in  married  or  single  life  must  be  taken  as 
approximative  only. 

When  this  degree  of  development  has  been  reached,  the  resulting  symptoms 
may  be  grouped  as  follows :  (1)  Hemorrhage:  menorrhagia,  metrorrhagia ; 
(2)  Dysmenorrhoea ;  (3)  Dragging  pain  and  discomfort  in  pelvis  ;  (4)  Press- 
ure on  contiguous  organs ;  (5)  Sterility  or  abortion. 

Of  these  symptoms  hemorrhage  undoubtedly  ranks  first,  both  in  frequency 
and  importance.  Usually  this  is  an  aggravation,  more  or  less  marked,  of  the 
menstrual  flow,  rather  than  an  intercurrent  bleeding ;  rarely,  if  ever,  in  the 
early  stage,  is  it  sudden  like  the  unexpected  hemorrhage  of  carcinoma.  All 
forms  of  fibroma  add  to  the  tendency  to  menorrhagia ;  but  large  or  multi- 
ple inter-mural  growths  are  those  most  sure  to  produce  it,  -while  submu- 
cous tumors  and  polypi  lead  to  irregular  (or  metrorrhagic)  hemorrhagic 
flows,  and  subserous  tumors  are  least  active  in  this  direction.  When  the 
latter  are  found  without  any  antecedent  history  of  hemorrhage,  they  have 
probably  been  pedunculated  from  the  outset.  ]^aturally  such  growths  have 
very  little  uterine  influence.  When  menorrhagia  alone  occurs,  the  source  of 
the  hemorrhage  is  the  generally  engorged  endometrium ;  in  metrorrhagic 
flows,  according  to  Hart  and  Barbour,  "  ulceration  of  the  mucous  mem- 
brane covering  the  tumor,  or  rupture  of  the  dilated  veins  in  its  capsule,"  is 
the  cause  of  the  bleeding,  which  may  be  sudden,  frequently  recurrent,  and 
alarmingly  copious.  Cases  have  been  reported  by  Cruveilhier,  Matthews  Dun- 
can, and  the  late  Dr.  Peaslee,  of  ISTew  York,  in  which  death  rapidly  followed 
these  enormous  losses  of  blood.  The  hemorrhage  seldom  comes  from  the  mu- 
cous membrane  covering  the  growth,  when  it  is  tense  and  atrophied,  or  from 
the  tumor,  which  has  but  little  vascularity.  When  the  growth  has  assumed 
a  polypoid  condition,  the  irritation  caused  by  its  presence,  and  the  frequent 
uterine  contractions  which  it  excites,  lead  to  a  constant  leucorrhceal  discharge, 
which  is  tinged  with  blood  and  almost  pathognomonic  of  this  condition. 
Unlike  the  drainage  from  uterine  cancer,  it  is  neither  watery  nor  fetid  in  odor. 

Dysmenorrhoea  often  accompanies  fibroids  of  the  submucous  form,  either 
before  or  after  their  polypoid  development.  This  is  due  to  the  temporary 
engorgement  of  the  tumor  and  its  envelopes,  which  increases  its  tendency  to 
pressure,  and  often  induces  uterine  contractions.  In  cases  of  interstitial  and. 
subperitoneal  growths,  some  writers  have  described  a  dragging  fain  distinct 
from  this,  and  due  (as  Gusserow  supposed)  to  the  filling  of  the  tumor  with 
blood ;  but  this  is  a  rare  exception  to  the  general  rule  that  intra-uterine  fibroids 
cause  dysmenorrhoea,  while  inter-mural  and  extra-uterine  growths  do  not. 

Pressure  on  the  neighboring  organs  may  affect  either  the  bladder,  rectum, 
ovaries,  or  pelvic  bloodvessels ;  and  in  the  case  of  very  large  tumors,  all  of 
these  at  once,  and  the  upper  abdominal  viscera  in  addition.  Often  the  rectal 
or  vesical  tenesmus,  or  the  varicose  veins,  thus  caused,  will  first  induce  the 
patient  to  seek  advice,  and  thus  lead  to  the  detection  of  the  tumor.  If  incar- 
cerated in  the  pelvis,  complete  intestinal  obstruction  may  occur  and  necessitate 
colotomy;  and  more  than  one  fatal  result  has  thus  been  recorded.  Compres- 
sion of  the  kidneys  and  ureters,  with  fatal  ursemic  symptoms,  has  also  been 
observed;  but  in  such  cases  extensive  adhesions  have  existed,  and  have 
limited  the  growth  of  the  tumors  in  one  direction.' 

1  Hue,  Annales  de  Gyn.,  t.  iv.,  p.  239  ;  Gusserow,  in  Billroth's  Handbuch. 
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Sterility  and  abortion  are  both,  under  difl'erent  conditions,  attributable  to 
fibromata.  Pregnancy,  indeed,  very  rarely  occurs  where  a  submjicous  or 
interstitial  fibroid  has  attained  any  degree  of  development.  Schroeder 
attributes  this  to  the  diminution  of  the  cavity  of  the  womb;  in  one  hun- 
dred and  forty-nine  cases  in  married  women,  he  found  that  in  more  than  thirty- 
three  per  cent,  the  patients  were  sterile,  while  in  the  remainder  only  a  very 
small  number  of  children  had  been  born.  Emmet's  experience  has  been  similar 
to  this,  and  the  ratio  of  sterility  which  he  gives  is  still  higher.  Where  concep- 
tion happens  to  occur,  early  abortion  or  miscarriage  is  likely  to  follow  from  the 
uterine  irritation  above  described ;  and,  should  pregnancy  continue  to  full 
term,  labor  is  almost  sure  to  be  complicated  by  the  presence  of  a  large 
growth : — 

In  the  American  Journal  of  Obstetrics  for  January,  1886,  is  a  well-reported  case  by 
Dr.  C.  A.  Kirkley,  of  Toledo,  Ohio,  in  which  an  unsuspected  submucous  fibroid  in  a 
primipara  impeded  the  descent  of  the  foetus  ;  as  a  last  resort  craniotomy  was  employed, 
and  even  then  the  child  was  removed  with  the  utmost  difficulty.  After  this  a  large 
sessile  fibroma  was  found  projecting  from  the  anterior  wall,  filling  nearly  one-third  of 
the  uterine  cavity,  and  tightly  wedging  the  child's  body  against  the  uterine  walls.  The 
patient  died  in  twenty-four  hours.  In  this  and  in  similar  cases,  as  the  author  remarks, 
the  Csesarean  operation  (or  even  Porro's)  would  have  given  a  better  chance  of  survival, 
had  the  complication  been  known  beforehand. 

Physical  Sigjis. — These,  of  course,  differ  in  the  three  several  groups  of 
fibromata  above  referred  to.  The  submucous  fibroid,  if  pedunculated,  and  if  in 
the  lower  segment  of  the  womb,  can  readily  be  felt  with  the  finger,  as  a  iirm, 
round,  or  elongated  mass  projecting  from  "the  uterine  wall.  If  above  the 
internal  os,  the  cervical  canal  must  be  dilated  before  this  can  be  done.  "When 
sessile,  the  lumpy  fulness  and  projection  of  the  uterine  wall  which  it  causes 
may,  perhaps,  be  mistaken  'for  uterine  displacement.  The  dii'ection  of  the 
uterine  sound,  and  bimanual  palpation,  will  serve  to  exclude  this  source  of 
error ;  and,  by  the  careful  use  of  a  flexible  (whalebone)  sound,  as  suggested 
by  Thomas,  the  outline  of  the  growth  may  almost  always  be  determined. 

Interstitial  fibroids  in  the  lower  segment  of  the  womb  are  difficult  of  diag- 
nosis ;  they  cause  bulging  and  distortion  of  the  lip  of  the  cervix,  and  thicken- 
ing and  localized  hardness  or  induration  of  the  uterine  wall,  while  by  rectal 
examination  the  womb  is  found  to  be  not  displaced.  When  higher  up,  the  sound 
is  invaluable  as  an  aid  in  diagnosis ;  after  it  is  gently  passed,  the  womb  is  made 
to  impinge  against  the  examining  finger  in  the  fornix  vagince,  and  afterwards 
in  the  rectum.  If  there  be  a  fibroma  of  appreciable  size,  the  finger  will  soon 
detect  the  globular  thickening  and  peculiar  sense  of  density  which  the  healthy 
.uterine  wall  never  yields.  Here  too  the  direction  of  the  sound  saves  us  from 
mistaking  an  anteflexed  or  retroflexed  uterus  with  thickened  fundus,  for  a 
tumor. 

Still,  it  will  always  remain  true  that  small  interstitial,  or  subserous, 
fibroids  are  extremely  difficult  of  detection  ;  and  that,  when  complicated  by 
inflammatory  deposits,  their  certain  diagnosis  is  impossible. 

When  large,  sub])e.ritoneal  fibromata  are  almost  unmistakable.  They  are 
hard,  solid,  with  well-defined  outline,  dull  on  percussion,  intimately  con- 
nected with  the  womb  and  moving  with  it,  and  present  the  "  uterine  soufile" 
on  auscultation.  By  vaginal  touch,  the  tumor,  if  pelvic,  is  felt  to  be  hard, 
nodular,  often  multiple,  and  inseparable  from  the  womb,  which  is  gene- 
rally pushed  or  dragged  high  up,  so  that  the  cervix  lies  behind  the  symphysis 
pubis ;  the  cervix  is  also  indurated,  and  the  uterine  cavity  elongated. 

Diagnosis. — Uterine  fibroids  are  most  apt  to  be  mistaken,  when  small,  for 
anteflexion  or  retroflexion  of  the  womb,  for  early  pregnancy,  or  for  the  results 
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of  perimetritis  or  pelvic  hfematoeele ;  when  large,  for  ovarian  tumors,  for  late 
pregnancy,  either  normal  or  extra-uterine,  for  fecal  impaction,  and  for  hsema- 
tocele.  With  care,  however,  their  differentiation  from  most  of  these  condi- 
tions should  be  easy.  In  uterine  flexions,  the  sound  and  bimanual  palpation 
will  always  reveal  the  state  of  the  womb.  In  early  pregnancy,  that  organ  i& 
soft  and  compressible,  and  usually  the  concomitant  symptoms  of  gestation 
are  present :  in  the  case  of  fibroma  the  latter  are  absent,  and  the  cervix  and 
upper  uterus  are  even  harder  than  usual.  In  perimetritis  the  pelvic  tissues 
are  boggy  to  the  touch,  and  there  is  no  definite  outline  of  a  tumor.  In  hcema- 
toeele,  whether  large  or  small,  the  history  of  the  attack  and  the  peculiar  phy- 
sical signs,  which  are  at  first  those  of  a  soft,  fluctuating  tumor,  and  aftei'- 
wards  those  of  a  boggy,  indurated  mass,  will  guide  us  aright.  The  uterine 
position  may  here  be  altered,  but  its  consistence  will  he  unaftected,  and  there 
will  be  no  induration  of  the  cervix. 

Ovarian  tumors^  are  comparatively  soft  and  elastic ;  they  fluctuate  on  per- 
cussion, yield  no  uterine  souffle,  and  are  usually  not  movable  with  the  uterus. 
In  its  later  stages  normal  pregnancy  is  easier  of  differentiation  than  at  an 
earlier  period  ;  for,  in  addition  to  the  signs  specified,  we  have  then  the  aid  of 
ballottement,  of  the  foetal  movements,  and  of  uterine  contractions,  and  the 
signs  of  the  foetal  heart  to  guide  us  aright.  But,  if  the  foetus  be  dead  or  if  the- 
pregnancy  be  extra-uterine,  the  difficulty  of  diagnosis  is  much  greater.  Here 
the  history  of  the  case,  which  in  fibromata  will  be  one  of  slow  growth  and 
frequent  flooding,  and  the  fact  that  the  tumor  is  firm  and  unyielding,  is  of 
great  assistance ;  in  abdominal  pregnancy  the  gestation  sac  grows  rapidly, 
while  the  uterus  is  of  normal  size  and  depth,  and  its  mobility  independent 
of  the  abdominal  growth.  Fecal  impaction  is  distinguished  by  the  facts  that 
the  tumor  pits  on  deep  pressure,  and  that  it  exerts  little  or  no  influence  on 
uterine  health,  but  much  upon  the  patient's  digestion  and  habits  of  defecation. 

Prognosis. — In  considering  the  prognosis  of  fibromata,  extreme  caution 
should  be  exercised  before  a  final  opinion  is  given ;  and  the  natural  course  of  the 
disease,  the  exact  variety  and  nature  of  the  tumor,  and  the  pi^orainent  symp- 
toms present,  should  all  be  taken  into  account.  Death  occurs  with  extreme 
rarity  as  the  direct  result  of  the  disease,  although,  as  above  noted,  cases. 
have  occasionally  been  reported  as  fatal  from  sloughing  of  the  tumor  and  sep- 
ticaemia, from  simple  peritonitis  due  to  pressure,  from  hemorrhage  from  the 
sac,  and  from  urgemia  caused  by  renal  pressure. 

On  the  other  hand,  the  disease  sometimes  undergoes  spontaneous  cure;  this 
occurs  relatively  at  the  menopause,  and  absolutely  fi'om  a  variety  of  causes 
narrated  in  the  cases  which  Schroeder^  has  laboriously  collected.  This  author 
gives  the  literature  of  thirty-six  cases  (Gusserow,  after  sifting  them  carefully, 
reduces  the  number  to  thirty')  in  which  a  complete  cure,  with  disappearance 
of  the  growth,  took  place.  In  one  of  these  cases,  in  which  eight  fibroids  ex- 
isted, Madge^  says  that  several  disappeared  within  a  short  time  after  labor, 
and  that  others  diminished  in  size.  In  another  case,  not  included  in  this  list, 
Emmet*  reports  that  a  large  and  pronounced  subperitoneal  fibroid  disappeared 
during  pregnancy,  and  that  after  the  patient's  confinement  her  attendant  could 
find  no  trace  of  it.  With  the  details  of  this  case  I  am  myself  personally 
familiar.     Still  others  have  been  reported  by  Prof  A.  E.  Simpson. 

Besides  this  process  of  retrograde  metamorphosis  and  absorption,  a  perfect 
cure  sometimes  occurs  through  spontaneous  expulsion.     This  may  take  place 

'  See  page  795,  supra.  ^  Ziemssen's  Cyclopsedia,  Am.  ed.,  vol.  x.  p.  242. 

3  Trans.  Lond.  Obstet.  Soc,  vol.  xiv.  p.  227. 

*  Prino.  and  Pract.  of  Gynaecology,  p.  544.     1884. 
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through  the  breaking  down  of  the  tumor,  which  is  always  a  critical  affair 
for  the  patient,  since  it  involves  risks  of  fresh  hemorrhage  and  septic  absorp- 
tion ;  through  ulceration  of  the  capsule  and  gradual  enucleation  of  the 
growth  ;  and  through  extrusion  of  the  tumor,  if  pedunculated,  into  the  vagina 
or  rectum.  Spontaneous  enucleation  is  exceedingly  rare ;  pedunculation  and 
extrusion  of  the  tumor  into  the  vagina  are  quite  commonly  met  with. 

Treatment. — This  may  be  either  dietetic,  medical,  or  surgical.  In  the 
matter  of  diet,  it  has  been  found  by  Cutter*  that  farinaceous  food  and  milk 
contribute  to  the  growth  of  fibromata ;  while  a  strict  regimen  of  meat  and 
wine,  or  with  the  slight  modifications  allowed  in  diabetic  diet-lists,  will  in 
many  cases  diminish  their  volume.  My  own  experience  in  a  limited  number 
of  cases  has  confirmed  this  statement;  but  the  enforcement  of  such  a  regimen 
is  not  alvvaj's  successful  or  even  practicable ;  and,  if  adopted,  it  should  be 
combined  with  a  careful  employment  of  medical  treatment  also. 

Here  there  is  only  one  drug — ergot — which  at  all  deserves  our  confidence ; 
and,  instead  of  acting  directly  upon  the  tumor,  its  influence  is  chiefly  through 
the  unstriped  muscular  tissue  of  the  womb.^  It  is  best  used  hypodermically 
in  the  form  of  Hildebrandt's  or  Merck's  ergotine,  of  which  from  three  to  ten 
grains,  dissolved  in  water,  or  in  water  and  glycerine,  may  be  injected  every 
second  or  third  day.  To  this  solution  chloral  has  been  added,  to  make  it  keep 
better ;  but  in  any  case  it  soon  decomposes,  or  becomes  inert,  and  should  often 
be  made  up  afresh.  Hildebrandt's  injections  were  made  in  the  hypogastrium, 
but  the  hip  is  now  generally  preferred,  and  if  the  fluid  be  thrown  deep  into 
the  gluteal  muscle,  or  the  thick  subcutaneous  tissue,  neither  abscess  nor  erysi- 
pelatous inflammation  need  be  feared.  This  mode  of  treatment  must  be  con- 
tinued for  several  months ;  and,  just  before  each  menstruation,  the  injections 
should  be  increased  in  frequency  and  thoroughness.  When  given  otherwise 
than  hj'podermieally — in  pill,  fluid  extract,  or  suppository — ergot  is  indeci- 
sive, and  usually  disappoints  our  expectations. 

In  conjunction  with  rigid  diet.  Dr.  Ephraim  Cutter,  of  Boston,  used  the 
galvanic  current,  which  was  passed  into  the  tumor  through  strong  steel  needle- 
electrodes  ;  and  in  1880  he  reported  to  the  Boston  Gynaecological  Society  a 
series  of  50  cases,  in  which  4  patients  had  been  quite  cured,  32  improved,  and 
4  had  died  through  this  treatment.  In  five  cases  of  subperitoneal  fibroid — all 
iu  private  practice- — in  which  I  have  instituted  this  treatment,  not  one  has 
seemed  to  be  benefited  by  the  electrolysis.  In  another  case  in  the  care  of 
one  of  my  colleagues,  at  the  Woman's  Hospital,  hj'sterectomy  has  just  been 
performed,  after  i-epeated  and  painstaking  efforts  to  remove  a  multiple  sub- 
serous fibroid  by  electricity.  In  the  future  it  may,  perhaps,  be  differently 
applied  with  better  results. 

The  surgical  treatment  of  fibromata  naturally  divides  itself  into  procedures 
for  the  removal  of  the  tumor  through  the  vagina  or  through  the  abdominal 
walls. 

Leaving  the  subject  of  laparotomy,  including  hysterectomy,  for  future 
consideration,  the  first  of  these  methods  will  now  be  described. 

This  is  multiple,  and  consists  of,  (1)  Avulsion;  (2)ficrasement;  (3)  Enuclea- 
tion ;  (4)  Gradual  traction  by  Emmet's  method. 

Avulsion  is  effected  by  steady  and  forcible  traction  with  forceps  or  stout 
teuacula,  which  sometimes  tear  loose  the  attachments  of  a  sessile  tumor  or 
break  the  pedicle  of  a  polypus.  If  the  uterine  attachments  should  not  yield, 
two  fingers  are,  if  possible, 'passed  into  the  womb,  and  separation  aided  by 

'  Amer.  Journ.  of  Obstetrics,  October,  1877. 

2  Hence  it  is  least  applicable  to  subperitoneal  fibroids. 
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them.  This  plan  of  treatment  is  now  practically  abandoned,  and  twenty 
years  ago  was  condemned  by  West  as  a  relic  of  barbarous  surgery. 

tlcrasement  is  most  applicable  to  the  removal  of  polypi  and  of  pedunculated 
fibroids.  It  may  be  practised  either  with  the  chain-ecraseur  of  Chassaignac, 
the  wire-ecraseurs  of  Simpson  or  Braxton  Hicks,  or  the  galvano-cauter}'  wire. 
In  either  case  the  object  is  the  same :  to  remove  the  tumor  more  slowly  and 
with  less  hemorrhage  than  with  knife  or  scissors.  In  this  mode  of  treatment 
the  patient  is  etherized  and  placed  on  her  left  side,  and  the  tumor  or  cervix  is 
exposed  with  Sims's  speculum ;  if  the  growth  is  still  intra-uterine,  the  cervix 
is  cut  or  dilated  until  the  tumor  is  reached;  this  is  then  drawn  down  with 
volsella,  or  with  lion-toothed  or  Museux's  forceps,  and  the  chain  or  wire  is 
carefully  passed  around  the  pedicle;  just  before  the  chain  or  wire  is  tightened, 
additional  traction  is  made  on  the  tumor  to  be  sure  that  as  much  of  the 
pedicle  as  possible  is  included  in  the  loop.  Then  the  screw  is  worked,  or 
the  galvanic  current  is  turned  on,  very  slowly,  so  as  to  heat  the  wire  only  to 
a  red  heat,  or  to  crush  the  pedicle  only  after  gradual  strangulation.  Little 
or  no  hemorrhage  should  attend  this  step  of  the  operation ;  if  the  tumor  be 
too  large  to  pass  the  vulva,  it  should  be  cut  up  and  removed  piecemeal, 
ferasement  is  preferable  to  the  old  method  of  excision  ;  but,  except  with 
the  galvano-cautery,  it  is  little  practised  in  this  country. 

Enucleation  is  adapted  to  the  removal  of  interstitial  fibroids  and  of  such 
submucous  growths  as  still  retain  a  sessile  base.  It  may  be  accomplished 
(1)  by  incision  of  the  mucous  membrane  covering  the  face  of  the  tumor,  and 
then  leaving  its  gradual  expulsion  to  nature  with  such  aid  as  ergot  can  give 
to  the  uterine  contractions  ;  (2)  by  detaching  the  tumor  from  its  capsule  by 
Emmet's  or  Simpson's  nail-curette,  by  Sims's  enucleator,  or  by  Thomas's 
spoon-saw.  By  whatever  method  pi'actised,  enucleation  is  always  fraught 
with  danger  to  the  patient,  while  to  the  most  expert  surgeon  it  is  more 
difficult  than  ovariotomy.  It  should  never  therefore  be  attempted  until  all 
means  of  palliating  the  disease  have  been  exhausted. 

Its  steps  are  as  follows :  The  patient  is  etherized  and  kept  in  Sims's  position 
on  the  left  side.  The  cervix  (previously  dilated)  is  caught  up  with  a  stout 
tenaculum  and  divided  bilaterally  with  scissors  or  thermo-cautery ;  prefer- 
ably with  the  latter.  The  tumor  is  now  examined  with  the  finger,  and  its 
attachments  to  the  uterus  (previously  examined  with  a  flexible  sound)  are 
accurately  determined.  A  deep  incision  is  made  through  its  mucous  mem- 
brane and  capsule  at  the  most  convenient  .point,  a  strong  volsella  or  lock- 
forceps  is  buried  in  the  neoplasm,  and,  while  moderate  traction  is  made,  the 
enucleator  or  spoon-saw  is  inserted  between  the  stretched  tumor  and  capsule, 
and  a  steady  eftbrt  is  made  to  shell  the  former  out  of  its  bed.  An  assistant  now 
grasps  the  fundus  uteri  through  the  abdominal  wall  and  pushes  it  steadily 
down  into  the  pelvis  until  the  end  of  the  operation.  If  the  serrated  scoop 
be  used,  separation  is  to  be  effected  by  what  its  author  terms'  "  a  gentle  pen- 
dulum motion"  of  the  handle  which  gives  the  teeth  of  the  blade  considerable 
play,  but  must  sometimes  be  changed  for  a  distinct  sawing  motion;  if  either 
of  the  enucleators,  it  must  be  made  to  scrape  or  work  around  the  tumor  so  as 
gradually  to  force  it  loose  from  the  capsule.  In  all  cases  the  tumor  must  be 
constantly  "hugged"  by  the  instrument  until  it  is  completely  separated. 
From  time  to  time  segments  of  the  growth  may  have  to  be  cut  away  with 
scissors,  and  a  fresh  hold  taken  with  the  volsella.  The  danger  with  all  enuclea- 
tors is  least  in  tumors  near  the  cervix  and  greatest  near  the  fundus  uteri ;  and 
when  the  uterine  walls  are  thin,  this  danger  is  ehhanced.  This  is  especially 
true  of  the  spoon-saw,  which  has  already  been  fatal  in  three  cases  in  the  Few 

•  Archives  of  Medicine  (New  York),  Feb.  1879. 
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York  Woman's  Hospital ;  one  in  my  own  hands,  the  others  in  those  of  two 
•of  my  fellow  colleagues  who  are  dexterous  and  experienced  operators.  In 
each  case  perforation  occurred  at  the  fundus,  and  death  rapidly  ensued  from 
septic  peritonitis. 

As  the  tumor  is  separated  from  its  capsule  or  its  uterine  nidus,  it  is  drawn 
down  and  out,  segments  being  cut  off  by  scissors  if  it  is  too  large  for  easy 
delivery.  The  uterus  is  then  washed  out  with  hot  carbolized  water  (not 
with  bichloride  solutions),  and  the  cavity  stuffed  lightly  with  aseptic  cotton, 
which  in  twenty-four  hours  is  to  be  changed. 

Gradual  firm  traction  is  advised  by  Dr.  Emmet  for  the  removal  of  sub- 
mucous or  pedunculated  tumors ;  and  he  reports  a  number  of  cases  in  detail' 
where  this  seems  to  have  rapidly  hastened  natural  expulsion  by  the  womb. 
As  the  growth  descends,  it  is  cut  off  piecemeal  with  curved  scissors,  and 
■ergot  is  given  freely.  When  finally  the  pedicle  can  be  reached,  this  is  at  once 
divided  with  curved  scissors,  and  the  remainder  of  the  tumor  is  removed ; 
the  wound  is  then  packed  with  aseptic  cotton  as  above,  and  hot  carbolized 
injections  are  used  freely.  The  after-treatment  in  each  method  consists  in  the 
•enforcement  of  complete  rest,  with  tlie  administration  of  morphia  in  modera- 
tion, and  of  liquid  food  and  stimulants. 

II.  Uterine  Eibro-Cysts. — Until  lately  these  tumors  were  thought  to  be 
exceedingly  rare,  but  it  is  now  known  that,  in  a  more  or  less  perfect  state  of 
development,  they  occur  quite  often.  Their  chief  clinical  importance  is  due 
to  the  difficulty  of  distinguishing  them  from  ovarian  cysts — a  difficulty  quite 
insurmouiitable  in  some  cases — but  in  the  future,  as  the  application  of  laparo- 
tomy to  the  treatment  of  uterine  outgrowths  becomes  clearer,  this  embarrass- 
ment will  be  of  less  import. 

In  the  vast  majority  of  cases  this  neoplasm  is  simply  a  subperitoneal  fibroid 
undergoing  the  process  of  softening ;  cystic  degeneration  is  an  error  of  terms, 
as  no  cyst-walls  line  the  cavities  thus  formed.  These  are  simply  dilatations 
of  the  interspaces  between  the  bundles  of  fibrous  tissue,  which  fill  with 
serum,  and  grow  larger  by  the  occasional  breaking  down  of  the  trabeculse 
between  them.  The  fluid,  which  is  probably  true  blood-serum,  with  a  little 
mucin  mixed  with  it,  coagulates  spontaneously  on  exposure  to  the  air — a  sign 
which  Atlee  thought  prima-facie  evidence  of  the  existence  of  a  fibro-cyst. 
Spiegelberg,  Atlee,  Wells,  and  Peaslee  have  all  recorded  cases  of  this  exact 
desci'iption. 

The  anatomical  appearance  is  that  of  a  subserous  fibroma,  with  firm  fibrous 
base,  arising  by  either  a  pedicle  or  a  sessile  base  from  the  uterus.  The  upper 
part  of  the  growth  is  softer,  expanded,  very  elastic,  and  dimly  fluctuating  on 
palpation ;  of  a  duskier  red  or  bluish  color  externally  ;  not  collapsing  when 
tapped,  but  when  opened  seen  to  consist  of  many  small  cavities  filled  with 
bloody  serum  and  flaky  deposit.  This  explains  the  sensation  of  softening 
and  imperfect  fluctuation  which  these  tumors  always  give  when  palpated. 

The  onl}'  symptoms  to  which  they  give  rise  are  those  of  subperitoneal 
■fibroids ;  their  growth  is  variable,  sometimes  rapid,  more  often  very  slow ; 
they  do  not  influence  menstruation ;  and  they  cause  less  detriment  to  the 
general  health  than  ovarian  cysts  of  the  same  size. 

Their  differential  diagnosis  is  most  difficult ;  but  usually  their  imperfect 
fluctuation,  their  mobility  with  the  womb,  their  evident  connection  with  the 
latter  as  demonstrated  by  a  rectal  examination  under  ether,  and  careful  ex- 
amination of  a  little  of  the'  fluid  withdrawn  by  aspiration,  will  suffice  to  in- 
dicate their  nature. 

Their  only  treatment  is  extirpation  by  laparotomy. 

'  Op.  cit.,  p.  587  et  seg. 


UTERINE   TUMORS.  815 

III.  Sarcomata  of  the  Uterus. — By  sarcoma  of  the  womb  is  meant  a  solid 
tumor  of  mildly  malignant  type,  originating  in  the  connective  tissue,  as  carci- 
noma originates  in  the  epithelium,  and  myoma  in  the  muscular  fibre,  of  the 
uterus.  It  is  generally  found  in  the  body  or  fundus  of  the  womb,  rarely  in 
the  cervix,  and  occurs  in  two  distinct  forms  or  stages  of  development : — 

1.  Diffuse  sarcoma  of  the  mucous  membrane. 

2.  Sarcoma  of  uterine  parenchyma  ("fibroid  sarcoma"  of  Schroeder). 

Pathology. — In  the  following  brief  statement  of  its  pathology,  reference 
will  be  made  chiefiy  to  the  views  of  Virchow,*  Grusserow,^  and  Cohnheim. 

In  the  first  variety  of  sarcoma  there  is  a  proliferation  of  cells  from  the  sub- 
mucous connective  tissue  of  the  cavity  of  the  womb,  or,  as  in  Kimert's  two 
cases  and  in  one  reported  by  Thomas,^  of  the  cervix.  These  cells  are  round, 
small,  rarely  spindle-shaped,  "and  under  their  influence  a  soft,  flabby,  or  villous 
tumor  develops,  which  grows  inwards  into  the  cavity  of  the  uterus."  (Schroe- 
der.) Often,  according  to  Grusserow,  this  growth  assumes  at  an  early  stage  of 
development  a  polypoid  or  circumscribed  form,  and  so  passes  insensibly  into 
the  second  or  fibrous  type  of  the  disease.  It  rarely  ulcerates  until  a  late  stage, 
unless  pressure  be  made  directly  upon  it ;  still  more  rarely,  as  in  a  case  re- 
ported by  Gusserow,  it  penetrates  the  uterine  wall,  throws  out  sprouting 
masses  like  true  cancer  into  the  abdominal  cavity,  and  aftects  neighboring 
organs.  As  it  spreads,  it  often  becomes  associated  with  the  product  of  epithe- 
lial cell-proliferation,  and  the  mixed  form  of  growth  results  which  is  termed 
by  Klebs  carcinosarcoma. 

The  second,  or  circumscribed,  form  of  sarcoma  arises  also  from  the  con- 
nective tissue,  but  from  deeper  layers  in  the  muscular  coat  of  the  uterine 
wall ;  like  fibroma,  it  may  be  interstitial,  submucous,  or  subperitoneal,  but  it 
is  never  encapsulated.  It  is  found  in  round  or  cylindrical  masses,  generally 
in  the  submucous  tissue,  but  extending  into  the  deeper  uterine  parenchyma. 
When  it  assumes  a  polypoid  tendency,  it  is  always,  according  to  Schroeder, 
found  to  have  been  developed  from  a  degenerated  fibroma.  Its  connection 
with  uterine  fibroids  is,  indeed,  exceedingly  close ;  and  a  microscopic  section 
generally  shows  all  the  constituents  of  the  myo-fibroma,  with  here  and  there 
■centres  of  cell-growth  around  which  round  and  spindle-shaped  cells  are  found 
in  profusion.  These  nodules  do  not  ulcerate  or  break  down  easily,  and  often 
grow  to  a  very  considerable  size ;  occasionally  they  become  pedunculated  and 
assume  a  polypoid  form,  when  they  may  be  extruded  by  uterine  contraction 
like  the  fibroids  which  they  so  closely  resemble.  Generally  remaining  sub- 
mucous, they  may  infiltrate  the  entire  uterine  walls.  By  metastasis,  or  by 
general  systemic  infiltration,  they  may  affect  neighboring  tissues,  though 
this  rarely  occurs ;  if  removed,  they  are  always  recurrent  in  the  same  tissue. 

Etiology  and  Mode  of  Occurrence. — Of  the  causation  of  diffuse  sarcoma 
of  the  uterus  nothing  definite  is  known.  Of  the  circumscribed  or  fibrous 
form,  Virchow  and  Schroeder  think  that  there  is  good  reason  to  believe  it  to 
be  due  to  a  special  degeneration  of  myomatous  or  fibroid  tumors. 

Either  form  may  occur  at  any  period  of  menstrual  life,  or  in  advanced  age ; 
neither  has  been  observed  before  puberty.  Sterility  seems  to  have  a  bearing 
upon  the  development  of  uterine  sarcoma :  of  seven  cases  reported  by  Emmet, 
six  occurred  in  sterile  subjects,  and  eight  in  a  series  of  fourteen  collected  by 
Schroeder ;  but  of  four  cases  of  which  I  have  accurate  notes,  three  were  in 

'  Die  krankiaflen  Geschwulste,  Bd.  ii.  S.  350." 
'  Neubildungen  des  Uterus.     Stuttgart,  1878, 
»  Diseases  of  Women,  p.  569.     1880. 
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women  who  had  borne  one  or  more  children.  One  of  these  (fatal  after  vaginal 
hysterectomy)  was  a  case  of  sarcoma  of  the  cervix,  of  which,  in  addition  to 
the  cases  of  Kimert  and  Thomas  above  cited,  Galabin^  and  A.  E.  Simpson^ 
have  each  reported  an  example.  In  sixty-three  cases  of  uterine  sarcoma 
reported  by  G-usserow  in  1878,  twenty-five  were  in  sterile  women  whose  ages 
ranged  from  20  to  70  years. 

Symptoms. — The  symptoms  of  uterine  sarcoma  are :  (1)  Menorrhagia  or 
metrorrhagia;  (2)  Watery  discharges,  pinkish  and  inodorous;  (3)  Slowly  in- 
creasing cachexia ;  (4)  Pain,  which  is  trifling  in  the  diifused  form  or  early 
stage,  but  very  severe  in  the  later  stages  of  circumscribed  sarcoma. 

Diagnosis. — The  conditions  from  which  sarcoma  is  to  be  differentiated  are 
fungous  endometritis,  uterine  fibroid,  carcinoma,  and  mucous  polypus.  From 
these  the  only  distinguishing  evidence,  besides  the  characteristic  cachexia, 
will  be  found  in  the  microscopical  examination  of  the  scrapings  removed  by 
the  curette.  Even  here  the  fact  that  epithelial  cells  are  also  removed  adds  to 
the  difficulties  of  diagnosis. 

Prognosis. — This  is  always  grave ;  and  unless  the  disease  can  be  recognized 
in  an  early  stage  and  the  entire  uterus  removed,  it  is  always  fatal.  This  is 
due  to  the  peculiar  tendency  of  the  disease  to  recur  in  the  same  tissue,  while 
it  is  indisposed  to  invade  other  organs.  In  fatal  cases  its  progress  is  less 
rapid  than  cancer  ;  its  duration  has  been  variously  estimated  at  from  three 
(Simpson)  to  ten  years  (Gusserow).  When  recurring  after  removal,  the  de- 
velopment of  the  tumor  is  more  rapid  than  before. 

Treatment. — As  soon  as  discovered  the  tumor  should  be  removed.  After 
thorough  dilatation  of  the  cervix,  the  surgeon  should  carefully  examine  the 
growth  and  its  base;  if  sessile  or  pedunculated,  should  excise  it  with  scissors, 
knife,  spoon-saw,  or  6craseur;  if  diffused  on  the  mucous  membrane,  should 
use  the  curette  extensively  and  most  carefully  ;  in  either  case  should  try  to 
effect  a  complete  removal  of  everything  down  to  the  uterine  parenchyma  ; 
should  cauterize  the  base  as  carefully  as  possible  with  carbolic  or  fuming 
nitric  acid  ;  and  should  pack  the  cavity  lightly  with  aseptic  cotton  pads. 

When  the  disease  is  of  the  circumscribed  fibrous  form,  and  can  be  accu- 
rately diagnosed,  extirpation  of  the  uterus  should  at  once  be  proposed  as  the 
only  means  of  saving  life. 

IV.  Carcinoma  of  the  Uterus. — By  carcinoma  or  cancer  of  the  uterus  is 
always  understood  cancer  of  the  cervix,  unless  otherwise  specified ;  in  686 
cases  of  cancer  of  the  womb,  carefully  collated  from  different  authors, 
Schroeder  found  only  13  cases  of  authenticated  cancer  of  the  body  of  the 
organ,  or  a  little  less  than  two  per  cent.^ 

Pathology  and  Mode  of  Occurrence. — A  scientific  classification  of  uterine 
cancer  on  the  basis  of  pathology  is  as  yet  impossible, ;  and,  for  convenience  of 
description,  I  shall  retain  the  old-time  division  into :  (1)  Encephaloid ;  (2) 
Schirrus ;  (3)  Epithelioma. 

Of  these  it  is  customary  to  say  that  encephaloid  and  epithelial  cancer  are 
very  common  in  the  womb,  while  schirrus  is  extremely  rare.     But  this  only 

•  Trans.  Lond.  Obstet.  Soc,  vol.  xx. 

'  Contributions  to  Obstetrics  and  Gynssoology.     Edinburgh,  1880. 

8  Hart  and  Barbour,  Manual  of  Gynsecology,  p.  464.     1882. 
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means  that  carcinoma  of  the  uterus  is  rapidly  fatal,  too  rapidly  for  it  to  effect 
the  metamorphosis  of  tissue  required  before  a  hard  schirrous  mass  can  be 
generated.  As  a  fact,  encephaloid  and  schirrous  cancer  are  only  different 
phases  of  the  same  condition ;  in  the  one  cellular  elements  predominate,  and 
in  the  other  fibrous  tissue. 

The  constitutional  origin  of  cancer  is  now  rarely  held,  although  ten  years 

f3  most  of  the  profession  in  Europe  and  in  this  country  believed  in  it. 
hatever  be  the  cell-change  that  precedes  its  formation,  it  is  now  commonly 
thought  a  local  disease  which  displays  from  the  outset  a  profound  tendency 
to  poison  the  general  system  through  the  lymphatics,  by  venous  absorption, 
and  by  rapid  extension  of  the  original  disease  to  neighboring  organs. 

In  the  cervix,  carcinoma  usually  begins  in  a  degeneration  of  the  connective- 
tissue  cells,  with  increasing  vascularity  of  the  connective-tissue  stroma.  The 
new  cells  which  are  thus  produced  assume  an  epithelij,!  character,  and  pro- 
liferate rapidly  ;  and  this  may  occur  either  just  under  the  mucous  membrane, 
on  the  vaginal  surface  of  the  cervix,  or  high  up  in  the  cervical  canal.  In 
the  latter  case,  they  soon  destroy  the  mucous  membrane  and  the  submucous 
tissue,  completely  excavating  the  cervical  canal.  When  it  begins  on  the 
vaginal  face  of  the  cervix,  the  disease  is  apt  to  sprout  down  into  the  vagina 
as  a  cauliflower  excrescence ;  the  malignancy  of  this  form  has  been  questioned. 
After  ulceration  begins,  we  lose  the  power  of  distinguishing'  between  these 
several  forms  of  incipient  disease. 

When  once  fairly  developed,  its  extension  is  very  rapid,  and  it  may  invade 
the  body  of  the  womb,  spread  downward  into  the  vagina,  or  extend  into 
the  pelvic  connective  tissue.-  In  the  latter  case  the  progress  is  effected 
"  either  by  a  continuous  infiltration  of  the  adjacent  connective  tissue,  or  as  a 
chain  of  nodules  running  in  the  direction  of  the  utero-sacral  ligaments."' 
After  this  it  directly  attacks  the  neighboring  pelvic  organs,  the  bladder  most 
frequently  and  quite  often  the  rectum,  the  ovaries,  and  the  pelvic  connective 
tissue.  Perforation  into  the  peritoneal  cavity  occurs  in  a  large  minority  of 
cases. 

Symptoms. —  The  local  symptoms  are :  (1)  Metrorrhagia  ;  (2)  Pain ;  (3) 
Toul  and  offensive  discharge  from  the  vagina.  The  general  symptoms  are : 
(1)  Rapid  emaciation  and  exhaustion ;  (2)  Peculiar  cancerous  cachexia. 

The  hemorrhage  characteristic  of  uterine  cancer  is  not  simple  menorrhagia, 
although  that  also  commonly  occurs ;  but  consists  of  sudden  gushes  of  blood, 
like  the  lesser  hemorrhagic  attacks  in  cases  of  placenta  prcevia.  This  may 
occur  while  straining  at  stool,  or  during  any  unusual  exertion,  or  spontane- 
ously ;  incautious  manipulation  during  a  vaginal  examination  often  occasions 
it.  Although  sudden  in  its  onset,  the  hemorrhage  ends  in  a  prolonged 
drainage  which  often  lasts  several  days  or  a  week.  It  is  mainly  charac- 
teristic of  the  early  stage  of  the  disease,  while  the  stroma  is  highly  vascular, 
and  before  ulceration  begins.  It  perceptibly  affects  menstruation,  which  is 
more  prolonged  and  more  profuse  than  usual ;  at  middle  life  this  is  often 
mistaken  for  "  the  change  of  life."  It  is  seldom,  if  ever,  fatal. 
_  Fain  is  rarely  severe  in  the  early  stage  of  uterine  cancer,  and  often  is  en- 
tirely absent.  But  as  the  disease  advances,  and  either  invades  the  uterine 
cavity  or  extends  to  neighboring  tissues,  it  becomes  prominent  and  is  often 
excessive.  The  cause  of  this  is  multiple :  new  tissue-formations  compress 
the  nerve-filaments  ;  subacute  peritonitis  is  established  around  the  advancing 
cancer ;  ulceration  of  the  bladder  or  rectum  is  inseparable  from  pain  in  those 
sensitive  viscera.    It  is  greatest  in  schirroid  cases,  less  severe  when  ulcera- 

'  Hart  and  Barbour,  op.  oit.,  p.  428. 
VOL.  VI. — 52 
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tion  begins  early  at  the  original  site  of  the  disease.  The  pain  is  dull  and 
throbbing,  in  the  back  and  pelvis,  or  lancinating  and  acute,  and  felt  in  the 
groin  and  thighs,  in  accordance  with  the  nerves  aftected ;  and  it  may  usually 
be  distinguished  from  that  of  the  concomitant  peritonitis  by  the  tenderness 
and  tension  of  the  abdominal  walls  in  the  latter  condition. 

The  vaginal  discharge  is  characteristic,  and  almost  pathognomonic.  It  is 
copious  and  watery  in  certain  forms  of  epithelioma,  but  usually  thin,  mucoid, 
brownish,  or  streaked  with  blood,  and  peculiarly  stinking  in  odor.  In  the 
former  case  there  is  little  or  no  odor,  and  the  flow  is  simply  "  a  transudation 
of  serum  ;"  in  the  latter  the  foul  smell  is  due  to  the  rapid  necrosis  of  tissue. 
Like  the  pain,  it  is  chiefly  found  in  the  later  stages  of  cancer,  when  ulcera- 
tion is  rapidly  progressing,  with  molecular  death  of  the  newly-formed  tissue. 
It  is  often  acrid,  and  excoriates  the  pudenda  and  thighs ;  its  distinctive  odor 
makes  the  unfortunate  patient  oflfensive  to  all  around  her. 

The  general  or  constitutional  symptoms  of  carcinoma  uteri  scarcely  call  for 
comment,  as  they  are  common  to  all  forms  of  the  disease.  The  most  obvious 
are  wasting  or  emaciation,  and  the  peculiar  cancerous  cachexia  or  cancerous 
fades. 

The  former  of  these  is  due  only  in  slight  degree  to  the  drain  made  upon 
the  system  by  the  cancerous  discharge ;  it  is  mainly  caused  and  maintained 
by  disturbances  of  appetite  and  digestion,  from  the  excessive  toxaemia  of  the 
disease,  and  from  the  poisoning  of  the  atmosphere  which  the  patient  breathes 
by  the  foul  discharges  from  the  womb. 

The  cancerous  facies  is  indicated  by  a  peculiar  dingy-yellow  hue  of  skin 
which,  once  acquired,  is  never  lost.  This  is  less  yellow  than  in  jaundice,  and 
the  white  of  the  eye  is  not  aftected.  It  is  caused  in  part  by  simple  ansemia, 
and  partly  by  a  special  form  of  blood-poisoning  not  fully  understood ;  Barnes 
ascribes  it  to  the  decomposition  of  fecal  matter  and  •  its  absorption  into  the 
blood,  and  terms  it  coprcemia.  Probably  ursemic  conditions  of  the  blood  have 
much  to  do  with  its  causation. 

Diagnosis. — After  the  stage  of  ulceration  begins,  diagnosis  is  comparatively 
easy  ;  in  its  earliest  period,  the  microscope  alone  will  decide  the  nature  of  the 
scrapings  removed  by  the  curette.  Few  patients,  however,  in  actual  practice, 
apply  for  relief  before  ulceration  has  begun.  Then  a  vaginal  examination 
discovers  the  cervix  enlarged,  indurated,  and  with  everted  lips;  and  springing 
from  one  of  them  a  spongy  mass,  soft,  friable,  with  dense,  hard  edges,  either 
projecting  free  into  the  vaginal  cavity,  or  creeping  down  the  anterior  or  pos- 
terior vaginal  wall.  This  may  bleed  slightly  at  the  gentlest  touch,  and  its 
contact  leaves  upon  the  examining  finger  a  fetor  which  is  unmistakable. 

The  persistence  of  this  odor  is  remarkable,  although  a  few  applications, 
notably  flaxseed  meal  and  ground  coffee,  will  promptly  remove  it.  When  with- 
drawn, the  finger  may  be  stained  with  blood  or  bloody  mucus.  The  specu- 
lum should  not  be  used,  as  it  causes  needless  pain,  and  is  liable  to  cause 
hemorrhage  which  is  most  difficult  of  arrest  in  some  cases;  the  rectum  should 
always  be  explored,  both  to  ascertain  if  the  malady  has  yet  spread  to  it,  and 
to  obtain  a  better  appreciation  of  the  state  of  the  upper  pelvic  cavity  than  can 
be  acquired  through  the  vagina.  If  there  be  much  tenderness,  a  solution  of 
cocaine  should  be  freely  applied.  Finally,  if  doubt  still  remain — and  cases  on 
the  border  line  will  often  occur  in  practice^the  microscope  should  always  be 
employed,  and  the  debris  thoroughly  examined.  Here  the  diagnosis  will  be 
confirmed  by  finding  large  aggregations  of  epithelial  cells,  with  one  or  more 
nuclei,  in'  a  fibrous  stroma  with  alveolar  spaces.  This  may  be  said  to  be 
typical  of  cancer,  although  there  is  certainly  no  distinctive  cancer-cell.  In  a 
word,  b'efore  ulceration  begins  all  of  these  tests  will  be  requisite  for  a  diag- 
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nosis,  which,  until  then,  is  as  difficult  as  it  is  after  that  period  simple  and 
•certain  to  the  experienced  touch. 

Differentiation. — The  lesions  with  which  carcinoma  is  likely  to  be  con- 
founded are:  (1)  Laceration  of  the  cervix  with  much  ectropion  and  ero- 
sion; (2)  Diphtheritic  inflammation  of  the  cervix;  (3)  Syphilitic  ulceration, 
or  condylomata,  of  the  cervix ;  (4)  Retention  of  products  of  conception  in 
the  canal ;  (5)  Sloughing  polypi  or  fibroids ;  (6)  Sarcoma  of  the  cervix. 

From  what  has  been  said  above,  it  would  seem  that  a  dift'erential  diagnosis 
of  cancer  could  easily  be  made  from  any  of  these  conditions.  As  a  fact  this 
is  not  so.  In  the  early  stage  (precisely  when  it  is  most  important  for  the 
patient's  futui'e)  this  is  well  nigh  impossible ;  and,  without  microscopic  aid, 
quite  impossible  in  some  cases.  If  this  be  true  with  experts,  and  it  is  true,  the 
reader  may  infer  how  often  errors  of  diagnosis  are  made  by  the  mass  of  prac- 
titioners. I  have  frequently  seen  cases  in  consultation  (and  can  recall  two  as 
occurring  within  the  last  six  months),  where  a  wrong  diagnosis,  or  no  diag- 
nosis, had  been  made,  although  sprouting  epithelioma  or  encephaloid  of  the 
cervix  filled  the  entire  vagina.  Another  source  of  confusion  here  is  due  to 
the  fact,  pointed  out  by  Emmet,  and  also  by  Ruge  and  Veit,  that  some  of 
these  lesions  (as,  for  instance,  the  old  erosions  of  a  badly  lacerated  cervix) 
merge  insensibly  into  malignant  disease.  Spiegelberg's  tests — of  the  mobil- 
ity (or  immobility)  of  the  cervical  mucous  membrane,  and  the  dilatability  of 
the  cervix  by  tents — are  fallacious  or  impracticable.  Only  the  minutest  and 
most  painstaking  care,  investigation  of  the  antecedent  history,  and  accurate 
vaginal,  rectal,  and  microscopical  examination,  will  enable  the  surgeon  to 
reach  a  correct  verdict. 

Prognosis. — In  carcinoma  uteri  the  prognosis  is  so  grave  that  we  concern 
ourselves  chiefly  with  the  question  of  the  possible  duration  of  life,  and  not 
with  that  of  ultimate  recovery.  That  one,  or  possibly  two,  seemingly 
authenticated  cases'  of  spontaneous  cure  should  be  on  record  is,  perhaps,  an 
interesting  fact  in  medical  history ;  but  it  in  nowise  afi'ects  the  result  of  statis- 
tical inquiry.  This  is  that  the  patient's  average  expectation  of  life  is  from 
one  to  three  years  from  the  date  of  the  first  appreciable  symptoms,  if  no  eftbrt 
be  made  to  treat  the  disease ;  and,  as  far  as  can  be  inferred  from  the  statistics 
of  Schroeder,  M.  Hofmeier,  and  A.  Martin,  that  from  two  to  five  years  of  life 
may  be  added  to  this  if  vaginal,  or  supra-vaginal,  extirpation  be  performed.^ 
When  death  (without  operative  interference)  occurs,  it  is  usually  from 
uraemia,  or  other  form  of  septicsemia,  peritonitis,  exhaustion,  or  (most  rarely) 
hemorrhage.  The  first-named  of  these  causes  of  death  is  much  more  frequent 
than  has  been  supposed ;  peritonitis  is  rarely  fatal  unless  complicated  by  per- 
foration ;  general  exhaustion  and  marasmus  are  quite  common. 

Treatment. — In  modern  practice,  the  treatment  of  uterine  cancer  is  essen- 
tially surgical.  No  eflbrt  will,  therefore,  be  made  to  describe  here  the  medical 
treatment  which  has  been  vainly  attempted  in  the  past.  The  treatment  may 
be  either  palliative  or  radical;  in  the  near  future,  it  may  perhaps  be  termed 
curative,  for,  with  the  constant  improvement  of  our  present  methods,  the  pos- 
sibility of  our  treating  the  disease  successfully  seems  largely  dependent  upon 
the  possibility  of  our  detecting  it  in  its  earliest  stage.  Unhappily  at  present 
this  is  often  beyond  our  ken ;  and  the  facts  that  the  inception  of  the  malady 
is  overlooked,  that  the  nature  of  the  uterine  tissue  is  especially  favorable  for 
its  development,  and  that  it  is  impossible  to  remove  secondary  pelvic,  deposits 

1  Barnes,  Diseases  of  Women.     London,  1878. 

2  Ceutraltlatt  fur  Gyn.,  Nov.  1885. 


820  OVARIAN  AND  UTERINE  TUMORS. 

(as  can  be  done  in  the  removal  of  mammary  cancer),  sufficiently  explain  the 
imperfection  of  our  results. 

1.  The  palliative  treatment  may  be  summed  up  in  a  few  words.  Its  object  is 
the  relief  of  pain,  hemorrhage,  and  offensive  discharge ;  and  the  improvement 
of  the  patient's  general  health. 

Pain  is  remediable  only  by  opium  or  its  derivatives,  which  may  be  given 
either  hypodermically  or  by  rectal  suppository. 

Hemorrhage  may  be  arrested  by  the  vaginal  tampon,  by  styptics,  or  by  the 
thermo-cautery  ;  and  its  recurrence  may  be  prevented  by  the  use  of  mild 
astringent' injections,  of  which  the  best  is  a  solution  of  acetate  of  lead  and 
alum ;  the  iron  salts  are  objectionable,  and  the  weaker  astringents,  like  borax  • 
and  tannin,  are  of  no  avail. 

Foul  and  offensive  vaginal  discharges  are  most  difficult  of  control,  but  are 
also  best  treated  by  vaginal  injections.  Here  disinfectant  and  deodorant 
additions  may  be  made  to  the  astringents  above  recommended  ;  permanganate 
of  potassium,  carbolic  acid,  listerine,  Bobceuf's  ph^nol-sodique,  may  all  be 
used  in  this  way  with  good  effect.  Weak  solutions  of  bromine  are  also 
sometimes  employed,  but  their  odor  is  offensive.  The  irritation  of  the  ex- 
ternal genitals  caused  by  these  acrid  discharges  is  best  allayed  by  the  free 
use  of  an  ointment  of  cocaine  (4  per  cent.)  and  vaseline. 

The  nutrition  and  general  health  of  the  patient  require  constant  attention, 
whether  the  object  be  to  prepare  her  for  a  surgical  operation,  or  merely  to 
retard  the  exhausting  progress  of  the  disease.  The  indications  here  are  to 
maintain  purity  of  the  surrounding  atmosphere,  to  give  ample  supplies  of 
nutritious  food,  and  to  prevent  constipation. 

2.  The  radical  treatment  of  uterine  cancer  contemplates  the  extirpation  of  the 
diseased  tissue.  If  this  could  be  certainly  and  completely  done,  carcinoma 
would  cease  to  be  an  incurable  disease.  But  no  test  yet  devised  by  science, 
suffices  to  show  how  far  apparently  healthy,  contiguous  tissue  is  already  in- 
filtrated with  cancer  germs,  or  just  when  the  general  system  has  been  poisoned 
by  the  local  disease.  All  that  we  know  is  that  adjoining  tissues,  though  appa- 
reyitly  healthy,  are  infiltrated  to  a  much  further  point  than  formerly  supposed  \ 
and  that  after  ulceration  begins,  surgery  can  only  postpone  the  fatal  issue. 

In  selecting  either  of  the  following  methods,  it  must  never  be  forgotten 
that  success  is  dependent  almost  wholly  upon  the  thoroughness  with  which 
ablation  of  the  diseased  tissue  is  effected. 

The  modes  of  accomplishing  this  are  :  (1)  Cauterization ;  (2)  Scraping  or 
curetting ;  (3)  Amputation  of  the  cervix ;  (4)  Extirpation  of  the  uterus,  vagi- 
nal or  abdominal. 

(1)  Cauterization  may  be  effected  with  mineral  acids,  such  as  the  nitric  or 
muriatic,  with  bichloride  of  zinc  or  bromine,  with  the  thermic  or  galvanic 
cauterj'',  or  with  the  actual  cautery.  If  chemical  agents  be  used,  their  appli- 
cation should  always  be  followed  by  that  of  the  thermo-cautery ;  and  the  utmost 
care  should  be  taken  first  to  dry  the  surface,  then  to  cauterize  extensively,  cut- 
ting away  all  loose  and  necrosed  tissue,  and  finally  to  dry  the  surface  again 
and  to  apply  an  aseptic  tampon.  In  epithelioma  and  analogous  conditions 
of  the  cervix,  Churchill,  ISToeggerath,  and  others,  have  obtained  excellent 
results  in  this  way ;  but  the  treatment  requires  frequent  repetition,  and  its 
applicability  is  very  limited. 

(2)  Curetting  is  best  done  with  Simon's  scoop  or  Sims's  sharp  curette, 
which  here  finds  its  greatest  utility.  Cases  in  which  the  disease  is  rapidly 
spreading  to  the  vaginal  walls,  or  in  which  ablation  of  the  cervix  is  impossible, 
are  most  suitable  for  this  treatment.  The  curetting  should  be  firm  and 
thorough,  until  a  layer  of  healthy  tissue  has  been  removed,  and  then  should 
be  followed  by  the  use  of  the  thermo-cautery  as  before  ;  rigid  antiseptic  pre- 
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cautions  must  be  taken  throughout  the  operation,  and  an  aseptic  tampon 
should  subsequently  be  applied  and  maintained  in  the  vagina  for  a  week  or 
ten  days. 

(3)  Amputation  of  the  cervix  is  demanded  when  the  cancerous  disease  is  appa- 
rently limited  to  the  cervix  uteri,  or  when,  beginning  there,  it  has  invaded 
other  tissues  only  to  a  limited  degree.  It  includes :  1.  Amputation  of  the 
vaginal  portion  only  ;  2.  Supravaginal  amputation  (Schroeder's  method). 

The  first  (and  much  the  simpler)  of  these  operations  may  be  performed 
with  the  knife  or  scissors,  the  ecraseur,  or  the  galvano-cautery  wire.  Each 
•of  these  instruments  has  its  advantages  and  drawbacks.  If  the  former  be 
selected,  the  cervix  is  to  be  split  bilaterally  up  to  the  vaginal  junction, 
wedge-shaped  portions,  including  all  the  diseased  tissue,  excised  from  the 
anterior  and  posterior  lips,  and  the  flaps  so  stitched  together  as  to  unite  cer- 
vical to  vaginal  mucous  membrane ;  after  which  the  lateral  incisions  areto  be 
•closed  by  silver  sutures.  This  is  Marekwald's  method,  and  in  my  hands 
it  has  seemed  satisfactory  when  the  cervix  could  be  drawn  down  to  the 
vulva ;  but,  as  the  hemorrhage  is  apt  to  be  profuse,  it  is  unsuitable  for  cases 
in  which  the  uterus  is  fixed. 

If  ecrasement  be  preferred,  the  curved  ecraseur  of  Simpson  should  be  used, 
as  this  obviates  much  of  the  traction  upon  the  uterus  which  must  otherwise 
be  made.  The  chain  must  be  passed  as  high  as  possible  upon  the  cervix — it 
involves  no  danger  to  either  bladder  or  Douglas's  pouch  if  the  womb  be  not 
•dragged  down — and  it  must  be  tightened  with  extreme  deliberation,  fully 
ten  minutes  by  the  watch  being  allowed  for  its  cutting  its  way  through. 
Both  this  and  the  previous  operation  may  be  done  under  continuous  irri- 
gation with  a  2-per-cent.  carbolic  acid  solution.  Ether  of  course  is  used,  and 
the  patient  is  kept  in  Sims's  left  lateral  position. 

should  the  galvano-cautery  be  used,  as  is  generally  done  in  New  York,  the 
wire-loop  is  passed  (cold)  at  the  same  height  as  the  eci-aseur-chain  ;  and,  when 
tightened,  the  current  is  slowly  turned  on  so  as  to  heat  the  wire  only  to  a 
red  heat ;  more  than  this  is  undesirable,  as  it  is  extremely  important  that  the 
wire  should  burn  through  the  tissue  very  slowly.  The  cervix  is  apt  to  slip 
unless  it  be  steadied  by  volsella,  or,  better,  with  Thomas's  screw  forceps'  with 
shoulders,  which  also  steadies  the  wire.  The  best  galvano-cautery  batteries 
in  use  in  this  country  are  Byrne's  and  Dawson's ;  and  to  Dr.  John  Byrne,  of 
Brooklyn,^  the  American  profession  is  more  indebted  than  to  any  one  else, 
for  his  intelligent  labors  in  perfecting  this  method  of  treatment. 

In  the  after-treatment  of  these  cases,  careful  and  efficient  tamponing  of  the 
vagina  for  a  week  or  ten  days  is  most  important,  for  the  danger  of  second- 
ary hemorrhage  is  much  greater  than  is  commonly  supposed.  I  have  seen 
most  alarming  hemorrhage  on  the  seventh  day,  and  Thomas  on  the  ninth  day, 
after  operations  conducted  in  this  manner;  and  nothing  can  be  juster  than 
that  author's  warning  that "  reliance  on  the  hemostatic  powers  of  the  electro- 
•cautery  in  this  operation  is  a  delusion,  and  a  most  dangerous  one." 

Supravaginal  amputation  of  the  cervix  (Schroeder's  operation)  is  indi- 
■cated  when  cancerous  infiltration  is  thought  to  have  passed  still  higher  up  the 
womb,  and  is  thus  performed :  The  cervix  is  drawn  down  to  the  vulva  by 
stout  volsella  forceps,  or  by  two  ligatures  passed  deeply  through  the  para- 
■metria.  A  curved  incision  is  then  made  in  the  anterior  vaginal  vault,  deeply 
into  _the_  submucous  tissue.  The  cervix  is  drawn  forward  and  a  similar 
incision  is  made  through  the  posterior  vaginal  vault,  the  ends  of  the  incisions 
meeting  on  either  side.     The  bladder  is  rarely  or  never  injured  in  front;  and 

'  Op.  cit.,  p.  593. 

*  Amputation  and  excision  of  the  cervix  uteri,  Trans.  Am.  Gyn.  Soo.,  vol.  ii.  p.  57  et  seq. 
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Douglas's  pouch  may  be  opened  with  impunity  behind.  At  the  sides  of  the 
cervix  the  connective  tissue  is  denser  and  more  vascular,  and  here  scissors 
must  be  used,  and  ligatures 'perhaps  applied  to  vessels.  When  the  cervix  is 
now  freed,  it  is  incised  in  front  as  high  as  may  be  needed,  and  as  deeply  a& 
into  the  canal.  The  anterior  wall  of  the  cervix  is  stitched  to  the  anterior 
vaginal  wall,  which  secures  the  cervix  against  retraction,  while  the  posterior 
wall  is  divided  and  the  amputation  finished.  It  is  further  steadied  by  the 
sutures  passed  through  the  anterior  wall,  which  are  purposely  left  long.  The 
posterior  cut  surface  of  the  cervix  is  then  sewed  to  the  posterior  vaginal  wall,. 
and  the  operation  is  completed  by  uniting  the  lateral  ends  of  the  vaginal 
wound  with  sutures  passed  deeply  into  the  uterine  tissue  to  guard  against 
hemorrhage.  By  maintaining  steady  traction  upon  the  cervix  during  the 
entire  operation,  there  is  no  danger  of  wounding  either  the  bladder  or  the 
ureters.  As  to  the  value  of  this  operation,  it  may  be  said  to  be  not  very  dan- 
gerous to  life,  and  yet  not  very  satisfactory  in  its  results,  although  the  future 
will  doubtless  make  it  more  so. 

In  October,  1886,  Dr.  ^M.  Hofmeier  reported'  that,  at  the  Berlin  Institute^ 
there  had  been  performed  up  to  January  1,  1884,  altogether  83  supravaginal 
amputations  of  the  cervix :  8  patients  had  died ;  in  19  cases  the  result  re-, 
mained  doubtful ;  in  35  relapse  had  occurred  within  two  years ;  21  patients- 
had  remained  free  from  disease  for  two  years  or  longer.  In  1882,  Dr.  W,  H> 
Baker,^  of  Boston,  published  the  results  of  his  experience  in  removing  a 
much .  larger  segment  of  the  diseased  uterus.  His  procedure  is  analogous  to- 
Schroeder's,  but  more  radical ;  he  does  not  open  the  peritoneum  behind  the 
cervix,  and,  instead  of  excising  the  neck  at  the  internal  os,  he  takes  a  large 
conical  section  out  of  the  uterus  with  the  apex  approximating  the  fundus. 
Of  six  patients  thus  treated  all  were  living  at  the  end  of  six  years,  and  the 
disease  had  returned  in  only  one  within  that  time.*  After  excision  of  all  the 
diseased  tissue.  Baker  uses  the  Paquelin  cautery  thoroughly  upon  the  raw 
surface. 

(4)  Extirpation  of  the  uterus  may  be  done  by  the  vaginal  method,  or  by 
abdominal  section  (Freund's  operation). 

For  the  technique  of  vaginal  hysterectomy  we  are  mainly  indebted  to- 
Schroeder,  although  A.  Martin,  of  Berlin,  has  up  to  the  present  time  per- 
formed the  operation  most  frequently  (72  cases,  with  14  deaths).  Its  appli- 
cability and  its  advantage  over  amputation  of  the  cervix,  where  cancerous 
disease  has  infiltrated  most  of  the  uterus,  must  be  obvious.  The  mode  of 
performing  this  operation  will  be  described  hereafter. 


Affections  likely  to  be  Mistaken  for  Ovarian  or  Uterine  Tumors. 

Under  this  heading  will  be  described  certain  affections  which  may  be  mis- 
taken for  ovarian  or  uterine  growths,  and  which  may  themselves  become  the 
subject  of  operative  treatment. 

Cysts  of  the  Broad  Ligament. — -Parovarian  cysts,  or  cysts  of  the  broad 
ligament,  are  comparatively  rare ;  but,  at  all  periods  of  development,  and 
especially  at  an  early  stage,  they  are  liable  from  their  position  and  their 
ready  fluctuation  to  be  mistaken  for  ovarian  cystomata.  Indeed,  at  an  early 
age,  it  is  well-nigh  impossible  to  distinguish  between  them.  They  are  reten- 
tion-cysts only,  and  originate  in  the  parovarium.  Wolffian  body,  or  body 

'  Amer.  Journ.  of  Obst.,  Feb.  1886,  from  Centralblatt  fiir  Gyn. 

*  Amer.  Journ.  of  Obst.,  April,  1882.  ^  Trans.  Amer.  Gyn.  Soc,  vol.  ix.  p.  229. 
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of  Rosenmiiller,  which  lies  between  the  folds  of  the  broad  ligaments  near  its 
margin.  One  or  more  of  the  ducts,  of  which  this  organ  is  mainly  composed, 
undergoes  slight  dropsical  distention  from  a  casual  irritation  ;  this  increases 
under  favorable  conditions,  and  the  sac  becomes  distended  rapidly  and  to. a 
large  size.  The  walls  of  these  cysts  are  thin,  and  lined  with  cylindrical  epi- 
thelium, which  is  often  ciliated  ;  occasionally  they  contain  non-striated  mus- 
cular fibre.i  They  are  rarely  pedunculated,  generally  springing  directly  from 
the  surface  of  the  broad  ligament,  of  which  circumstance  advantage  is  taken 
in  their  enucleation  when  they  are  removed  by  laparotomy.  They  contain 
a  clear,  crystal-like  serum,  which  contains  little  or  no  albumen,  is  of  low 
specific  gravity,  and  has  an  opaline  tint  when  freshly  drawn.  They  are 
nearly  always  unilocular,  and  as  a  rule  do  not  return  after  tapping,  although 
recurrence  has  been  noted  in  a  number  of  recorded  cases.  Killian,^  who  has 
lately  made  an  exhaustive  study  of  the  anatomy  and  histology  of  these  cysts, 
thinks  that  they  contain  no  element  which  can  be  termed  pathognomonic. 

Their  proper  treatment  is  by  tapping,  which  is  nearly  always  curative  ;  or, 
if  peritonitis  be  feared,  by  laparotomy  and  enucleation.  The  latter  is  not 
difficult,  as  adhesions  are  rarely  found.  If  there  be  signs  of  hemorrhagic 
oozing  from  the  site  of  attachment  in  the  broad  ligament,  a  drainage-tube 
must  be  used. 

Pelvic  Hematocele. — Pelvic  hsematocele,  or  retro-uterine  h(ematocele,  as  it 
is  often  called,  is  a  symptom,  not  a  disease ;  and  a  symptom  referable  to 
many  diverse  causes.  But  its  prominence  is  such,  and  the  conditions  attend- 
ing its  occurrence  are  so  alarming  and  far-reaching,  that  it  is  naturally  re- 
garded as  the  malady  itself. 

Definition. — Pelvic  hsematocele  is  an  effusion  of  blood  into  the  pelvic 
cavity,  either  into  or  behind  the  pelvic  peritoneum.  In  the  vast  majority  of 
cases  the  blood  settles  by  gravitation  into  the  posterior  eul-de-sac,  whence 
the  term  retro-uterine  hcematocele ;  but,  as  exceptions  to  this  rule  occur,  the 
more  comprehensive  term  pelvic  hoematoeele  will  here  be  retained. 

Etiology. — The  causation  of  pelvic  hfematocele  is  multiple,  and  the  variety 
of  conditions  that  lead  to  it  justify  the 'above  statement  of  its  symptomatic 
character.  The  main  sources  of  the  hemorrhage  may  be  classed  under  the 
following  heads :  (1)  Reflux  of  blood  from  the  uterus ;  (2)  Direct  outflow 
from  the  pelvic,  or  the  lower  abdominal,  bloodvessels ;  (3)  Metastasis,  or 
transudation,  in  certain  blood  diseases. 

Cases  belonging  to  the  first  of  these  classes — quite  frequent,  although  less  so 
perhaps,  than  those  of  the  second — occur  almost  exclusively  during  menstrua- 
tion. The  regurgitation  may  be  due  to  suppression  of  the  flow  by  cold, 
fright,  or  mechanical  injury ;  unusual  exercise,  or  violent  coitus  during 
menstruation  ;  or  occlusion  of  blood  within  the  uterine  cavity  or  the  Fallo- 
pian tubes  by  stenosis  of  the  cervical  canal.  In  the  second  category  are 
classed  all  cases  due  to  rupture  of  the  vessels  in  the  pampiniform  plexus,  of 
the  uterine  veins,  or  of  the  bloodvessels  developed  in  the  false  membrane  of 
pelvic  peritonitis.  The  rupturing  ovisac  of  an  extra-uterine  pregnancy  will 
lead  to  similar  results  if  the  rupture  should  occur  at  an  early  date ;  or  the 
blood  may  come  from  the  hypersemic  mucous  membrane  of  a  Pallopian  tube. 
Hart  and  Barbour^  think  that,  of  all  these  causes,  "  rupture  of  the  Fallopian 
tubes  and  ovarian  pregnancies  are  the  most  common."  This  statement  is 
certainly  open  to  question.  Illustrations  of  the  third  class  may  be  found  in 
the  internal  hemorrhages  that  occur  in  the  course  of  scorbutus,  in  hemor- 

1  Spiegelberg,  Arohiv  fur  Gyn.,  Bd.  i.  S.  482. 

2  Ibid.,  Bd.  xvi.  H.  3.  ■'■  Man.  of  Gyn.,  p.  167. 
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rhagic  peritonitis,  and  in  many  of  the  milder  forms  of  chronic  septicsemia. 
Whatever  be  the  cause  of  the  hsematocele,  there  is  always  a  distinct,  and 
sometimes  a  very  considerable  hemorrhage  into  the  pe  i  .-oneal  cavity,  or 
behind  it ;  and  the  location  of  the  resulting  blood-collection  determines  the 
specific  name  of  the  tumor.  Thus  it  is  retro-uterine,  ante-uterine,  or  peri- 
uterine hsematocele ;  the  term  hcematoma  indicates  a  blood-tumor  in  the  con- 
nective tissue  of  the  pelvis. 

Symptoms. — The  general  and  subjective  symptoms  of  hsematocele  are: 
(1)  Pain  in  the  hypogastric  region  ;  (2)  Faintness  and  profound  exhaustion ; 
(3)  Metrorrhagia;  (4)  Uterine  colic;  (5)  Coldness  of  the  surface  of  the  body; 
(6)  General  evidence  of  sudden  loss  of  blood ;  (7)  Pressure  on  the  rectum  and 
bladder.  Some  of  these  symptoms — the  menorrhagia  for  instance — may  be 
quite  wanting ;  the  others  ai-e  more  or  less  distinctly  marked,  and  in  each 
case  are  somewhat  variable.  The  crucial  test,  as  Thomas'  has  pointed  out, 
lies  in  the  combination  of  the  symptoms  of  extreme  loss  of  blood  with  those 
of  pelvic  pressure  and  of  interference  with  the  pelvic  viscera. 

Physical  Signs. — These  vary  in  accordance  with  the  period  of  the  develop- 
ment of  the  disease.  If  a  vaginal  examination  be  made  immediately  after  the 
attack,  little  or  no  change  will  be  felt  from  the  ordinary  state  of  the  pelvis. 
But  within  a  few  hours  this  is  all  changed.  Now,  especially  if  the  effusion 
be  retro-uterine,  the  uterus  will  be  felt  pushed  upwards  and  forwards ;  and, 
behind  it,  a  boggy  softish  mass,  evidently  containing  fluid,  smooth,  painless 
on  pressure,  and  obscurely  fluctuating.  In  a  day  or  two  this  is  more  circum- 
scribed, and  much  harder;  rectal  examination  now  confirms  the  surgeon's 
previous  impressions,  and  more  clearly  maps  out  the  area  affected ;  indeed,  it 
is  invaluable  as  an  aid  in  diagnosis. 

If  the  blood  is  in  Douglas's  pouch,  there  is  a  distinct  tumor-like  projec- 
tion into  the  vagina,  varying,  however,  with  the  patient's  position  until  coagu- 
lation takes  place.  When  the  eft'usion  occurs  chiefly  into  the  broad  liga- 
ment, the  signs  are  vaguer,  but  still  the  puffy  tumor  can  be  felt  following 
the  line  of  the  ligament ;  and  this,  after  the  occurrence  of  severe  collapse,  is 
indicative  of  nothing  but  hsematocele. 

If  the  eft'usion  be  general — throughout  the  pelvis — the  patient  may  sink 
from  great  loss  of  blood.  After  reaction,  the  usual  sign  of  a  general- 
ized boggy  mass,  which  pits  on  pressure  but  becomes  harder  from  day  to 
day,  will  guide  us  towards  a  correct  inference.  In  large  effusions,  abdominal 
palpation  will  sufiice  'to  feel  the  tumefaction,  but  cannot  accurately  map  it 
out ;  conjoined  palpation  is  more  satisfactory.  In  the  few  recorded  cases 
in  which  the  outflow  has  been  confined  to  the  anterior  cul-de-sac,  the  uterus 
has  been  pushed  toward  the  rectum,  or  retroverted. 

Differential  Diagnosis. — Hsematocele  may  readily  be  mistaken  for  (1)  Extra- 
uterine pregnancy ;  (2)  Perimetritis,  with  abscess  or  severe  effusion ;  (3) 
Retroversion  of  the  uterus  ;  (4)  Ovarian  cyst,  or  fibroid  on  the  posterior  wall 
of  the  uterus ;  (5)  Retention  of  menses. 

In  extra-uterine  pregnancy,  there  is  a  gradual  appearance  and  increase  of  the 
tumor:  in  hEematocele  the  onset  is  always  sudden.  Menstruation  is  sup- 
pressed, and  corroborative  signs  of  pregnancy  are  present.  In  perimetritis  with 
or  without  fluid,  accumulation,  there  is  a  distinct  inflammatory  history ;  there 
is  no  sudden  onset  or  menorrhagia.  The  tumefaction  is  lateral,  not  posterior 
to  the  womb ;  it  is  tender  to  the  touch  and  is  hard  at  first,  with  increasing 
softening  as  time  goes  on.  In  hsematocele  the  opposite  is  observed.  In 
retroversion  of  the  uterus,  the  sound  will  at  once  settle  the  question,  unless 
pregnancy  contra-indicate  its  use ;  and  there  will  be  no  symptoms  of  loss  of 

'  Op.  oit.,  p.  515. 
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blood.  Neoplasms,  either  solid  or  cystic,  are  painless,  unaccompanied  by 
metrorrhagia  or  signs  of  internal  hemorrhage,  and,  in  the  case  of  fibroids, 
80  hard  and  lobulated  as  to  be  obvious.  In  retention  of  the  menses  there  is 
amenorrhoeaj  stenosis  of  the  cervical  canal,  and  a  prominent  tumor  which  is 
unmistakably  uterine. 

Prognosis. — In  most  cases  of  hsematocele  the  prognosis  is  favorable ;  but 
this  statement  needs  qualification.  In  the  subperitoneal  form  it  is  much  better 
than  in  intra-peritoneal  hemorrhage.  When  extra-uterine  pregnancy,  or  the 
rupture  of  a  varicose  vein,  is  the  source  of  the  hemorrhage,  the  chance  of 
recovery  is  very  slight.  When  death  occurs,  it  is  from  direct  exhaustion 
from  loss  of  blood,  from  shock,  from  peritonitis  due  to  the  immediate  blood- 
effusion  or  to  rupture  into  the  peritoneal  cavity  of  the  subperitoneal  tumor, 
or  from  subsequent  septicaemia. 

Course  and  Termination. — In  most  cases  the  course  of  hsematocele  is  towards 
a  slow  but  steady  recovery.  Voisin  thought  that  nearly  four-fifths  of  all  known 
cases  pursued  this  course  in  about  six  months.  Instead  of  undergoing  gradual 
absorption,  however,  the  contents  of  the  tumor  may  be  discharged  into  the 
rectum,  the  vagina,  or  the  peritoneal  cavity  ;  fatal  results  follow  the  latter 
occurrence,  and  when  death  does  not  ensue  immediately,  septicaemia  often 
follows  with  results  that  terminate  in  death  more  slowly. 

Treatment. — This  should  be  addressed  to  arresting  the  hemorrhage  and  to 
promoting  the  absorption  of  the  effused  blood.  For  the  first  purpose  it  is 
mainly  expectant.  The  patient  is  to  be  put  to  bed  immediately,  and  kept  at 
perfect  rest,  with  ice-bags  on  the  hypogastrium,  and  hot  bottles  at  the  feet  and 
legs.  If  there  be  threatening  of  collapse,  hypodermic  injections  of  brandy  and 
ether  should  be  given,  with  enough  morphia  to  quiet  nervous  disturbance 
and  to  relieve  pain.  Ergotine,  or  ergot  and  gallic  acid,  may  be  given  by  the 
mouth,  or  hypodermically  ;  but  little  or  nothing  is  thus  gained.  Brandy, 
whiskey,  or  iced  champagne  may  be  given  in  small  quantities  by  the  mouth. 
The  question  of  laparotomy,  to  reach  at  once  the  source  of  the  hemorrhage  and 
arrest  the  flow,  will  often  arise.  Theoretically,  this  should  be  the  cardinal 
point  of  treatment  in  severe  hemorrhages  ;  but  our  present  means  of  diagnosis 
are  insufficient  to  warrant  its  recommendation,  and  I  know  of  no  case  in 
which  it  has  been  done  successfully.  In  the  future  it  will  certainly  be 
accomplished.  In  the  later  stages,  absorption  is  to  be  steadily  promoted 
unless  septicaemia  threatens  ;  then  the  haematoma  is  to  be  evacuated  and 
drained  through  the  vagina,  or,  as  Mr.  Lawson  Tait  advises,  by  abdominal 
section. 

For  carrying  out  the  former  plan,  either .  a  trocar,  a  bistoury,  or  the 
galvano-caustic  knife,  may  be  employed ;  the  tumor  is  to  be  opened  from 
the  vaginal  surface  (with  the  patient  anaesthetized,  on  her  back,  or  in  the  left 
lateral  position),  and  carefully  washed  out  with  carbolized  hot  water,  a  well- 
fitting  drainage-tube  being  kept  in  the  opening.  Every  day  for  a  week  or 
two  this  irrigation  should  be  practised  afresh,  and  always  under  antiseptic 
precautions. 

If  laparotomy  be  adopted,  every  effort  should  be  made  to  araw  up  the 
sac-walls,  so  as  to  unite  their  edges  to  those  of  the  abdominal  wound.  A 
drainage-tube  is  to  be  inserted,  and  through  this  the  sac  must  be  kept  steadily 
free  from  pus  as  before.  The  progress  of  such  cases  is  naturally  much  slower 
than  after  an  ordinary  ovariotomy ;  but,  in  the  hands  of  skilled  laparo- 
tomists,  they  promise  excellent  results  for  the  future.  In  1882,  Mr.  Tait 
had  operated  with  uniform  success  in  this  manner  upon  twenty  cases'  of 
pelvic  abscess,  mostly  instances  of  haematocele  in  their  inception ;  and  since 
then  has  doubtless  had  many  others. 

1  Dis.  of  the  Ovaries,  p.  351.     1882. 
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Ilio-pelvic  Abscess. — In  another  part  of  this  work*  the  pathology  and 
treatment  of  ilio-pelvic  abscess  have  been  fully  described  by  Mr.  Henry 
Morris,  of  London.  To  his  article  the  reader  is  referred  for  general  infor- 
mation ;  and  only  such  points  as  may  tend  to  elucidate  the  relation  of  these 
abscesses  to  ovarian  tumors  will  here  be  considered. 

The  origin  of  ilio-pelvic  abscess  is  multiform.  Generally  speaking,  it  is 
due  to  suppurative  perimetritis ;  and  only  in  exceptional  cases  is  it  referable 
to  suppuration  in  a  hsematocele,  or  in  an  ovarian  cyst.  In  the  vast  majority 
of  hsematoceles,  the  blood-clot  is  either  slowly  absorbed  or  is  permanently 
encysted  ;  in  suppurating  cysts,  the  condition  is  recognized  and  relieved  by 
surgical  interference,  or  the  patient  dies  from  hectic  and  septicaemia,  and  far 
more  often  than  we  should  infer  from  analogy  in  other  parts  of  the  body. 
Eupture  into  the  adjoining  connective  tissue  is  extremely  rare. 

When  pus  accumulates  in  the  pelvic  connective  tissue,  it  is  always  due  to 
some  general  systemic  cause  in  addition  to  the  perimetric  inflammation^ 
such  as  struma,  general  debility  from  anaemia,  the  puerperium,  hospitalism, 
syphilitic  dyscrasia,  or  previous  tendency  to  septicaemia  or  pyaemia. 

Symi^toms. — The  symptoms  of  pelvic  abscess  are  those  of  confined  purulent 
collections  elsewhere.  Chills,  fever,  sweating — which  should  never  be  mis- 
taken for  malarial  symptoms— characterize  the  beginning  of  the  disease ; 
dysuria,  rectal  tenesmus,  and  pelvic  pain,  are  also  felt  in  propox'tion  to  the 
size  and  special  location  of  the  pus-collection.  General  exhaustion  is  very 
marked. 

The  physical  signs  are  those  of  a  fluctuating  tumor,  which  is  most  percepti- 
ble from  the  rectum,  and  which  can  often  be  mapped  out  by  conjoined 
manipulation,  although  in  many  cases  the  surrounding  inflammatory  deposit 
makes  the  fluctuation  extremely  obscure.  A  positive  diagnosis  is  sometimes 
impossible  without  the  use  of  the  exploring  needle. 

The  course  of  pus,  imprisoned  in  the  pelvis,  is  very  uncertain.  It  may 
remain  for  an  indefinite  time  without  "  pointing"  in  any  direction,  or  it  may 
evacuate  itself  through  any  part  of  the  pelvic  parietes :  upward  into  the  peri- 
toneal cavity ;  downward  through  the  rectum,  vagina,  or  bladder,  one  or  all ; 
through  the  foramina,  then  emerging  upon  the  thighs  or  buttocks ;  or,  finally, 
through  the  abdominal  walls.  The  rectum  and  vagina  offer  the  commonest 
and,  happily,  also  the  safest  channels  of  escape  in  such  cases. 

Differentiation. — The  conditions  for  which  this  state  of  disease  is  most 
likely  to  be  mistaken  are:  (1)  Pelvic  haematocele;  (2)  Pelvic  cellulitis,  in  the 
stage  of  softening ;  (3)  Suppurating  ovarian  cyst ;  (4)  Extra-uterine  pregnancy. 

If  the  history  can  be  ascertained  with  a  fair  degree  of  accuracy,  the  first  of 
these  may  readily  be  excluded  ;  for  the  sudden  onset  arid  hemorrhagic  symp- 
toms of  hcematocele  are  unmistakable.  The  physical  signs  are  very  similar. 
When  suppurative  inflammation  has  occurred  in  an  haematocele  or  haema- 
toma,  the  conditions  are  inseparable. 

The  systemic  symptoms  in  pelvic  abscess  will  usually  suffice  to  guide  us 
in  distinguishing  it  .from  any  stage  of  cellulitis.  '  If  doubt  still  remain,  the 
exploring  needle  must  be  carefully  used,  and  will  commonly  decide  the  ques- 
tion.    The  employment  of  this  test  is,  however,  fraught  with  some  danger. 

Prom  ovariayi  cysts,  in  their  usual  condition,  the  diagnosis  cannot  be  difficult. 
The  smooth  and  elastic  surface  of  the  cyst,  its  mobility  in  most  cases,  and 
the  evident  non-implication  of  the  pelvic  tissue,  all  aid  us  in  this  respect ; 
while  the  patient  presents  none  of  the  serious  constitutional  symptoms  above 
enumerated  as  characterizing  abscess.  When  the  cyst  has  undergone  sup- 
puration, the  difficulty  is  enormously  increased,  unless  the  antecedents  of  the 

'  See  Vol.  V.  pp.  1024  et  seq.,  supra. 
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patient  are  well  known.  If  so,  the  existence  of  a  tumor  will  probably  have 
been  known  for  years — a  tumor  which  could  not  exist  in  abscess  without 
immediate  breakdown  of  the  general  health.  As  a  last  resort,  an  explora- 
tory puncture  should  be  made — from  the  vagina,  if  possible,  or,  if  the  swell- 
ing be  too  high,  through  the  abdominal  wall.  Should  the  needle  penetrate 
a  pelvic  abscess,  only  pus,  or  blood  and  pus,  will  be  obtained.  If  there  be 
an  ovarian  cyst,  enough  ovarian  fluid  may  be  secured  with  the  pus  to  give 
some  of  its  distinctive  tests.'  In  this  case  the  risks  of  ordinary  explorative 
puncture  are  much  increased,  and  a  serious  peritonitis  is  so  liable  to  follow 
that  we  should  never  use  the  needle  without  being  prepared  to  follow  the  punc- 
ture by  a  laparotomy  at  once  if  it  be  indicated.  The  large  aspirator  is  here 
more  unsafe  than  the  hypodermic  syringe,  to  which,  however,  I  am  accus- 
tomed to  attach  a  needle  at  least  twice  or  three  times  as  large  as  that  used 
for  hypodermic  injections. 

In  extra-uterine  pregnancy.,  the  physical  signs  are  not  dissimilar,  but  the  con- 
stitutional symptoms  and  the  history  are  totally  dift'erent.  Instead  of  hectic, 
chills,  and  sweating,  the  symptoms  of  pregnancy  will  be  found  to  coexist 
with  otherwise  good  health ;  and  to  this  will  be  added,  after  the  fourth 
month,  more  or  less  distinctive  evidence  of  foetal  movements.  Menstruation, 
which  may  be  regular  in  pelvic  abscess,  will  have  been  suppressed. 

Prognosis. — In  all  cases  of  pelvic  abscess  the  prognosis  will  be  grave,  and 
there  will  be  cause  for  well-founded  anxiety.  If,  however,  the  abscess  be  low 
— near  the  pelvic  floor — and  within  easy  reach  of  drainage  from  the  vagina  or 
rectum,  the  outlook  will  be  more  favorable  than  when  high  in  the  pelvis,  and 
debarred  from  access  by  thick  balls  of  deposited  lymph.  ITonat^  and  Thomas* 
think  the  prognosis  much  worse  when  the  abscess  opens  high,  "and  by  two 
points  of  exit,  as,  for  example,  the  bladder  and  the  bowel." 

Treatment. — Only  two  plans  of  treatment  are  applicable  to  cases  of  pelvic 
abscess:  the  expectant  and  the  surgical.  The  former  is  justifiable  when  it  is 
apparent  that  the  pus  is  advancing  towards  the  surface  of  the  vagina  or  rectum, 
and  when  no  pressing  symj^toms  exist.  This,  however,  is  undeniably  hazard- 
ous ;  for,  as  in  one  of  Simpson's  cases,  the  abscess  may  burst  into  the  peri- 
toneal cavity,  while  it  seems  to  be  advancing  downward  toward  the  vagina. 
But,  when  this  process  ceases,  assuming  that  the  existence  of  pus  has  been 
already  demonstrated,  its  evacuation  must  be  attempted  as  soon  as  possible. 
Up  to  this  point,  the  treatment  will  have  consisted  in  the  administration  of 
carefully  selected  and  nutritious  food,  with  quinine  and  other  tonics,  and  in 
the  application  of  hot  fomentations  or  poultices  to  the  abdomen,  and  of  hot 
vaginal  injections,  with  careful  regulation  of  the  bowels  and  the  avoidance 
of  either  constipation  or  the  use  of  drastic  cathartics.  All  this  is  palliative 
only,  but  it  aids  in  paving  the  way  for  what  is  to  come. 

When  a  decision  to  operate  is  once  reached  this  should  be  done  without  hesi- 
tation or  delay.  The  choice  will  lie  between  aspiration  or  incision  through 
the  vagina,  on  the  one  hand,  and  laparotomy  on  the  other.  In  this  country, 
the  former  method  has  been  in  vogue  ;  but  Tait,  Martin,  and  Hegar  have 
done  so  much  to  perfect  the  abdominal  incision,  that  little  doubt  remains 
that  this  will  become  the  favorite  plan  in  the  early  future.  Rectal  puncture 
or  incision  is  so  rarely  practicable  that  it  may  be  left  out  of.  consideration. 

If  the  vaginal  operation  be  selected,  after  once  locating  the  pus  with  an 
exploring  needle,  Dieulafoy's  aspirator,  or  one  of  its  modifications,  is  used 
to  thoroughly  exhaust  the  abscess,  and  then  to  wash  out  the  cavity  with  hot 
carbolized  water;  or,  a  grooved  exploriug-needle  being  used,  as  soon  as  the 

'  See  page  792,  supra.  '  Mai.  de  rUt^rus,  etc. 

'  Op.  oit.,  p.  504. 
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pus  is  seen  to  flow  along  the  groove  a  small  bistoury  is  slid  along  this,,  and 
the  abscess  is  then  opened  with  sufficient  freedom  to  permit  of  its  being  washed 
out,  and  of  a  drainage-tube  being  inserted  through  the  opening.  This  is  to 
be  kept  in  by  suture  or  such  other  device  as  the  operator  may  prefer,  and  the 
pus-cavity  is  to  be  regularly  washed  out  through  it  with  some  warm  disin- 
fectant. 

If  laparotomy  be  preferred,  a  moderately  short  incision  should  be  made  as 
in  Battey's  or  Tait's  operation ;  the  abscess,  having  been  reached  as  gently  as 
possible,  is  opened  and  washed  out  carefully ;  and,  if  at  all  possible,  its  walls 
are  brought  up  so  as  to  be  fastened  to  the  edges  of  the  abdominal  wound. 
A  glass  drainage-tube  is  now  inserted  into  the  abscess-cavity,  and,  if  need  be, 
another  into  Douglas's  cul-de-sac;  the  "toilet  of  the  peritoneum,"  to  borrow 
the  German  phrase,  is  most  carefully  made,  and  the  wound  is  closed  around 
the  drainage-tube  (or  tubes),  especial  care  being  taken  not  to  make  too  much 
traction  upon  the  line  of  union  between  the  walls  of  the  sac  and  the  edges  of 
the  abdominal  wound.     The  subsequent  treatment  is  as  usual. 


Operations  for  Ovarian  and  IJtbrine  Tumors. 

Ovariotomy. — By  ovariotomy  is  meant  the  extirpation  or  removal  of  an 
ovary  that  has  undergone  cystic  or  other  degeneration.  It  is  practised  by 
either  the  vaginal  or  the  abdominal  incision ;  but,  unless  otherwise  specified, 
the  abdominal  method  is  always  understood. 

Vaginal  ovariotomy  is  necessarily  limited  in  its  application,  and  is  very 
rarely  employed.  But,  in  the  case  of  small  cysts  low  in  the  pelvis,  or  even 
in  cysts  of  larger  size  that  have  become  "  dislocated"  into  Douglas's  pouch,  and 
are  seemingly  free  from  adhesions,  it  has  no  doubt  a  useful  future;  for,  if  done 
with  ordinary  skill,  it  is  obviously  less  dangerous  than  laparotomy.  It  was 
first  adopted  by  Prof.  Thomas,^  in  1870,  since  which  time  eight  or  ten  cases 
have  been  reported — all  I  think  in  this  country.  The  procedure  is  as  fol- 
lows: The  patient  is  etherized,  and  turned  in  the  semi-prone  position.  With 
Sims's  speculum  and  a  depressor  the  upper  vagina  is  kept  on  the  stretch,  and 
the  posterior  wall  is  incised  behind  the  cervix.  The  tumor  is  then  carefully 
examined,  and  tapped  with  either  a  small  trocar  or  an  aspirator;  and,  as  the 
sac  empties  itself,  it  is  drawn  gently  with  tenacula  or  forceps  through  the 
incision  into  the  vagina.  Then  comes  the  difficult  part  of  the  operation:  the 
application  of  a  ligature  to  the  pedicle.  This  is  chiefly  due  to  the  awkward- 
ness of  all  such  manipulations  at  the  top  of  the  vagina.  A  double  ligature 
of  thin  carbolized  silk  is  passed  through  .the  pedicle  where  it  emerges  into 
the  vagina,  is  tied  firmly  on  each  side,  and  (after  cutting  away  the  cyst)  is 
either  returned  to  the  cavity  of  the  pelvis  or  is  stitched  into  the  vaginal 
wound  ;  except  this  suture  for  the  fixation  of  the  pedicle,  the  vaginal  incision 
may  be  left  open  to  granulate.  It  remains  as  a  vent  for  any  retained  pelvic 
secretions,  and  the  union  by  granulation  is  as  firm  as  that  by  first  intention. 
Should  the  discharge  become  fetid,  or  the  temperature  run  high,  the  pelvic 
cavity  may  be  syringed  out  with  weak  carbolic  solutions.  The  results  of  this 
operation  have  so  far  been  satisfactory. 

Abdominal  Ovariotomy. — Of  this  operation — one  of  the  greatest  triumphs 
of  modern  surgery — a  more  careful  and  detailed  description  is  necessary.  It 
is  of  modern  date,  and  of  American  origin.  In  spite  of  the  efforts  of 
European  writers  to  claim  for  others  the  honor  of  prioi'ity,  nothing  in  the 
history  of  surgery  is  moi'e  certain  than  that  ovariotomy  owes  its  fijst  per- 

I  Dis.  of  Women,  p.  731 ;  Goodell,  Trans.  Am.  Gyii.  Soo.,  p.  257.     1877. 
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formance,  and  its  first  success,  to  Dr.  Ephraim  McDowell,  of  Keutuckj'. 
This  bold  and  resolute  surgeon  matured  all  the  steps  of  the  operation  before- 
hand ;  and  with  such  imperfect  assistance  as  he  could  obtain,  and  without 
the  aid  of  ansesthetics  (which  we  deem  indispensable),  he  removed  a  large 
polycystic  ovarian  tumor,  and  had  the  satisfaction  of  seeing  his  patient 
recover.  This  was  in  1809;  and  the  operation  was  not  only  successful,  but  the 
patient  lived  for  twenty-five  years  subsequently.  After  this  McDowell  oper- 
ated thirteen  times,  with  eight  recoveries  and  five  deaths;  and  his  name  and 
fame,  beyond  all  others,  should  be  honored  as  those  of  the  pioneer  in  ovari- 
otomy. A  condensed  and  well-written  summary  of  the  history  of  this  opera- 
tion, and  of  its  progress  in  diffei'ent  countries,  will  be  found  in  Dr.  T.  Gaillard 
Thomas's  classical  work,'  to  which  the  reader  is  referred  for  many  interesting 
items  which  cannot  here  be  reproduced. 

In  this  country,  within  the  present  and  past  generations,  Kimball,  Atlee, 
Peaslee,  Thomas,  Goodell,  and  Homans  have  contributed  most  largely  by  pre- 
cept and  example  to  the  perfecting  of  ovariotomy,  and  to  establishing  it  in  the 
confidence  of  the  profession.  In  Ureat  Britain,  similar  and  illustrious  service 
has  been  rendered  by  Baker  Brown,  Wells,  Keith,  Thornton,  Bantock,  and 
Lawson  Tait:  while  in  Germany,  where  at  first  an  invincible  prejudice 
existed  against  it,  some  of  the  most  brilliant  successes  on  record  have  been 
obtained  by  Schroeder,  Martin  of  Berlin,  Billroth,  Spiegelberg,  Hofmeier,  and 
Olshausen.  In  France,  Italy,  and  the  rest  of  Europe,  ovariotomy  has  been 
less  enthusiastically  practised,  and  its  records  are  more  limited  ;  but  it  may 
safely  be  said  that  there  is  not  a  civilized  country  on  the  globe  where  it  has 
not  met  with  more  or  less  success. 

Assuming  that  ovariotomy  is  contemplated  in  a  given  case,  the  two  most 
important  preliminaries  are  the  decision  ivhen  to  operate,  and  the  preparation 
of  the  patient.  Sir  Spencer  "Wells  laid  down  the  rule  to  wait  until  the  gene- 
ral health  of  the  patient  should  begin  evidently  to  fail ;  and  this  injunction, 
supported  by  the  immense  weight  of  his  name,  arid  based  upon  the  former 
large  mortality  of  the  operation  and  the  uncertainty  of  success,  was  concurred 
in  by  Atlee  and  Peaslee,  and  still  weighs  like  an  incubus  upon  many  a  timid 
operator. 

But,  since  "  Listerism"  and  modern  improvements  in  the  technique  of 
ovariotomy  have  enormously  diminished  this  mortality,  the  generally  ac- 
cepted rule  is  to  operate  as  soon  as  the  cyst  has  distinctly  risen  from  the 
pelvis  into  the  abdominal  cavity.  At  this  time  the  intestines  that  would 
otherwise  undei'lie  the  abdominal  incision  are  displaced  by  the  tumor,  the 
peritoneum  is  somewhat  stretched  and  rendered  insensitive,  and  we  take 
advantage  of  the  retained  strength  of  the  patient,  which  often  turns  the  scale 
in  her  favor  after  the  shock  of  a  severe  operation.  When  once  the  diagnosis 
is  certain,  there  can  be  no  gain  in  waiting  longer  in  a  disease  that  is  inevit- 
ably fatal. 

It  will  of  course  be  remembered  that  most  women  apply  first  for  advice  at 
this  stage,  as  they  then  for  the  first  time  become  aware  of  the  existence  of 
a  "  lump"  or  tumor. 

The  preparatory  treatment  is  simple  enough.  Some  surgeons,  who  have 
excellent  success,  pursue  none  at  all.  But,  bearing  in  mind  that  the  patient 
must  preserve  an  enforced  quiet  in  bed  for  a  week  or  ten  days,"  and  that  the 
bowels  must  not  be  moved  during  that  time,  it  is  wiser  to  give  for  a  week 
previously  a  mild  laxative  each  night — a  mixture  of  sulphur  and  magnesia 
being  the  best — and  for  the  last  two  or  three  days  to  give  only  broths,  milk, 
and  gruel  as  food ;  with  this  some  mild  tonic  or  a  little  stimalant  may  be 

'  Op.  cit.,  pp.  722  et  seq. 
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combined,  if  the  general  health  be  feeble.  A  daily  sponge-bath  completes 
the  preparatory  treatment.  The  urine  should  always  be  most  carefully 
€xamined,  and,  if  albuminous,  the  case  should  be  retained  under  observation 
a  short  time  longer.  Dr.  Thomas  is  accustomed  to  give  "  from  twelve  to 
fifteen  grains  of  quinine  with  a  quarter  of  a  grain  of  morphia  five  hours 
before  the  operation."  This,  of  course,  is  to  anticipate  and  prevent  surgical 
shock,  but  in  my  hands  the  plan  has  not  answered  well,  and  I  have  abandoned 
it,  as  in  more  than  one  case  it  has  upset  the  stomach,  and  disturbed  the  nervous 
system.  For  five  or  six  hours  before  the  operation  no  solid  food  must  be 
taken.    Immediately  before  operating,  the  bladder  must  be  carefully  emptied. 

The  requisites  for  the  operation  are  the  carbolic  spray — to  be  used  before 
but  not  during  the  operation  ;  solutions  of  carbolic  acid  and  mercuric  bichlo- 
ride; two  good  bistouries;  two  good  directors,  one  broad;  one  dozen  artery 
forceps — Sims's,  Wells's,  or  Esmarch's ;  half  a  dozen  long  adhesion-forceps — 
Tait's  or  Keith's ;  two  large  sac-forceps — ISTelaton's ;  two  tenacula — small ;  two 
tenacula  or  sharp  hooks — large;  two  trocars — Wells's  or  Emmet's ;  two  pairs 
of  scissors — straight  and  curved;  one  aneurism-needle;  one  Peaslee's  carrying 
needle;  clamp  (in  reserve) — Dawson's  or  Thomas's;  ligatures — catgut,  Chinese 
silk — two  of  large  braided  silk;  needles,  some  threaded  in  advance;  cautery — 
Paquelin's  if  possible;  drainage-tubes;  iodoform  gauze ;  and  "protective"  dress- 
ings. The  sponges,  which  have  been  purposely  omitted  from  the  above  list,  are 
most  important  and  a  constant  care  to  the  surgeon.  There  should  always  be  a 
definite  number  in  use,  say  one  dozen,  no  more  and  no  less  ;  and  of  these  one 
half  should  be  good-sized,  medium  sponges  for  hand  use;  three  large,  thin, 
and  flat,  for  pressing  back  the  viscera  or  catching  the  final  oozing  from  the 
abdominal  walls  when  the  wound  is  closed;  three  (and  only  three)  small,  firm 
probang-sponges  in  Sims's  sponge-holders.  Only  one  person  (a  nurse  prefer- 
ably to  a  medical  assistant)  should  ever  be  allowed  to  touch  the  sponges ;  she 
must  always  count  them  before  the  operation,  and  again  before  the  abdominal 
wound  is  closed.  For  an  hour  before  the  operation  they  are  to  be  soaked  in 
a  hot  carbolic  solution,  1-50 ;  and  after  the  operation  they  are  to  be  carefully 
and  frequently  washed  in  a  solution  of  carbonate  of  sodium  and  ammonia,  again 
in  the  strong  carbolic-acid  solution  (never  in  the  bichloride,  which  rots  them), 
and  then  carefully  dried  and  kept  in  aii'-tight  jars.  In  this  way  good  sponges 
may  be  kept  for  three  months  as  good  as  new,  and  absolutely  free  from 
infectious  elements.  Beside  the  nurses  (or  nurse)  four  competent  and  cool 
assistants  are  needed :  one  to  give  ether,  which  he  is  never  to  leave  or  transfer  to 
another ;  one  to  assist  the  operator  with  the  tumor  and  abdominal  viscera ;  one 
to  hand  and  take  back  the  instruments,  which  are  constantly  immersed  in 
carbolic-acid  solution,  1-40  (not  bichloride,  which  rusts  them,  and  ruins  the 
knives) ;  and  one  to  attend  to  the  cautery  if  it  be  required.  More  than  this 
number  are  embarrassing,  and  are  often  in  each  other's  way.  If  other  spec- 
tators be  present,  they  should  be  kept  at  a  distance  from  the  operating  table. 
The  English  custom  of  obliging  all  visitors  to  sign  a  statement  that  they  have 
not  recently  come  from  cases  of  contagious  disease,  or  from  the  dissecting-room, 
is  wise,  and  should  be  always  followed  in  this  country. 

The  several  stages  of  an  ordinary  ovariotomy  are :  (1)  Incising  the  abdomi- 
nal wall  and  peritoneum ;  (2)  Evacuating  the  contents  of  the  tumor ;  (3)  Extrac- 
tion, or  "  delivery,"  of  the  sac  or  tumor  ;  (4)  Treatment  of  the  pedicle ;  (5) 
Treatment  of  adhesions  and  other  points  of  bleeding ;  (6)  The  so-called  "  peri- 
toneal toilet ;"  (7)  Closure  of  wound,  with  or  without  drainage ;  (8)  Appli- 
cation of  antiseptic  dressing. 

(1)  In  all  cases  of  laparotomy,  it  is  well  to  regard  the  abdominal  section  as  a 
temporary  "  exploitative  incision  ;"  and  therefore,  except  in  the  predeter- 
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mined  removal  of  large  solid  tumors,  this  should  at  first  be  short,  and  after- 
wards enlarged. 

There  is  no  doubt  that  in  cases  of  short  explorative  incision  the  ratio  of 
recoveries  is  greatest,  whatever  be  the  fact  in  completed  ovariotomies.  In 
the  latter,  the  forcible  traction  and  other  efforts  to  deliver  a  sac,  which  may 
contain  more  or  less  of  solid  matter,  through  a  short  incision,  is  fraught  with 
more  risk  than  a  much  larger  section  of  the  abdominal  wall.  Sir  Spencer 
"Wells's  statistics  show  that  no  diminution  of  mortality  follows  the  shortening 
of  the  incision  below  five  inches,  but  that  a  higher  death-rate  always  occurs 
when  it  exceeds  six  or  six  and  a  half  inches.  It  is  proper  to  begin,  then,  with 
a  section  three  inches  long  (to  be  extended  to  five  or  six),  in  the  median  line, 
midway  between  the  umbilicus  and  the  symphysis  pubis.  This  should  pass 
boldly  through  skin  and  fat  down  to  the  linea  alba ;  if  the  latter  be  missed, 
and  the  rectus  muscle  cut  into,  a  probe  must  be  pushed  under  the  sheath  to- 
wards the  middle  line  until  the  linea  alba  is  found,  when  the  dissection  is  at 
once  continued.  The  transversalis  fascia  is  raised  and  cut  on  the  director, 
and  the  extra-peritoneal  fat  is  lightly  divided  down  to  the  peritoneum.  This 
is  smooth,  shining,  and  usually  translucent,  with  the  sac  or  intestines  visible 
through  it.  Before  proceeding  further,  all  bleeding,  which  has  until  now 
been  restrained  by  sponging,  is  to  be  securely  checked  with  compression- 
forceps,  of  which  four  or  five  may  have  to  be  applied  at  once ;  and  the  bot- 
tom of  the  incision  is  also  to  be  made  even  with  that  in  the  skin,  unless  (as 
should  be  done)  this  equality  has  been  preserved  from  the  first.  The  perito- 
neum is  now  to  be  caught  up  with  a  tenaculum,  or  forceps,  opened  obliquely 
with  scissors,  and  then  freely  divided  to  the  extremities  of  the  incision  with 
scissors  upon  a  broad  grooved  director.  The  latter  is  invaluable  for  this 
purpose,  as  its  smooth  convex  back  pushes  away  adhesions  and  loops  of  in- 
testine without  injury.  Should  vessels  bleed  in  the  peritoneal  incision,  they 
are  at  once  caught  up  with  compression-forceps  and  ligatured  with  catgut ; 
ligatures  on  the  vessels  in  the  parietes  or  rectus  muscle  are  best  dispensed 
with. 

The  glistening  wall  of  the  cyst  is  now  exposed.  The  hand  is  then  rinsed 
in  carbolic  or  bichloride  solution,  and  two  fingers  are  gently  passed  around 
the  cyst- — if  possible,  into  the  pelvis,  to  ascertain  its  uterine  connection.  If 
no  adhesions  exist  in  front,  a  steel  sound  or  "  searcher"  is  carefully  passed 
around  the  tumor,  and  its  base  is  examined. 

If,  for  any  reason,  it  be  thought  impossible  to  proceed,  the  tumor  is  not 
further  disturbed  ;  a  thin  flat  sponge  is  then  introduced  and  held  with  forceps 
under  the  line  of  the  wound,  and  upon  this  the  peritoneum  is  closed  with  a  cat- 
gut overstitch,  which  is  tightened  as  the  sponge  is  withdrawn,  and  the  short 
abdominal  wound  is  then  closed.  This  will  have  been  an  explorative  incision. 
If  the  tumor  be  removable,  the  adhesions  are  broken  up  with  the  sound  as 
far  as  possible,  and  the  surgeon  passes  at  once  to  the  second  stage. 

(2)  For  the  purpose  of  evacuating  the  contents  of  the  cyst,  various  plans  and 
appliances  have  been  in  vogue. 

Sir  Spencer  Wells  employs  an  elaborate  trocar  with  an  attachment  of  rubber 
tubing  to  carry  off  the  fluid ;  Dr.  Keith  prefers  a  large  aspirator  which 
works  rapidly;  Mr.  Tait  uses  a  trocar  which  is  simply  a  modification  of 
Wells's ;  and  many  German  operators  simply  cut  in  with  a  bistoury,  and 
empty  the  sac  by  lateral  pressure  with  the  hands. 

In  New  York,  almost  every  one  uses  the  Emmet  trocar,^  which  is  simple, 
cleanly,  and  admirably  efficient ;  one  of  large  and  one  of  small  size  should  be 
at  hand.   The  patient  is  gently  turned  on  her  side,  facing  the  operator,  as  origi- 

1  Emmet,  op.  cit.,  p.  728 ;  Thomas,  op.  oit,  p.  737. 
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nally  suggested  by  Sir  Spencer  Wells ;  the  trocar  is  thrust  into  the  most  avail- 
able point  of  the  cyst ;  and  the  contents  are  emptied  through  the  canula  into  a 
common  washtub  under  the  operating  table.  As  the  fluid  pours  out,  an 
assistant  steadies  the  abdominal  walls  with  gradually  increasing  lateral  pres- 
sure ;  and,  as  soon  the  cyst  grows  flaccid,  the  operator  inserts  a  large  tenacu- 
lum or  hook  just  beyond  the  canula,  and,  with  this  or  with  iNelaton's  sac- 
forceps,  makes  enough  traction  to  cause  it  to  bulge  or  protrude  from  the 
wound.  Either  now,  or  previously  if  there  has  been  evident  need,  the  ex- 
ternal wound  is  enlarged  a  full  inch  upwards  and  downwards :  this  is  best 
and  most  quickly  done  with  stout  scissors  upon  two  fingers  of  the  left  hand 
as  a  guide,  and,  if  new  vessels  bleed,  compression-forceps  are  again  supplied. 
The  sac  being  now  moderately  drawn  out,  the  canula  is  removed,  and  a  free 
incision  is  made  with  scissors  through  the  protruding  part.  In  this  way  it 
is  emptied  far  more  expeditiously  ;  or,  if  the  flow  ceases  while  the  mass  of 
the  cyst  remains  imprisoned  within  the  abdomen,  the  right  hand  is  to  be 
passed  gently  into  the  cyst-cavity,  and,  if  secondary  cysts  be  felt,  they  are 
broken  down  and  their  contents  rapidly  discharged.  All  this  time  the  most 
watchful  care  is  needed  to  prevent  any  of  the  fluid  from  escaping  into  the  peri- 
toneal cavity,  which  it  will  surely  do  unless  the  operator  be  intelligently  aided 
by  the  assistant  who  is  keeping  up  abdominal  pressure.  As  Dr.  Thomas 
urges,  it  is  most  important  to  abstain  from  passing  the  hand  into  the  peri- 
toneal cavity  during  this  or  the  following  stage  of  the  operation,  both  because 
septic  matter  is  often  thus  conveyed  to  the  peritoneum,  and  because  the 
manipulation  of  the  sac  can  as  easily  be  effected  from  its  interior.  If,  instead 
of  thin  fluid,  the  sac-contents  prove  to  be  a  colloid  material,  this  is  to  be 
gently  scooped  out  with  the  hand  inside  the  sac,  while  the  extremities  of  the 
incision  are  held  on  the  stretch  by  the  large  tenaculum-hooks. 

(3)  Extraction  of  the  sac  is  now  effected,  either  easily  or  with  much  com- 
plicated difficulty,  in  accordance  with  the  number  and  character  of  the  adhe- 
sions. If  these  be  few  or  trifling  in  character,  simple  traction  with  the 
Nelaton  forceps  sufBces  to  overcome  them ;  two  pairs  of  forceps  are  used,  and 
their  successive  application  soon  delivers  the  entire  sac  through  the  abdomi- 
nal wound  and  brings  the  pedicle  into  view.  Even  dense  and  rather  vascular 
adhesions  are  best  separated  in  this  manner.  But  if  the  base  of  the  tumor 
be  extremely  adherent  to  the  pelvic  walls  or  the  uterus,  or  if  intiniate  intes- 
tinal adhesions  exist,  this  will  not  answer.  In  the  latter  case,  patient  separa- 
tion must  be  effected  with  the  edge  and  handle  of  the  scalpel,  checking  all 
bleeding  points  by  torsion  or  catgut  ligature  ;  in  the  former,  an  eflfort  must 
be  made  to  "  enucleate"  the  cyst,  as  suggested  by  Miner,^  of  Buffalo.  This 
means  to  split  or  separate  the  layers  of  the  cyst  so  effectually  as  to  isolate  and 
remove  the  tumor,  while  leaving  the  outer  layer,  with  the  bloodvessels  that 
cover  its  surface.  Where  there  is  no  pedicle,  this  method  is  sometimes 
applicable. 

(4)  The  pedicle  being  now  exposed,  we  have  to  choose  between  three 
methods  of  dealing  with  it :  the  ligature,  the  clamp,  and  the  cautery. 

In  this  country  the  cautery  is  rarely  used,  although  with  it  as  a  constant 
reliance.  Dr.  Keith,  of  Edinburgh,  has  obtained  the  best  results  thus  far  re- 
corded in  the  practice  of  ovariotomy.  Either  Paquelin's  or  the  actual  cau- 
tery may  be  used,  and  with  one  of  these  at  a  dull  red-heat,  the  pedicle  is  to  be 
slowly  burned  through  on  an  ivory  or  iron  cautery-shield.  After  this  the 
surface  of  the  pedicle  is  again  cleansed,  rubbed  with  persulphate  or  per- 
chloride  of  iron,  gently  wiped  off",  and  cautiously  returned  to  the  cavity  of 
the  pelvis. 

1  Buffalo  Med.  and  Surg.  Journal,  June,  1869. 
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The  clamf  is  suitable  only  for  long  pedicles  with  much  vascular  and  tough 
fibrous  tissue,  and  is  as  rarely  used  here  in  ovariotomy  as  it  is  commonly  in 
hysterectomy. 

The  ligature,  cut  short,  with  return  of  the  pedicle  to  the  abdominal  cavity, 
is  the  plan  preferred  by  most  American  operatoi-s,  and  in  their  hands  has 
given  uniformly  the  best  result.  The  ligature  used  may  be  either  thin  car- 
bolized  Chinese  silk,  No.  3  or  4,  or  Turner's  braided  silk  of  heavy  quality. 
With  this  a  blunt  artery-needle  is  threaded,  and  carried  with  some  force 
through  the  middle  of  the  pedicle,  as  low  down  as  practicable.  The  ligature 
may  now  be  either  so  cut  as  to  be  double — in  which  case  it  is  firmly  tied  in 
a  double  knot  in  a  figure-of-eight,  after  crossing  the  two  silks — or  the  two 
halves  of  the  pedicle  may  be  successively  secured  by  a  single  ligature,  which 
is  tied  strongly  on  one  side,  and  then  reversed  and  tied  similarly  on  the 
other.  Then  the  pedicle  is  seized  with  a  compression-forceps  (Sims's  pre- 
ferred) on  each  side,  just  below  the  ligature ;  the  cyst  is  cut  away  a  half 
inch  above  it ;  the  cut  surface  is  carefully  examined  to  see  if  any  oozing 
occurs ;  if  all  seems  secure,  the  ligature  is  cut  short  and  the  pedicle  is  dropped 
into  the  pelvic  cavity.  Should  the  pedicle  be  unusually  thick  and  vascular, 
it  may  still  be  ligated  as  above,  but  in  three  portions  instead  of  in  two.  The 
other  ovary  should  then  be  examined,  and,  if  cystic,  should  be  removed. 

(5)  The  management  of  adhesions  is  often  a  source  of  difiiculty  and  of  great 
embarrassment.  If  long  and  vascular,  they  may  easily  be  ligated  at  two 
points  and  divided  with  scissors  between.  But  when  short  and  dense,  and 
connected  with  important  organs,  like  the  bladder,  intestines,  liver,  or 
stomach,  they  can  only  be  separated  with  extreme  difficulty.  This  is  best 
done  with  the  handle  of  a  scalpel,  using  the  blade  as  little  as  possible,  and 
if  more  bleeding  occurs  than  is  easily  arrested  by  torsion,  ligatures  of  cat- 
gut or  fine  Chinese  silk  must  be  used  freely.  When  bleeding  occurs  deep 
in  the  pelvis  it  is  very  embarrassing  from  want  of  light ;  but  this  can  now 
be  supplied  by  the  small  portable  electric  light,  which  is  extremely  ser- 
viceable as  long  as  it  can  be  kept  in  order.  If  adhesions  are  inseparable 
from  the  tumor,  as  sometimes  happens,  a  small  piece  of  the  cyst-wall  may  be 
cautiously  cut  out  and  left  with  its  attachment,  after  cauterizing  its  edge 
with  strong  carbolic  acid,  or  with  the  actual  cautery  ;  the  secreting  membrane 
or  face  of  the  cyst-remnant  should  be  removed. 

(6)  The  "peritoneal  toilet  is  a  convenient  and  expressive  term  originating  in 
Germany,  to  indicate  the  scrupulous  cleanliness  and  finish  in  which  the 
peritoneal  surface  must  be  left.  We  owe  this  care,  perhaps,  more  to  Dr.  Keith, 
of  Edinburgh,  than  to  any  other  writer;  and  it  is  the  means  of  saving  many 
lives  which  would  otherwise  be  lost.  The  cardinal  points  are  that  no  bleed- 
ing points,  however  small,  must  be  left,  and  that  the  entire  peritoneal  surface 
must  be  left  perfectly  dry.  For  this  purpose  it  is  all  to  be  gone  over  with 
fresh  sponges  and  ligatures,  with  the  utmost  care,  just  before  closing  the  abdo- 
minal wound.  In  doing  this  the  large  eponges  are  used  to  push  back  the 
intestines. 

(7)  In  closing  the  abdominal  wound,  these  flat  sponges  again  come  into  use. 
One  is  laid  upon  the  viscera  just  under  the  line  of  the  wound,  a  Sims's  forceps 
being  attached  to  its  upper  and  one  to  its  lower  edge ;  over  this  the  perito- 
neum is  sewed  up  with  catgut  sutures  as  already  described,  the  sponge  being 
gently  drawn  out  just  before  the  stitches  are  tightened.  It  will  often  be 
saturated  with  bloody  serum,  although  it  was  perfectly  wrung  out  and  dry 
before  it  was  placed  in  the  abdomen.  Two  silver  sutures,  one  at  either  end 
of  the  wound — or  three  if  the  wound  has  been  a  long  one— should  be  carried 
through  the  entire  thickness  of  the  abdominal  wall  and  the  peritoneum, 
before  the  sponge  is  removed.     All  the  sponges  and  forceps  are  now  to  be 
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carefully  counted,  and  the  wound  is  to  remain  unclosed  until  all  are  found; 
then,  with  interrupted  sutures  of  Chinese  silk,  or  of  silver  wire,  the  rest  of 
the  wound  is  closed  down  to  the  peritoneum  only. 

The  question  of  drainage  will  depend  entirely  upon  the  thoroughness  with 
which  oozing  from  the  peritoneum  and  adhesions  has  heen  arrested,  and  the 
probability  of  its  return.  If  the  latter  be  apprehended,  or  if  enucleation,  or 
any  modification  of  it  have  been  practised,  it  will  be  wiser  to  leave  a  drainage- 
tube  in  the  lower  angle  of  the  wound.  This  may  be  of  glass  or  hard  rubber, 
and  either  Keith's,  Thomas's,  or  H.  Marion  Sims's,  may  be  used  as  preferred. 
The  two  latter  have  the  advantage  of  being  double-barrelled,  so  that  a  con- 
tinuous stream  can  be  forced  through  them.  This  may  be  carbolized,  or 
mixed  with  "  Listerine,"  or  other  disinfectants,  at  pleasure.  The  pelvic  cavity 
should  be  thus  washed  out  whenever  the  pulse  or  temperature  runs  up  with- 
out adequate  cause. 

(8)  The  abdominal  wound  is  dressed  in  as  nearly  perfect  an  antiseptic  and 
Listerian  manner  as  possible.  The  line  of  incision  is  sprinkled  with  dry 
iodoform ;  over  this  is  placed  a  narrow  strip  of  "  protective"  oiled-silk,  and 
then  two  or  three  strips  of  rubber  adhesive  plaster,  extending  from  under 
the  hips  on  each  side  to  take  the  strain  oflE"  the  sutures ;  over  this  is  laid  a 
treble  thickness  of  iodoform  gauze,  and  over  all  a  layer  of  salicylic  cotton, 
suflBciently  thick  to  fill  up  all  inequalities  of  the  abdominal  surface,  and  to 
produce  slight,  equable  pressure.  This  is  kept  in  place  by  a  well-fitting 
muslin  bandage ;  and,  if  possible,  the  dressing  is  not  to  be  disturbed  until 
the  fifth  day  ;  if  there  be  no  uneasiness,  not  until  the  eighth  or  ninth  day. 

In  the  after-treatment^  the  great  object  is  to  secure  rest  and  reasonable  free- 
dom from  pain,  and  to  prevent  high  grades  of  peritonitis.  To  efiect  this  the 
stomach  is  kept  empty  for  thirty-six  hours,  and  then  small  quantities  of  hot 
water  are  given,  and  followed  by  milk  and  lime-water,  and  other  light 
liquid  food.     Morphia  is  given  hypodermically  as  required. 

The  complications  to  be  apprehended  after  ovariotomy  are,  in  order  of 
time,  secondary  hemorrhage,  peritonitis,  and  septicaemia ;  but,  in  point  of 
frequency  and  importance,  this  order  should  probably  be  reversed.  If  unmis- 
takable indications  of  secondary  hemorrhage  occur,  there  is  no  resource  but 
to  reopen  the  wound  after  giving  a  small  amount  of  ether;  and,  if  possible,  to 
secure  the  bleeding  points  with  ligatures.  Desperate  as  this  measure  is,  it 
is  better  than  to  let  the  patient  die  without  making  an  intelligent  effort  to 
save  her  life.  Peritonitis  is  to  be  combated  by  increased  doses  of  morphia, 
hypodermically  or  by  the  rectum,  and,  in  the  formative  stage,  by  external 
refrigeration.  The  latter  is  applied  either  by  means  of  the  douche  and  Kilbee's 
cot,  as  recommended  by  Thomas,  or  by  the  ice-cap  of  block-tin  pipe  and  the 
abdominal  coil  of  rubber-tubing ;  of  these  the  latter  is  much  the  more 
manageable.  In  septiccemia,  the  drainage-tube  is  to  be  used  at  once,  if  pos- 
sible, with  antiseptic  injections;  and  stimulants,  and  well-selected  and  nutri- 
tious food,  must  be  given  freely. 

The  contra-indications  to  ovariotomy  are  malignant  disease,  acute  disease 
(inflammatory)  of  the  organs  of  the  chest  and  of  the  kidneys — but  not  chronic 
inflammations,  unless  very  far  advanced — and,  in  a  more  limited  sense,  uni- 
versal adhesions  between  the  cyst  and  other  organs.  Pregnancy  is  not  a 
barrier ;  and  I  have  elsewhere^  given  the  reasons  why,  if  the  condition  of  the 
cyst  be  such  as  to  demand  operation,  ovariotomy  should  immediately  be 
resorted  to.  In  1880,  Sir  Spencer  Wells  had  operated  in  nine  cases  compli- 
cated with  pregnancy,  with  eight  recoveries ;  in  five  the  pregnancy  continued 
to  full  term,  in  three  miscarriage  occui-red.     Mr.  Lawson  Tait,  in  1882,  wrote 

'  Trans.  Amer.  Gyn.  Soc,  vol.  viii.  p.  158  et  seq. 
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that  he  had  had  eleven  such  cases  with  ten  recoveries,  and  that  the  fatal  ease 
■was,  he  thought,  due  to  his  mistaken  treatment  of  the  pedicle  with  a  clamp. 
I  have  myself  operated  in  three  such  cases,  with  one  death  which  occurred 
in  a  case  complicated  by  malignant  disease.  Many  others  are  upon  record, 
especially  in  Germany. 

Oophorectomy  ;  Battey's  Operation. — This  operation,  which  has  also  been 
called  normal  ovariotomy,  spaying,  and  female  castration  (casiraifon  derfrauen\ 
consists  in  the  extirpation  of  ovaries,  which,  although  diseased,  are  not  neces- 
sarily enlarged. 

It  was  first  intelligently  proposed  as  a  remedial  measure  by  Dr.  James 
Blundell,  who,  in  June,  1823,  laid  before  the  Royal  Medical  and  Chlrurgical 
Society  of  London^  a  memoir  in  which  he  suggested  extirpation  of  the  ovaries 
for  the  relief  of  intolerable  dysmenorrhoea,  and  to  arrest  recurrent  hemorrhage 
in  cases  of  inversion  of  the  uterus.  He  did  not,  however,  attempt  it  in  prac- 
tice, and  the  proposition  was  forgotten.  In  1872,  Hegar,  of  Freiburg,  and  Dr. 
Robert  Battey,  of  Rome,  Georgia,  almost  simultaneously  removed  the  ovaries 
for  the  cure  of  analogous  conditions  of  disease — Hegar  for  intense  ovarian 
neuralgia,  Battey  for  insufferable  dysmenorrhoea.  Hegar's  patient  died,  and 
the  case  was  not  published ;  Battey's  recovered,  and  an  account  of  his  opera- 
tion appeared,  with  the  author's  views  and  reasons  for  its  performance,  in  the 
Medical  and  Surgical  Journal  of  Atlanta,  Ga.,  September,  1872,  thus  securing 
him  priority  in  suggesting  this  measure  to  the  profession. 

Mr.  Lawson  Tait  says^  that  a  year  previously,  in  1871,  he  had  come  to  the 
same  decision  under  similar  circumstances,  and  had  operated  in  furtherance  of 
this  view  in  February,  1872.  As  his  case  did  not  see  the  light  until  1873,  it 
has  not  affected  the  claim  of  Dr.  Battey,  who  will  always  be  recognized  by 
the  profession  as  the  practical  author  of  the  operation. 

Believing  that  ovulation  was  the  cause  of  menstruation.  Dr.  Battey  pro- 
posed the  removal  of  the  ovaries  to  anticipate  and  force  the  menopause,  and 
chiefly  in  cases  of  dysmenorrhoea,  or  of  mental  and  nervous  disturbances 
caused  by  dysmenorrhoea.  Prof  Hegar  has  assiduously  pursued  the  subject 
with  a  diff'erent  object,  the  checking  of  menstruation  and  metrorrhagia  in 
cases  of  uterine  fibroids.  Of  Mr.  Tait's  special  views  mention  will  be  made 
in  the  next  section. 

The  indications  for  Battey's  operation  are :  (1)  Excessive  and  uncontrol- 
lable dysmenorrhoea ;  (2)  Excessive  monorrhagia  or  metrorrhagia ;  (3)  Increas- 
ing monorrhagia  with  uterine  fibroids :  (4)  Hystero-epilepsy,  and  allied  con- 
ditions ;  (5)  Prolapsed  ovaries  and  intractable  ovaritis ;  (6)  Recurrent 
perimetritis  with  dysmenorrhoea ;  (7)  Ovarian  irritation  with  absence  of 
uterus  and  vagina.  It  will  at  once  be  seen  that  these  indications  include 
two  main  groups  :  1.  ITeurotic  conditions  from  ovarian  irritation.  2. 
Hemori'hage  with,  or  without,  uterine  tumors.  Dr.  Battey  and  his  imme- 
diate followers  have  chiefly  had  in  view  the  relief  of  the  first  group  of  cases. 
Trenholme  and  Hegar,  and  the  latter's  followers  in  Germany  and  Great 
Britain,  have  operated  mainly  for  the  relief  of  the  second. 

Operation. — As  in  ovariotomy,  two  methods  are  in  vogue  for  performing 
extirpation  of  the  ovaries,  viz :  1.  Vaginal  extirpation,  or  elytrotomy  ;  2. 
Abdominal  extirpation,  or  laparotomy. 

1.  The  vaginal  method  has  been  recommended  in  cases  where  the  ovaries 
are  prolapsed  and  movable  in  the  cul-de-sac,  and  is  thus  performed : — 

Etherize  the  patient  and  place  her  in  Sims's  semi-prone  position,  or  in  the 

'  Aveling,  Obstet.  Journ.  of  Great  Britain  and  Ireland,  vol.  vi.  p.  617. 
2  Disease  of  the  Ovaries,  American  edition,  pp.  323  and  326.     1883. 
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lithotomy  posture.  Use  Battey's  or  Sims's  speculum ;  wash  out  the  vagina 
with  an  antiseptic  solution  ;  draw  down  the  cervix  with  volsella  forceps,  and 
keep  it  fixed  at  or  near  the  vulva.  Divide  the  posterior  vaginal  wall  behind 
the  cervix  for  an  inch  and  a  half  in  the  middle  line.  Work  cautiously 
through  this  opening  into  the  peritoneal  cavity ;  hook  down  the  nearest  ovary 
with  the  index  finger,  if  possible,  while  counter-pressure  is  made  over  the 
pubes ;  transfix  the  hilus  of  the  ovary  with  a  stout  needle  carrying  a  thread 
of  fine  carbolized  silk,  tie  this  firmly  around  each  half  in  succession,  cut 
away  the  distal  part  of  the  ovary,  and  return  the  stump  with  close-cut  liga- 
ture to  the  pelvic  cavity.  Repeat  this  proceeding  on  the  other  side  ;  then 
pass  in  a  drainage-tube  and  stitch  up  the  wound  around  the  tube  with  cat- 
gut, or,  if  preferred,  leave  it  open  to  granulate.  Wash  out  the  vagina  twice 
daily  with  solutions  of  listerine  or  weak  carbolic  acid.  Instead  of  excision 
and  permanent  ligature.  Dr.  Battey  used  the  6craseur  with  a  temporary  liga- 
ture around  the  base. 

From  the  above  description  the  operation  would  appear  to  be  a  simple  one, 
but  in  a  number  of  cases  it  has  proved  so  difificult  that  it  has  been  abandoned, 
and  laparotomy  done  instead. 

2.  The  abdominal  section,  or  laparotomy,  is  similar  to  an  ordinary  ovariotomy, 
until  the  peritoneum  is  reached.  This  membrane  is  much  more  difficult  to 
manipulate  than  in  ovariotomy,  partly  because  it  has  undergone  no  inflamma- 
tory thickening,  and  partly  because  the  intestines  lie  directly  under  it,  arid,  if 
distended  with  fiatus,  rise  constantly  into  the  abdominal  wound.  The  opera- 
tor now  bathes  his  hands  in  some  disinfectant,  passes  two  fingers  into  the 
pelvis,  touches  the  fundus  uteri  and  slides  the  finger  along  this  and  the 
ovarian  tube  until  he  reaches  the  ovary  of  one  side,  which  generally  lies  be- 
hind the  Fallopian  tube.  Hooking  up  the  ovary  gently  with  two  fingers,  and, 
if  at  all  possible,  without  tearing  it,  he  brings  the  ovary  up  until  it  points  in 
the  wound.  Then,  with  a  blunt  artery  needle,  he  carries  a  ligature  of  Chinese 
silk  through  the  hilus,  and  ties  it  very  firmly  in  a  double  knot  with  reverse. 
He  now  catches  the  attachment  just  below  the  knot,  and,  if  the  ligature  is 
satisfactory,  cuts  away  the  ovary  a  quarter  inch  above  the  knot.  He  cau- 
terizes the  cut  surface  with  Paquelin's  cautery  if  it  seems  vascular  and  likely 
to  ooze ;  but  if  not,  cuts  the  ligatures  short  and  drops  the  ovarian  stump 
back  into  the  pelvis.  He  repeats  the  same  procedure  with  as  little  change 
as  possible  on  the  other  side,  cleans  out  the  peritoneal  cavity  most  carefully 
with  sponges  wrung  out  in  the  hot  carbolic  solution,  and  closes  the  abdomi- 
nal incision. 

To  prevent  oozing  of  blood  into  the  pelvis  at  this  stage,  a  large  flat  sponge, 
also  wrung  out  in  the  hot  carbolic  solution,  is  used,  to  be  kept  under  the  line 
of  the  wound ;  this  (guarded  with  long  compression-forceps  at  each  end) 
remains  until  all  the  sutures  are  inserted,  and  is  removed  just  before  they 
are  tightened.  All  sponges  and  forceps  are  now  counted,  as  in  other  abdo- 
minal sections.  The  peritoneal  incision  is  closed  separately  with  catgut  or 
silkworm-gut  sutures ;  for  the  outer  tissues,  Chinese  silk  or  silver  wire  is 
best.  The  wound  is  dressed  as  after  ovariotomy.  All  the  antiseptic  precau- 
tions enjoined  for  the  latter  operation  must  be  used. 

In  conclusion,  it  may  be  said  that  Battey's  opei'ation  is  more  difficult  than 
an  ordinary  ovariotomy, and  that  the  subsequent  risks  of  peritonitis  are  greater. 
To  an  operator  unaccustomed  to  abdominal  surgery  it  is  peculiarly  trying ; 
but  with  patience  and  gentleness  of  manipulation  the  ovaries  can  generally 
be  detached  from  their  bed  and  brought  up  sufficiently  high  for  safe  ligation. 
When  the  operation  is  attempted  for  the  relief  of  bleeding  fibroids,  the  tumor 
and  uterus  must  be  tilted  over  to  each  side  successively,  before  the  underly- 
ing ovary  is  disturbed.    For  this  a  longer  abdominal  incision — at  least  of  five 
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or  six  inches — is  necessary.  In  a  ]arge  minority  of  these  cases  the  ovary  and 
tube  are  closely  adherent  to  the  tumor ;  under  these  circumstances  the  sur- 
geon should  consider  the  propriety  of  hysterectomy  as  a  substitute. 

As  to  the  clinical  importance  of  Battey's  operation,  it  may  be  said  to  be  still 
subjudice;  but,  in  properly  selected  cases,  each  year's  experience  shows  its 
greater  value,  which  is  far  higher  to-day  than  when  five  years  ago  Munde' 
and  Thomas^  summed  up  its  merits. 

Extirpation  of  Uterine  Appendages  ;  Tait's  Operation. — Mr.  Lawson 
Tait,  of  Birmingham,  has  from  the  beginning  contended  that  it  is  far  more 
important,  in  all  the  cases  for  which  Battey's  operation  is  recommended,  to 
remove  the  Fallopian  tubes  than  the  ovaries ;  but  that,  for  convenience  of 
manipulation,  it  is  best  to  remove  both.  This  is  because  the  tubes  have  more 
to  do  with  the  function  of  menstruation,  while  the  ovary  is  physiologically 
concerned  with  ovulation  only.  For  twelve  or  fifteen  years  he  has  consis- 
tently followed  in  practice  the  conclusions  that  flow  from  these  premises. 

His  procedure,  known  as  "  Tait's  operation"  is  precisely  the  same  as  that 
last  described,  with  one  exception :  instead  of  ligating  and  cutting  away  the 
■ovary  alone,  he  passes  the  ligature  in  the  form  known  as  "  the  Staffordshire 
knot"  so  as  to  penetrate  the  broad  ligament  nearer  the  uterus,  thus  including 
both  the  tube  and  ovary.  When  the  ligature  is  secured  these  are  cut  away 
*'  en  masse"  the  tube  being  first  carefully  aspirated  if  hydrosalpinx  or  pyosal- 
pinx  seems  to  exist. 

The  subsequent  steps  of  the  operation  are  the  same,  except  that  in  Mr. 
Tait's  practice  "  Listerism"  has  no  existence,  scrupulous  cleanliness  and 
general  antisepsis  taking  its  place. 

This  modification  of  the  "  Battey  operation"  is  now  generally  adopted  in 
'New  York.  For  the  detail  of  Mr.  Tait's  views  and  procedure,  couched  in 
much  crispness  of  expression  and  pleasantly  discursive  writing,  the  reader  is 
referred  to  his  volume  on  "  Diseases  of  the  Ovaries,"  1883,  which  is  an  ampli- 
fication of  his  well-known  "  Hastings  Essay,"  of  1873. 

Hysterectomy. — In  describing  the  surgical  treatment  of  uterine  cancer 
reference  has  been  made  to  hysterectomy,  both  by  the  vagina  and  by 
Freund's  abdominal  method. 

Vaginal  Hysterectomy.- — This  operation  is  performed  as  follows : — 

1.  Drag  the  cervix  firmly  down  to  the  vulva  with  Museux's  forceps,  in- 
cise the  vagina  in  front  of  the  cervix,  and  separate  the  bladder  carefully  from 
it,  without  opening  the  peritoneum.  If  quite  healthy,  this  is  done  with 
the  bistoury ;  if  at  all  diseased,  with  the  galvano-cautery.  Free  the  cervix 
posteriorly  in  the  same  manner. 

2.  Cut  into  Douglas's  space  and  pass  two  fingers  of  the  left  hand  through 
it,  over  the  fundus,  down  into  the  utero-vesical  pouch.  Upon  these,  as  a 
guide,  divide  the  peritoneum  cautiously  with  blunt  scissors,  and  separate  the 
uterus  from  all  its  attachments  except  the  broad  ligaments. 

3.  ISTow  retrovert  the  womb,  and  bring  it  down,  if  possible,  through  the 
posterior  vaginal  incision ;  this  is  not  easy,  but  may  be  effected  by  grasping 
it  near  the  fundus  with  stout  volsella  forceps.  If  the  vagina  be  small,  or  the 
uterus  very  large,  or  hard,  or  if  a  complicating  fibroid  be  in  the  way  (as  in  a 
case  which  I  once  saw),  this  step  is  extremely  difficult. 

4.  Transfix  the  broad  ligament  on  one  side  with  a  blunt  (aneurism)  needle 
carrying  a  stout  braided  silk  ligature,  tie  it  in  two  parts,  and  put  a  separate 
ligature  around  the  whole ;  divide  each  section  with  scissors,  and,  when  the 

1  Archives  of  Medicine,  Feb.  1880.  a  Op.  cit.,  p.  757. 
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uterus  is  completely  freed,  repeat  the  same  process  on  the  other  side.  The 
difficulty  and  the  risk  of  hemorrhage  here  are  greatly  increased,  if  ablation 
of  the  ovaries  and  tubes  is  attempted.  If  apparently  healthy,  they  should 
be  left. 

5.  Cut  away  the  uterus  and  examine  the  pedicles  carefully ;  when  all 
bleeding  has  ceased,  close  the  peritoneal  wound  with  catgut  sutures,  and 
fasten  the  pedicles  into  the  line  of  closure  by  a  silk  or  wire  sutui'e,  a  rubber 
drainage-tabe  being  passed  through  the  centre  and  maintained  by  the  vaginal 
dressing.  Through  this  the  pelvic  cavity  may  be  washed  out  if  the  tempera- 
ture rises,  or  if  the  discharges  become  offensive. 

6.  Pack  the  vagina  lightly  with  aseptic  gauze ;  remove  this  in  from  three 
to  six  days,  and  the  sutures  in  a  fortnight.  The  results  of  this  operation  are 
as  follows ;!  up  to  January  1,  1884,  there  had  been  performed  at  the  Berlin 
Institute,  for  carcinoma,  35  vaginal  hysterectomies ;  of  these  9  ended  fatally ; 
the  result  was  unknown  in  6;  relapses  within  two  years  had  occurred  in  15; 
the  patients  had  remained  free  from  disease  for  two  years  or  longer  in  5. 
The  student  may  also  consult,  with  much  advantage,  two  exhaustive  papers 
on  this  subject  by  Dr.  Ch.  Fenger,  of  Chicago,  in  the  Am.  Journal  of  Med. 
Sciences,  Jan.  1882  ;  and  by  Dr.  P.  F.  Munde,  in  the  Trans,  of  the  Amer. 
Gyn.  Society,  vol.  ix.  p.  195.  The  latter  author  tabulates  a  series  of  255 
cases  in  this  country  and  Europe,  with  a  mortality  of  72,  or  28.23  per  cent. 
Each  year  this  ratio  is  diminishing. 

Extirpation  of  Uterus  by  Abdominal  Section. — This  procedure  was  devised 
and  published  by  Dr.  Freund,^  of  Strasbourg,  in  1876,  and  seemed  at  first 
destined  to  have  a  brilliant  future,  but  in  the  ten  years  during  which  it  has 
been  before  the  profession  it  has  steadily  waned  in  popularity,  and  in  this 
country  it  is  rarely  performed.     The  steps  are  as-  follows : — 

1.  An  abdominal  incision  is  made  in  the  median  line,  as  for  ovariotomy, 
but  extending  to  the  symphysis  pubis.  The  recti  muscles  may  be  partially 
divided  near  their  pubic  insertion,  if  the  abdominal  walls  are  very  tense. 
When  the  peritoneum  is  opened,  the  intestines  are  drawn  up,  and,  if  neces- 
sary, are  brought  out  and  covered  with  hot  carbolized  cloths  ;  the  uterus  is 
caught  with  stout  forceps  and  is  drawn  forcibly  up  from  the  pelvis.  Thus 
the  vagina  and  all  the  uterine  connections  may  be  kept  on  the  stretch. 

2.  The  uterus  is  now  dragged  to  one  side  and  the  opposite  broad  ligament 
is  securely  tied  by  a  double  ligature  of  braided  silk,  so  passed  on  a  blunt 
needle  as  to  include,  successively,  the  Fallopian  tube,  the  ovarian  artery,  and 
the  round  ligament,  thus  controlling  the  pampiniform  plexus  of  vessels. 
The  womb  is  now  tilted  to  the  other  side  and  the  same  process  is  repeated ; 
the  stout  ligatures  are  left  long,  and  are  firmly  held  hj  assistants.  Another 
ligature  is  now  passed  through'  the  fornix  vaginae,  to  control  the  uterine 
arteries ;  and  very  little  of  the  vaginal  tissue  must  be  included  in  this  loop, 
or  the  artery  will  not  be  compressed. 

3.  The  bladder  is  next  carefully  separated  from  the  womb  with  the  nail 
and  scalpel-handle,  a  sound  being  kept  in  the  organ  meanwhile.  The 
uterus  may  now  be  cut  away,  a  wedge-shaped  piece  being  cut  out  of  the  cer- 
vix ;  the  cut  edges  of  the  cervical  stump  are  finally  sewed  together  by  deep 
sutures,  and  the  peritoneum  is  carefully  brought  together  around  it;  all 
bleeding  points  are  carefully  secured,  the  pelvis  is  minutely  cleansed,  the 
intestines  are  returned,  and  the  abdominal  wound  is  closed  as  after  ovario- 
tomy.    A  drainage-tube  should  always  be  used. 

If  it  be  desired  to  remove  the"  entire  cervix,  the  vaginal  wall  is  opened 

'  Amer.  Journ.  of  Obstet.,  Feb.  1886,  p.  208. 

2  Samml.  klin.  Vortrage,  No.  133 ;  Centralbl.  f.  Gyu.,  No.  12,  1878. 
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from  below  and  dissected  from  it,  as  described  in  speaking  of- the  vaginal 
operation,  only  more  rapidly.  Before  closing  the  vaginal  vault,  the  long 
ligatures  are  brought  out  through  this  opening  into  the  vagina. 

The  results  of  this  form  of  hysterectomy  have  not  been  good  in  this  coun- 
try ;  and  in  Germany,  where  it  has  been  mainly  done,  Hegar  and  Kalten- 
bach  state  that  of  89  completed  operations  only  26  ended  in  recovery ;  the 
mortality  was  therefore  71  per  cent.  The  chief  causes  of  death  are  shock, 
peritonitis,  and  secondary  hemorrhage. 

Freund's  operation  has  thus  been  so  fatal,  that,  among  careful  and  con- 
scientious surgeons,  it  is,  already,  practically  a  thing  of  the  past.  But  the 
application  of  his  method,  or  of  some  modification  of  it,  to  the  treatment  of 
myomata  or  uterine  fibroids,  has  suggested  itself  to  the  more  active  observers 
in  every  country. 

In  Germany,  Schroeder,  Hegar,  Olshausen;  in  England,  Bantock,  Thornton, 
Spencer  Wells,  Tait;  Keith  in  Scotland,  and  a  number  of  writers  in  this 
country,  have  recorded  their  views  and  experience ;  so  that  to-day  the  procedure 
is  well  recognized  and  understood  in  its  technique,  however  doubtful  be  the 
conditions  that  justify  its  performance. 

To  illustrate  that  uncertainty,  two  facts  only  need  be  stated  :  (1)  Uterine 
fibroids,  for  which  hysterectomy  is  mainly  performed,  are  not  necessarily  fatal 
like  ovarian  cysts ;  in  fact,  they  cause  death  with  extreme  rarity.  (2)  The 
aggregate  mortality,  even  among  the  most  skilful  and  experienced  operators, 
is  still  more  than  33  percent.,  a  serious  matter  to  contemplate  in  an  operation 
of  election  only. 

In  March,  1884,  Dr.  H.  E..  Bigelaw,  of  Washington,  published  in  the 
American  Journal  of  Obstetrics  the  statistical  results  of  all  known  operations 
of  hysterectomy,  which  then  showed  a  mortality  of  over  33  per  cent.  Thus  in 
359  completed  operations  there  were  227  recoveries,  and  132  deaths.  The  full 
table,  with  the  details  of  each  reporting  surgeon's  experience,  is  given  by 
Emmet.i 

Those  who  may  wish  to  consult  detailed  monographs  on  the  subject  are 
referred  to  Hegar  and  Kaltenbach's  "  Operative  Gynakologie,"  1881 ;  Schroe- 
der's  paper  "on  myomotomy"  in  the  British  Medical  Journal,  Oct.  13,  1883; 
Mr.  Knowsley  Thornton's  views  on  the  "operative  treatment  of  fibro- 
myomata"  in  the  same  journal ;  and,  lastly,  a  notable  and  most  important 
memoir  by  Dr.  Thomas  Keith  on  "hysterectomy  for  fibrous  tumors  of  the 
uterus,"  published  in  1885. 

In  the  latterwork, which  is  replete  with  valuable  hints  and  wise  suggestions, 
its  -distinguished  author  repudiates  the  idea  which  is  often  expressed  that 
hysterectomy  "  is  in  much  the  same  position  now  that  ovariotomy  was  five 
and  twenty  years  ago,"  because  of  the  essential  difference  in  the  danger  to 
life  of  uterine  fibroids  and  ovarian  cysts.  After  a  condensed  consideration 
of  these  tumors,  he  admits  that  the  following  are  conditions  in  which  hys- 
terectomy "  may  reasonably  be  advised :" — 

1.  In  very  large,  rapidly  growing  tumors  of  all  kinds,  in  young  women.  By  a  large 
tumor  is  meant  a  tumor  of  upwards  of  twenty  pounds. 

2.  In  all  cases  of  real  fibrous-cystic  tumors,  if  they  can  be  removed.  Also  in  all 
cases  of  suppurating  tumor. 

3.  In  most  cases  of  soft  oedematous  fibrous  tumor.  These  often  grow  to  an  enormous 
size,  far  larger  often  than  any  ovarian  tumor. 

4.  In  cases  of  large  bleeding  fibroids  of  any  age,  provided  that  the  patient  is  not 
approaching  fifty  years  of  age,  that  her  life  is  practically  useless,  and  that  further  ex- 
perience in  the  operation  shall  show  that  the  mortality  of  hysterectomy  is  likely  to 
diminish. 

•  Op.  oit.,  p.  617. 
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5.  In  certain  cases  of  tumors  surrounded  by  free  fluid,  the  result  of  peritonitis,  pro- 
vided that  the  fluid  shows  a  tendency  to  reaccumulate  after  two  or  three  punctures. 

These  (says  Dr.  Keith)  embrace  every  form  of  case  in  which  I  have  yet  ventured 
to  interfere  by  operation. 

The  ordinary  operation  of  hysterectomy  (as  distinguished  from  Hegar's 
method)  is  performed  as  follows  :■ — • 

The  patient  being  etherized  and  recumbent,  and  the  usual  antiseptic  pre- 
cautions taken,  an  incision  is  made  in  the  median  line  of  the  abdomen  as  for 
ovariotomy.  ]3ut  this  incision  must  be  much  longer  than  in  the  latter  case 
— from  six  to  ten  inches  at  once.  The  peritoneum  being  divided,  the  adhe- 
sions around  the  tumor,  which  nearly  always  exist,  are  to  be  quickly  exam- 
ined, and  those  which  are  densest  and  ofter  most  resistance  to  the  mobility, 
of  the  tumor  are  grasped  with  stout  long  clamp-forceps,  and  divided  at  once 
on  the  distal  side ;  the  tumor  is  then  rotated  and  drawn  up,  if  possible, 
through  the  abdominal  wound.  At  this  point  it  will  often  be  necessary  to 
enlarge  the  latter  to  fully  twelve  or  fourteen  inches ;  nor  need  there  be  any 
sci'uple  in  this,  for  no  clinical  evidence  shows  that  long  incisions  retard 
recovery,  if  their  closure  be  equable  and  complete.  As  the  tumor  is  raised, 
or  extracted  through  the  abdominal  wound,  its  connection  with  the  bladder 
must  be  carefully  examined.  This  can  easily  be  detected  if,  contrary  to  the 
usual  rule,  the  bladder  be  left  full  of  urine  before  ether  is  given.  In  an  in- 
structive case  narrated  by  Emmet,'  this  sagacious  departure  from  established 
custom  probably  saved  him  from  the  misfortune  of  cutting  into  the  bladder, 
which  has  often  befallen  others.  If  adherent,  the  bladder  is  rapidly  sepa- 
rated, and  the  broad  ligaments  and  their  contents  are  ligatured  as  far  from  the 
uterus  as  possible,  with  two  stout  ligatures,  and  divided  between  the  two 
points.  If  tightly  adherent  to  the  tumor,  they  should  not  be  dissected  off 
but  removed  with  it  above  the  clamp.  Then,  dealing  with  the  posterior 
pelvic  adhesions  as  with  those  first  described,  a  temporary  clamp,  or 
Koeberle's  serre-noeud,  or  an  elastic  ligature,  is  made  to  constrict  the  base  of 
the  tumor,  and  the  mass  above  it  is  rapidly  cut  away.  The  adhesions  must 
now  at  once  be  attended  to.  They  are  all  inspected  carefully  in  succession  ; 
fresh  ligatures  of  catgut  or  Chinese  silk  are  applied  where  necessary ;  the  clamp- 
forceps  are  cautiously  removed  and  the  bleeding  points  within  their  grasp  tied 
with  more  ligatures ;  the  entire  cavity  of  abdomen  and  pelvis  is  thoroughly 
sponged  and  cleansed,  and  then  the  permanent  clamp^  is  applied  to  the  pedicle. 
If  possible,  this  should  go  just  below  the  temporary  clamp  or  ligature,  and  yet 
not  so  far  down  as  to  make  undue  traction  when  placed  outside  the  abdominal 
wound.  The  surgeon  shaves  down  the  pedicle  to  within  a  quarter  of  an  inch 
of  the  clamp ;  burns  or  "  cooks"  the  surface  thoroughly  with  the  actual  cautery 
(Paquelin's) ;  if  there  be  any  cause  to  apprehend  the  slipping  of  the  pedicle 
through  the  clamp,  thrusts  two  long  steel  pins  (as  advised  by  Thomas)  through 
the  pedicle  obliquely  just  above  the  clamp  ;,  examines  the  pelvis  once  more  for 
oozing  bloodvessels ;  and,  if  all  seems  dry,  closes  the  abdominal  wound  at  once. 
This  is  done  as  in  ovariotomy,  the  flat  sponge  being  kept  under  until  the 
sutures  are  in  situ,  the  peritoneum  closed  separately  with  catgut,  and  the 
walls  with  silver  wire  or  Chinese  silk ;  the  sutures  should  be  numerous, 
about  four  to  the  inch,  and  must  include  the  entire  thickness  of  the  walls. 
The  dressings  are  the  same  as  after  ovariotomy.  The  clamp  usually  becomes 
loosened  about  the  seventh  or  eighth  day,  and  the  patient  sits  up  in  bed  at 
the  end  of  two  weeks. 

"  Op.  oit.,  p.  612. 

2  Dawson's  or  Thomas's  damp  is  employed  In  New  York.  I  prefer  the  former,  but  both  are 
excellent. 
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It  need  only  be  added  that,  after  this  operation,  the  clamp  is  found  in  this 
country  and  in  England  to  be  as  uniformly  useful  as  it  is  harmful  in  ovario- 
tomy ;  while  no  proportionate  amount  of  success  has  attended  any  intra- 
peritoneal method  of  treating  the  pedicle. 

In  Germany,  however,  Prof  Schroeder  has  succeeded  well  with  ligation  of 
the  pedicle,  covering  it  in  with  the  peritoneum. 

Prof.  Hegar,  of  Freiburg,  whose  success  in  hysterectomy  for  myomata  has 
only  been  surpassed  or  equalled  by  Keith,  treats  the  pedicle  by  a  special 
method.  He  surrounds  its  base,  as  low  down  as  possible,  with  Kleeburg's 
elastic  ligature,  which  is  tied  while  on  the  stretch.  Above  this  a  double 
ligature  is  passed  through  the  stump,  tied  firmly  in  two  sections,  and  all 
above  that  cut  away.  !Now,  drawing  up  the  stump  into  the  lower  angle  of 
the  abdominal  wound,  the  parietal  peritoneum  is  stitched  securely  to  the 
peritoneal  covering  of  the  pedicle,  just  below  the  elastic  ligature.  The  first 
suture  above  the  stump  is  passed  through  the  parietal  peritoneum,  then 
under  the  elastic  ligature  and  through  the  peritoneum  on  the  opposite  side ; 
and  when  this  is  tightened  it  closes  in  the  stump  with  peritoneum  com- 
pletely. Two  more  sutures  are  passed  just  above  this  through  the  perito- 
neum only,  and  the  rest  of  the  wound  is  closed  as  usual.  The  face  of  the 
stump  is  now  cauterized ;  the  raw  surface  around  it  is  painted  freely  with  a 
strong  solution  of  chloride  of  zinc,  and  packed  lightly  with  aseptic  cotton, 
which  is  frequently  changed  as  it  becomes  saturated  with  discharge;  and  the 
whole  is  covered  lightly  with  the  usual  antiseptic  dressing,  constant  watch- 
fulness preventing  the  collection  or  burrowing  of  pus.  About  the  tenth  day 
the  elastic  ligature  is  carefully  cut  away,  and  good  union  is  obtained  in  a> 
fortnight. 
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The  bones  were  long  considered  as  a  separate  system  in  regard  to  patho- 
logical alterations.  It  is  only  during  the  last  fifty  years  that  it  has  been 
well  understood  that  their  lesions  are  analogous  to  those  of  the  soft  parts, 
and  that  their  pathological  processes  are  developed  in  the  same  manner  and 
lead  to  the  same  results.  Experimentation  on  the  one  hand,  and  histological 
researches  on  the  other,  have  finally  established  this  analogy,  which  patho- 
logical anatomy  had  already  demonstrated  to  Gerdy,  to  Cruveilhier,  and  to 
other  authors  who  wrote  in  the  first  half  of  this  century. 

The  ancients  designated  under  the  name  of  caries  most  of  the  alterations 
of  the  bones  ;  at  the  end  of  the  last  century  they  distinguished  necrosis,  but  in 
the  first  third  of  this  century  the  greatest  confusion  still  reigned  in  regard  to 
inflammations  of  the  bones ;  Beyer  described  only  caries  and  necrosis  and 
although  speaking  in  a  number  of  passages  of  inflammation  of  the  periosteum 
and  bones,  it  did  not  occur  to  him  to  give  a  special  description  of  this  inflam- 
mation. It  was  not  until  1835,  at  the  time  when  Gerdy  created  the  word 
osteitis  to  designate  inflammation  of  the  bones,  that  a  clearer  idea  arose  as  to 
the  various  alterations  of  which  bone-tissue  is  susceptible.  From  this 
moment  numerous  works  appeared  on  all  sides  upon  the  affections  of  the 
bones  ;  and  among  the  most  important  must  be  mentioned,  at  the  outset 
those  of  Chassaignac,  of  JSTelaton,  of  Gosselin,  of  Klose,  of  Roser,  of  Volk- 
mann,  of  Stanley,  of  Paget,  of  Eanvier,  and  of  Lannelongue. 

It  is  not  possible,  in  this  article,  to  dwell  upon  historical  questions,  and 
yet  it  should  not  be  ignored  that,  even  in  the  last  century,  notwithstand- 
ing the  silence  of  Boyer  and  of  the  classical  authors  who  followed  him  there 
are  found  very  important  documents  bearing  upon  the  history  of  our  art 
which  show  that  affections  of  the  bones  had  already  been  considered  at 
that  epoch  with  much  justness  and  profundity.  Boerhaave  and  Van  Swieten 
advanced  propositions  which  appeared  novel  a  century  later.  The  first 
aphorism  of  Boerhaave  bears  upon  the  analogy  of  diseases  of  the  bones 
with  diseases  of  the  soft  parts.  Inflammations  of  the  periosteum  and  of 
the  medullary  tissue  are  afterwards  not  only  mentioned  but  exactly  out- 
lined. The  cause  of  the  gravity  of  inflammations  of  the  medulla  is  found, 
according  to  these  authors,  in  putridity  of  the  medullary  tissue — a  putridity 

( 843 ) 
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which  they  explain  by  the  presence  of  fat  and  by  the  chemical  properties  of 
this  tissue.  As  a  corollary  to  these  propositions,  free  incisions  of  the  peri- 
osteum and  trephining  of  the  medullary  canal  are  formally  recommended,  and 
antiseptic  indications  are  clearly  formulated.'  In  this  work  of  doctrinal  expo- 
sition and  of  criticism,  which  is  very  remarkable  for  the  times,  Van  Swieten 
describes  inflammation  of  the  external  periosteum  and  of  the  internal  peri- 
osteum or  marrow.  lie  insists  upon  the  lesser  gravity  of  inflammation  of 
the  external  periosteum,  and  dwells  at  length  upon  the  infection  produced 
by  corruption  of  the  medullary  oil.  This  infection,  starting  from  the  mar- 
row, passes  through  the  bones,  reaches  the  periosteum,  and  then  infects  it 
and  spreads  through  the  tissues  of  the  members.  Hence  the  need  for  very 
energetic  treatment  to  arrest  this  medullary  corruption  and  the  infection 
which  is  its  consequence.  There  is  doubtless  much  which  is  vague  in  some 
of  these  descriptions,  but  it  has  appeared  to  me  of  interest  to  refer  to  these 
theories  which,  expressed  in  more  modern  style,  are  no  different  from  those 
by  which  we  are  guided  to-day.  It  is  also  interesting  to  recall  the  boldness  of 
certain  therapeutic  precepts  which  we  are  very  apt  to  consider  new,  and  which 
are  explicitly  formulated  in  books  which  were  classic  a  hundred  years  ago. 
But  these  precepts  were  rarely  put  into  practice,  and  unfortunately  remained 
as  a  dead  letter  to  the  majority  of  surgeons. 

In  this  article  I  purpose  to  study  inflammations  of  the  bones  in  general, 
dwelling  especially  upon  acute  and  spontaneous  inflammations,  since  traumatic 
inflammations  have  been  already  studied^  in  connection  with  fractures,  and 
since  chronic  inflammations  will  receive  fuller  treatment  in  the  article  devoted 
to  scrofulous  and  tuberculous  bone-lesions.  ITevertheless,  I  shall  examine  the 
different  forms  of  chronic  osteitis,  and  I  shall  give  some  space  to  the  chronic 
lesions  which  are  the  consequence  and  sequel  of  acute  osteitis.  In  connection 
with  this  I  shall  take  up  questions  heretofore  little  studied,  such  as  the 
influence  of  osteitis  upon  the  growth  of  the  bones,  and  the  remote  conse- 
quences of  acute  inflammations  occurring  in  infancy  and  adolescence. 

One  of  the  most  important  matters  to  bear  in  mind  in  the  study  of  inflam- 
mation of  bone,  is  the  influence  of  age ;  these  affections  are  so  linked  to 
the  development  of  the  skeleton  that  they  differ  entirely  in  infancy  and 
in  mature  life.  The  study  of  the  development  of  the  bones  throws  special 
light  upon  these  affections,  and  explains  their  character,  their  course,  and 
their  termination  in  a  multitude  of  circumstances.  It  enables  us  to  under- 
stand their  seat  of  election  in  different  parts  of  the  bone,  and  explains  their 
frequency  in  different  bones  or  in  different  parts  of  the  same  bone.  There- 
fore we  should  always  remember  the  close  relation  which  exists  between  the 
physiological  processes  of  growth  and  the  various  pathological  processes. 
This  notion  is  indispensable  to  the  interpretation  of  diseases  of  the  bones  ; 
by  it  everything  is  set  in  order  and  simplified. 


Effects  op  Irritation  on  the  Various  Constituents  of  Bones. 

Bone  is  made  up  of  three  different  tissues  which  enter  into  its  structure 
to  a  greater  or  less  extent,  according  to  the  age  of  the  subject  and  according 
to  the  different  regions.  The  periosteum,  the  bone-substance  proper,  and 
the  marrow,  are  the  constituent  parts  of  bone.  To  these  three  tissues  should 
be  added  a  fourth,  cartilage,  which  no  longer  exists,  or  at  least  exists  only 

'  Hermann  Boerliaave,  Aphorismes  de  Chirurgie,  comment&  par  Van  Swieten,  t.  v.  (Des 
maladies  des  os. ) 

2  See  Article  on  Injuries  of  the  Bones.    Vol.  IV.,  page  1,  supra. 
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in  the  state  of  a  terminal  layer,  in  the  bone  of  the  adult,  but  which,  in  the 
first  period  of  life,  plays  a  predominant  part  in  the  formation  of  bone- tissue. 
These  tissues  have  dift'erent  physiological  functions,  and  are  of  unequal  im- 
portance in  regard  to  pathological  processes.  They  are  more  exposed  to 
inflammation  as  they  are  more  vascular,  and  formed  of  a  greater  quantity 
of  soft  elements  and  young  cells. 

The  presence  of  vessels  in  a  tissue  is  not  an  indispensable  condition  in 
order  that  it  shall  undergo  inflammatory  changes,  as  was  formerly  believed, 
when  the  characteristic  feature  of  inflammation  was  looked  for  especially  in 
the  modifications  of  the  vascular  system.  The  articular  cartilages  go  through 
the  first  stages  of  inflammation,  although  they  have  no  vessels ;  the  cells 
proliferate  and  multiply  in  their  capsules ;  their  intercellular  substance  is 
modified  and  absorbed,  and  only  at  this  stage  do  vessels  appear-  in  this  trans- 
formed tissue. 

It  is  none  the  less  true,  however,  that  inflammatory  processes  are  infinitely 
more  rapid  and  more  evident  in  tissues  rich  in  vessels,  and  formed  of  cells 
which  resemble  embryonic  tissues.  Under  these  conditions  they  pass  rapidly 
on  to. suppuration,  and  they  reach  this  termination  all  the  more  easily  as  the 
inflamed  tissues  are  composed  of  young  cells  held  together  by  an  intercellu- 
lar substance  of  less  consistence,  and  traversed  by  numerous  capillaries.  It 
is,  therefore,  this  greater  or  less  abundance  of  young  cells  in  the  several  parts 
making  up  bone,  which  explains  their  more  or  less  active  participation  in 
the  phenomena  of  osteitis. 

Experimental  Study  of  Inflammatory  Processes  in  Bone. — In  order  to 
properly  understand  the  processes  of  inflammation  in  bone,  it  is  necessary  to 
have  recourse  to  experimentation  upon  animals ;  there  is  nothing  so  easy  as  to 
develop  osteitis  in  its  dift'erent  degrees,  and  to  reproduce  its  different  forms, 
by  subjecting  one  or  another  element  of  bone  to  irritation.' 

Thus  it  is  possible  to  irritate  the  periosteum,  the  medulla  of  the  central 
canal,  or  the  spaces  of  the  spongy  tissue,  and  processes  may  be  set  up  which, 
although  differing  one  from  the  other,  are  always  related  by  common  char- 
acteristics. The  following  is  what  happens  in  the  different  tissues.  If  the 
surface  of  the  bone  be  irritated  by  means  of  a  sharp  instrument,  introduced 
through  the  flesh  and  carried  along  the  diaphysis  so  as  to  make  multiple 
punctures,  lacerations,  and  separations  of  the  periosteum,  the  bone  will,  at 
the  end  of  two  or  three  days,  be  found  to  be  tumefied  at  the  point  where  the 
periosteum  has  been  wounded.  At  first  there  occurs  an  effusion  of  blood,  but 
soon  the  periosteum  is  infiltrated,  swells,  and  becomes  thickened,  and  the 
more  as  the  subject  is  younger.  This  thickening  is  due  to  proliferation  of 
the  cells  of  the  deep  layer  of  the  periosteum,  to  which  I  have  given  the 
name  of  osteogenic  layer  because  of  its  share  in  the  normal  formation  of 
the  bones  and  in  their  regeneration.  This  layer,  which  is  scarcely  percepti- 
ble in  the  normal  state,  becomes  more  apparent,  and  is  usually  seen  in  the 
form  of  a  soft,  homogeneous  stratum,  with  a  tufted  appearance,  when  the 
periosteum  is  torn  from  the  bone ;  sometimes  it  has  the  appearance  and 
consistence  of  cartilage.  This  thickening  of  the  periosteum  by  hyperplasia 
of  the  osteogenic  layer  is  characteristic  of  plastic  periostitis.  Soon  new 
bone-tissue,  in  quite  regular  lamellse,  or  in  nipple-shaped  osteophytes,  is 
formed  on  the  surface  of  the  bone,  in  such  a  manner  as  to  produce  an  exos- 
tosis in  cases  in  which  a  small  surface  has  been  irritated,  or  a  hyperostosis  if 
the  periosteum  has  been  separated  from  the  greater  part  of  the  bone. 

This  newly-formed    subperiosteal  osseous  tissue  becomes  organized  like 

'  Trait6  Exp^rimentale  et  Clinique  de  la  R^^n^ratiou  des  Os,  t.  i.  chap.  v. 
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normal  bone-tissue  in  the  growth  of  the  bone ;  the  vessels  which  leave  the 
deep  surface  of  the  periosteum  and  pass  into  the  superficial  layers  of  the 
bone,  are  centres  of  lamellar  formations  which  thus  mark  the  boundaries  of 
the  Haversian  canals. 

While  this  process  is  going  on  under  the  periosteum  and  by  transforma- 
tions of  the  osteogenic  -layer,  modifications  occur  on  the  surface  of  the  bone 
and  in  the  compact  layer  which  it  is  the  more  important  to  describe  be- 
cause they  are  characteristic  of  osteitis,  properly  so  called.  Regarded  macro- 
scopically,  the  surface  of  the  bone  becomes  rugous,  and  the  canals  of  Havers 
which  open  upon  its  surface  enlarge,  giving  this  surface  a  honey-combed 
appearance  which  differs  completely  from  the  polish  which  it  presents  in  the 
normal  state.  The  rugosities  of  the  bone  are  caused  first  by  absorption  of 
the  bone-substance  in  the  region  of  the  canals  of  Havers,  but  soon  they 
result  from  the  deposit  of  new  bone-tissue. 

The  enlargement  of  the  canals  of  Havers  is  the  result  of  absorption  of  the 
bone-tissue  by  the  medullary  cells  which  normally  line  these  osseous  walls, 
and  which  under  irritation  proliferate  with  great  rapidity  in  young  subjects. 
Independently  of  this  absorption  along  the  canals  of  Havers,  the  compact  tissue 
is  eroded  and  irregularly  perforated  by  medullary  granulations  which  have 
the  same  origin,  and  which  have  a  tendency  to  form  lacunse  in  every  direction 
(lacunar  erosion).  Absorption  of  the  old  bone-tissue  by  the  medullary  cells 
is  then  the  first  stage  of  osteitis,  but,  as  we  shall  see,  this  absorption  is  only 
temporary,  and  is  soon  followed  by  reconstitution  of  the  bone-tissue.  We  see 
already  that  the  most  active  tissue  in  the  process  of  osteitis  is  that  made 
up  of  cellular  elements  which  are  susceptible  of  rapid  vegetation,  as  they 
are  found  in  the  period  of  growth  on  the  deep  surface  of  the  periosteum  and 
in  the  canals  of  Havers.  These  elements  have  much  analogy  with  each 
other ;  they  have  the  character  of  embryonal  tissue,  and  are  made  up  either  of 
small  cells  (medullary  cells).,  or  of  large  cells  with  multiple  nuclei  {mySloplaxes 
of  Robin).  They  are  found  alike  under  the  periosteum  and  in  the  medulla, 
which  leads  Ranvier  to  say  that  the  osteogenic  layer  is  only  a  layer  of  the 
medulla,  connected  with  the  medulla  of  the  central  canal  by  the  cells  which 
line  the  walls  of  the  canals  of  Havers. 

But,  in  spite  of  the  presence  of  analogous  cells  in  the  marrow  and  under 
the  periosteum,  these  tissues  must  not  be  considered  as  identical.  The  deep 
layer  of  the  periosteum  has  osteogenic  properties  incomparably  more  marked. 

If,  instead  of  the  periphery  of  the  bone,  its  central  tissue  be  irritated — that 
us  to  say,  the  marrow  which  is  contained  in  the  cavity  of  the  diaphysis — the 
following  phenomena  are  observed :  first,  the  perforation  and  the  crushing  of 
the  medulla  cause  an  effusion  of  blood,  which  is  soon  followed  by  induration 
of  the  medullary  tissue.  If  the  marrow  is  already  yellow,  the  fat  is  absorbed, 
and  the  medullary  tissue  assumes  the  characteristics  of  foetal  marrow^. 
The  medullary  cells  secrete  only  a  more  resistant  intercellular  substance, 
which  increases  the  consistence  of  the  tissue  and  gives  it  a  sclerosed  appear- 
ance. At  the  same  time,  what  we  have  observed  in  the  periphery  of  the 
■canals  of  Havers  takes  place  in  the  periphery  of  the  medullary  canal;  there 
is  absorption  of  the  bone-substance  and  increase  of  the  space  occupied  by  the 
medulla. 

Such  are  the  phenomena  which  are  seen  after  irritation  of  the  different 
tissues  constituting  bone.  But  these  phenomena  represent  only  one  phase 
■of  osteitis.  When  the  process  has  once  arrived  at  the  point  which  I  have 
just  indicated,  it  may  stop  or  continue,  and  in  the  latter  case  it  may  follow 
■different  courses.  Either  the  process  continues  in  the  same  direction,  that 
is  to  say,  in  the  way  of  progressive  rarefaction  of  the  bone-substance,  when 
we  have  a  rarefying  osteitis,  or,  to  this  rarefaction  there  soon  succeeds  pro- 


EFFECTS  OF  IRRITATION  ON   THE  VARIOUS  CONSTITUENTS   OF  BONES.       847 

gressive  reconstruction  of  the  bone-tissue  by  the  ossification  of  the  osteo- 
blasts found  in  the  canals  of  Havers,  and  the  bone-substance  is  seen  to  resume 
its  original  compactness  and  even  to  reach  a  state  of  greater  condensation. 
Then  we  have  a  condensing  osteitis,  likewise  called  restitutive  or  productive 
osteitis. 

Under  other  circumstances  the  hyperplastic  medullary  tissue  soon  produces 
pus.  Leucocytes  are  formed  in  greater  or  less  abundance,  and  accumulate  in 
appreciable  masses  under  the  periosteum  or  in  the  medullary  canal.  They  are 
also  formed  in  all  the  canals  of  Havers  which  contain  embryonal  cells,  and 
the  osseous  matter,  being  bathed  in  pus,  cannot  continue  to  live,  but  becomes 
more  or  less  rapidly  necrosed.  As  soon  as  the  process  takes  this  direction  we 
have  a  suppurative  osteitis,  which  is  acute  or  chronic,  according  as  it  progresses 
rapidly  or  runs  its  course  slowly.  These  forms  of  osteitis  often  follow  each 
other,  or  are  found  at  the  same  time  in  the  same  inflamed  bone.  We  may 
produce  them  experimentally,  and  determine  in  this  way  the  relations  which 
they  bear  to  each  other.  By  experimenting  upon  young  animals  these  dif- 
ferent processes  may  be  easily  studied ;  they  may  be  seen,  according  to  the 
mode  and  degree  of  irritation,  to  proceed  in  regular  succession  or  to  follow 
an  irregular  course. 

By  abandoning  to  itself  a  mild  osteitis,  produced  with  exclusion  of  septic 
agents,  reconstruction  of  the  bone  is  often  seen  to  follow  rarefaction,  after 
which  everything  is  restored  to  order,  and  at  the  end  of  a  few  weeks  the 
irritated  bone  has  so  fully  resumed  its  normal  characteristics  that  it  is  difficult 
to  distinguish  it  from  healthy  bone.  If  the  irritation  have  been  often  re- 
peated and  long  continued — if,  above  all,  it  have  been  set  up  in  an  adult 
subject — reconstruction  of  the  bony  substance  continues  a  long  time,  and  the 
productive  osteitis  is  not  only  reconstructive  but  also  condensing.  This  is 
what  is  seen  around  old  fractures. 

Excess  of  irritation,  produced  by  exaggeration  of  the  traumatism  or  by  the 
introduction  of  septic  matters,  occasions  the  formation  of  pus.  This  suppura- 
tion usually  brings  on  necrosis  of  a  greater  or  less  part  of  the  bone.  The 
vessels  contained  in  the  canals  of  Havers,  being  able  to  adapt  themselves  only 
with  difficulty  to  the  changes  induced  by  the  inflammation,  are  obliterated, 
and  the  circulation  is  interrupted,  whence  results  death  of  the  portion  of  bone 
which  they  nourish.  But  here  again  we  must  consider  the  age  of  the  tissue, 
and  I  have  shown'  that  in  young  animals  the  compact  osseous  tissue  may 
disappear  by  meduUization  in  spite  of  suppuration  of  the  marrow.  A 
traumatism  which  will  inevitably  produce  necrosis  in  an  adult,,  will  set  up 
only  a  rarefying  osteitis  in  a  child. 

The  different  forms  of  osteitis  which  we  shall  hereafter  find  associated  in 
the  majority  of  subacute  or  even  chronic  cases  seen  in  man,  are  artificially 
produced  in  animals,  and  vary  with  the  degree  and  mode  of  irritation  in 
different  parts  of  the  same  bone.  They  may  even  be  found  in  different  parts 
of  the  same  bone  after  a  single  irritation.  The  degree  of  irritation  diminish- 
ing in  proportion  as  we  recede  from  the  point  to  which  the  irritating  agent 
has  been  applied,  we  can  appreciate  the  influence  of  the  degree  of  irritation 
on  the  form  of  the  process. 

If  a  wound  is  made  in  a  bone,  and  a  foreign  body  is  introduced  by  this 
wound  and  left  in  the  medullary  canal  or  in  the  spongy  tissue  of  an  epiphysis, 
the  following  disturbances  will  be  observed :  around  the  foreign  body,  the  for- 
mation of  pus ;  at  a  certain  distance,/  rarefaction  of  the  bone-substance  and 
proliferation  of  the  medullary  substance ;  further  off,  the  formation  of  new 
layers  of  bone  under  the  periosteum,  and  ossification  of  the  medulla.    If  the 

«  Op.  oit. 
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foreign  body  be  then  removed,  the  process  will  be  seen  to  follow  a  reverse 
course,  and  the  normal  state  to  be  re-established  little  by  little.  The  newly- 
formed  layers  of  bone,  sub-periosteal  and  intra-medullary,  the  latter  especi- 
ally, are  gradually  reabsorbed,  whilst  the  granulations  of  the  space  which 
contained  the  foreign  body  are  organized  first  into  sclerous  and  then  into  osse- 
ous tissue. 

Healthy  bone-tissue,  artificially  or  spontaneously  inflamed  by  a  traumatic 
cause,  always  tends  to  resume  its  former  character,  especially  in  young  sub- 
jects. "When  a  bone  is  subjected  to  an  irritation  extending  to  its  different 
tissues,  periosteum  and  medulla,  or  limited  to  one  of  these,  it  is  found  at  the 
end  of  two  or  three  months  that  everything  has  been  restored  to  order,  and  it 
is  hard  to  recognize  the  traces  of  the  inflammation  if  the  bone  has  enlarged 
materially  in  that  time.  By  the  time  that  the  process  of  physiological  growth 
has  resumed  its  course,  the  bone  then  formed  has  been  by  degrees  covered  with 
regularly  formed  layers  from  the  periosteum,  and  absorption  has  taken  place 
in  the  medullary  canal  so  as  to  cause  the  disappearance  not  only  of  the  intra- 
medullary ossifications  due  to  artificial  inflammation,  but  also  of  the  deep 
layers  of  the  old  diaphysis.  In  this  incessant  work  of  deposit  under  the 
periosteum  and  of  absorption  in  the  central  canal,  which  characterizes  the 
normal  increase  of  the  bone,  all  the  osseous  tissue  existing  at  the  time  of  the 
experiment  disappears,  and  is  rapidly  replaced  by  entirely  new  bone. 


Fig.  1427. 


Fig.  1428. 


Rarefying  osteitis.    (After  Gerdy.) 


Condensing  osteitis.    (After  Gerdy.) 


But  this  disappearance  of  the  traces  of  traumatic  osteitis,  a  demonstration 
of  which  is  seen  every  day  in  fractures  in  children,  does  not  occur  in  the 
same  way  in  adults.     The  new  formations  due  to  irritation  of  the  subperios- 
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teal  tissue,  or  of  the  medullary  tissue,  are  much  more  stable,  and  sometimes 
persist  indefinitely,  as  is  observed  in  the  callus  of  adults  or  old  people. 

In  spontaneous  osteitis,  or  in  artificial  osteitis  in  which  an  attempt  has  been 
made  to  realize,  by  repeated  and  varying  irritations,  the  multiplicity  of  forms 
which  I  have  already  mentioned,  the  return  to  the  normal  state  takes  place 
but  slowly,  and  is  not  possible  if  sequestra  are  incarcerated  in  the  medullary 
cavity,  or.  if  their  expulsion  has  been  followed  by  great  loss  of  substance. 

If  experiments  upon  animals  furnish  an  explanation  of  the  process  of  oste- 
itis, they  cannot  give  us  results  like  those  which  we  see  in  the  old  osteitis  of 
men,  whether  spontaneous  or  traumatic.  It  is  when  the  process  lasts  several 
years  that  we  see  those  forms  which  have  served  as  types  for  those  who 
have  described  them ;  those  hypertrophied  bones  made  up  of  rarefied  bone- 
substance  without  a  distinct  medullary' cavity,  or  those  bones  strewn  with 
projecting  osteophytes  and  made  up  of  a  white  compact  substance  having  the 
appearance  and  consistence  of  ivory. 

The  accompanying  figures,  taken  from  Gerdy,i  represent  these  two  forms  of 
osteitis.  Fig.  1427  represents  an  hypertrophied  tibia,  the  surface  of  which 
is  rough  and  uneven,  and  its  osseous  substance  composed  of  rarefied  tissue, 
with  a  very  thin  compact  layer  at  the  periphery.  This  layer,  notwithstand- 
ing the  osteophytic  verrucosities  which  cover  it,  is  reduced  to  a  slight  thick- 
ness, and  has  not  a  composition  comparable  to  that  of  normal  bone.  This  is 
shown  in  Fig.  1429. 

Fig.  1429.  Fig.  1430. 


Transverse  sectioa  of  bone  affected  with  Transverse  section  of  bone  affected  with 

rarefying  osteitis.   (After  Gerdy.)  condensing  osteitis.    (After  Gerdy.) 

In  coptrast  to  this  rarefying  osteitis.  Fig.  1428  represents ,  another  tibia, 
the  surface  of  which  is  covered  with  elevated  osteophytes,  especially  along 
the  edges  of  the  bone.  Under  this  osteophytic  layer  the  original  bone-tissue 
has  undergone  the  process  of  condensing  osteitis.  In  section  (Fig.  1430)  it 
is  seen  to  be  formed  of  a  white  compact  layer  of  dense  texture,  without 
visible  bloodvessels. 

The  productive  osteitis  which  gives  rise  to  this  condensation  of  the  osseous 
tissue,  is  sometimes  carried  to  such  a  point  that  the  bone  acquires  an  extreme 
hardness.  The  production  of  bone  may  extend  into  the  medullary  canal, 
which  becomes  more  and  more  narrow,  and  is  finally  obliterated.  Then  the 
bone  becomes  very  dense,  and  exactly  resembles  ivory. 

Direct  and  Indirect  Irritation  of  the  Various  Elements  of  Bone. We 

have  as  yet  examined  only  the  direct  eflFects  of  irritation  upon  one  of  the  ele- 
ments of  bone,  that  is  to  say,  the  eft'ects  produced  upon  the  tissue  which  has 
been  directly  and  immediately  subjected  to  contact  with  the  irritating  agent. 
But  this  irritation  is  not  limited  to  the  point  touched,  it  extends  more  or 
less  rapidly,  and  with  more  or  less  intensity,  to  other  parts,  and  may  react 
upon  the  whole  organ.     In  this  extension  the  irritation  is  weakened,  and 

'  Gerdy,  Maladies  des  Organes  des  Movements.     (Plates  III.  and  IV.,  reduced.) 
VOL.  VI. — 54 
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produces  varying  effects.  Intense  and  destructive  at  the  point  touched,  a 
little  further  off  it  leads  to  absorption  of  the  calcareous  matter,  and  at  a 
distance  still  further  removed  from  its  point  of  departure  causes  immediate 
plastic  processes. 

Let  us  take  an  example:  if  a  foreign  body  is  introduced  into  the  medullary 
canal  of  the  diaphysis  of  a  long  bone  of  a  young  animal,  a  focus  of  suppu- 
ration is  formed  at  its  site ;  the  medullary  substance  in  contact  with  it  is 
destroyed  or  transformed  into  purulent  granulations,  and  the  bony  laminae 
in  contact  with  it  become  more  or  less  necrosed.  But  at  about  a  centimetre 
beyond  the  point  of  suppuration,  the  medulla  is  harder  and  begins  to  ossify ; 
in  the  bone,  beyond  the  necrosed  lamina,  there  is  rarefaction,  the  canals  of 
Havers  being  enlarged ;  under  the  periosteum,  the  irritation  being  still 
more  feeble  provokes  secondarily  a  hyperplastic  process,  which  continues 
and  soon  manifests  itself  by  a  considerable  increase  in  the  thickness  of 
the  bone.  The  new  subperiosteal  mass  sometimes  attains  a  thickness  of 
from  seven  to  eight  centimetres,  and  ensheathes  the  whole  of  the  old  diaphysis. 
This  indirect  irritation  of  the  periosteum  is  more  fruitful  of  ossification  than 
direct  irritation,  which  is  apt  frequently  to  pass  its  limits  and  induce  suppu- 
ration. This  is  a  fact  which  it  is  important  not  to  forget  in  interpreting 
the  phenomena  which  accompany  regeneration  of  bone,  and  which  we  shall 
return  to  hereafter  in  connection  with  necrosis. 

The  same  physiological  fact  is  observed  in  the  treatment  of  pseudarthroses 
by  the  seton.  When  a  false  joint  is  traversed,  that  is  to  say,  the  seat  of  an 
ununited  fracture,  suppuration  is  provoked  along  the  course  of  the  seton,  and 
even  the  osteoid  products  already  formed  may  disappear  in  its  neighborhood ; 
but  at  a  little  distance,  and  all  ai'ound,  in  all  the  ossifiable  tissues,  there  occurs 
a  hyperplasia  which  results  in  the  formation  of  osseous  tissue,  and  in  this  way 
consolidation  of  the  fracture  is  secured.  Victorin  Oilier'  has  well  demon- 
strated the  influence  of  different  degrees  of  irritation  upon  the  course  of  the 
process  of  ossification,  and  has  shown  experimentally  that  this  process  may 
be  hastened  or  made  to  retrograde  according  to  the  intensity  and  permanence 
of  the  irritation. 

I  shall  mention  hereafter,  in  speaking  of  the  influence  of  osteitis  upon 
the  growth  of  bones,  the  varied  effects  of  irritation  of  the  epiphyseal  car- 
tilage, according  as  it  is  direct  or  indirect.  Let  me  only  mention  here  that 
persistent  and  moderate  irritation  of  one  of  the  elements  of  bone  manifests 
itself  in  a  more  abundant  proliferation  of  the  organs  of  growth,  and  finally 
by  hypertrophy  of  the  bone  in  length  or  in  thickness,  provided  that  it  does  * 
not  act  directly  upon  the  epiphyseal  cartilage.  Lacerations  of  the  perios- 
teum, bruises  of  the  medulla,  the  various  wounds  of  bone  in  the  middle  of  the 
diaphysis  in  young  subjects,  provoke  indirectly  irritation  of  the  physiological 
zone  of  proliferation,  which  is  soon  manifested  by  an  increased  length  of  the 
part. 

The  processes  of  experimental  osteitis,  and  those  of  traumatic  osteitis  in  man, 
are  considerably  influenced  by  septic  agents  and  the  general  state  of  health  of 
the  subject.  A  traumatism  which  will  provoke  only  hyperplastic  processes 
and  increase  of  medullary  ossification  in  a  healthy  individual,  will  produce  a 
suppurative  inflammation  of  the  medulla,  and  processes  which  are  fruitless 
so  far  as  ossification  is  concerned,  in  one  who  is  ill  or  whose  nutrition  is  im- 
paired. It  is  necessary  then  to  consider,  in  determining  the  causes  which 
vary  the  course  of  osteitis,  not  only  the  degree  and  the  mode  of  irritation, 
but  also  the  physiological  and  pathological  nature  of  the  soil ;  that  is  to  say, 
the  state  of  the  patient's  constitution  and  general  health. 

'  Viot.  Oilier,  Du  cal  et  de  ses  modifications  sous  I'influence  de  I'irritation.     Thfese  de  Mont- 
pellier,  1864. 
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Minute  Phenomena  of  Osseous  Inflammation  ;  Absorption  of  Bone-sub- 
stance BY  Medullary  Cells  ;  Action  of  Osteoplasts. — We  have  seen  that 
enlargement  of  the  canals  of  Havers  and  absorption  of  the  bone-substance 
constitute  the  first  macroscopically  appreciable  phenomenon,  and  therefore 
form  the  first  stage  of  osteitis.  But  how  does  this  absorption  take  place? 
By  what  mechanism  is  it  accomplished?     What  is  its  essential  organ? 

In  this  process  it  is  the  most  recent  bony  lamellae,  the  most  newly-formed 
layers  of  osteoplasts,  which  are  first  absorbed.  In  the  lamellar  system  of  the 
Haversian  canals,  the  most  central  are  the  most  recent,  and  those  which  of 
necessity  disappear  first.  Under  the  periosteum,  the  fundamental  lamellae 
are  absorbed  in  like  manner,  the  most  recent  first.  ,  It  was  believed  for  a  long 
time,  following  Virchow,  that  the  cells  of  the  osteoplasts  contained  in  these 
lamellae  took  an  active  part  in  this  absorption,  and  were  the  point  of  departure 
of  a  new  proliferation.  But  the  most  recent  researches  do  not  favor  this 
hypothesis.  It  has  not  been  possible  to  detect  these  transformations  of 
the  osteoplasts,  which  had  been  acknowledged  more  from  analogy  perhaps 
than  from  direct  observation  ;  and  Ranvier,  who  some  years  ago  had  adopted 
the  first  theory,  now  acknowledges  that  it  is  very  diflacult  to  recognize  this  pro- 
cess, that  is  to  say,  the  return  to  vegetative  life  of  the  cells  contained  in  the 
bone-corpuscles.  "  It  is  very  difficult,"  say  Cornil  and  Eanvier,*  "  to  compre- 
hend the  exact  cause  of  the  absorption  of  bone  in  osteitis.  If,  in  intense  osteitis, 
there  are  sometimes  bone  cavities  which  contain  a  large  cell  or  several  cells, 
resulting  from  multiplication  of  the  primitive  cell,  in  such  a  manner  that  the 
enlarged  cavity  may  open  into  a  medullary  space,  nevertheless  this  is  not  the 
habitual  method  of  absorption  of  the  bony  trabecnlse."  Kolliker,  Wagner, 
Busch,  and  others,  in  Germany,  and  Loven,  in  Sweden,  have  combated  the 
theory  of  Vi  rchow,  and  have  arrived  at  the  conclusion  that  the  bone-corpuscles 
disappear  without  leaving  any  trace,  and  especially  without  returning  to  the 
state  of  3''0ung  cells  fitted  for  proliferation.  It  was  then  asked,  what  was 
the  agent  of  this  absorption,  and  Kolliker  suggested  that  the  large  cells  of 
the  medulla,  the  cells  with  multiple  nuclei  or  myeloplaxes  of  Robin,  were 
its  essential  agents.  These  cells,  which  are  endowed  with  special  chemical 
properties,  have  for  their  function  to  dissolve  the  contiguous  bone-substance, 
whence  the  name  osteoclast  or  osteophage  which  he  has  given  to  them.  The 
special  action  of  these  cells  does  not  appear  to  me  to  have  been  demon- 
strated :  the  rapidity  of  the  absorption  of  bone  is  not  in  proportion  to  their 
number  or  their  dimensions,  and  they  are  not  alwaj'^s  found  at  the  peri- 
phery of  the  medullary  granulations  which  penetrate  into  the  lacunae  of 
Howship.  According  to  Ranvier,  these  cells,  the  so-called  osteoclasts,  are 
found  in  the  course  of  osseous  trabeculae  in  the  process  of  growth,  as  well  as 
in  the  course  of  those  which  are  being  absorbed  in  inflamed  bone.  I  do 
not,  therefore,  attribute  the  property  of  absorption  of  bone-tissue  to  any  par- 
ticular cell  of  the  medulla,  but  to  all  the  young  cells  which  constitute  medul- 
lary granulations,  and  especially  to  the  vascular  element  of  these  granula- 
tions. 

In  regard  to  the  changes  which  take  place  in  the  soft  parts  of  the  bone 
(periosteurn,  medulla),  they  are  analogous  to  those  which  are  seen  in  all 
inflamed  tissues,  while  having  certain  peculiarities  dependent  upon  their 
structure.  The  external  layer  of  the  periosteum  is  infiltrated  and  thickened, 
but  it  is  in  the  osteogenic  layer  that  the  most  important  phenomena  take 
place,  which  determine  the  form  of  the  osteitis.  These  elements  I'eturn  to 
the  embryonic  state,  and,  according  to  the  direction  which  the  process  takes, 

'  Comil  et  Raavier,  Manuel  d'Histologie  Pathologique,  2e  ^dit.,  p.  391. 
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give  rise  to  the  formation  of  pus,  or  to  a  new  bone-fornaation,  which  is  only 
an  exaggeration  of  the  phases  of  normal  ossification.  In  the  medullary  tissue 
analogous  processes  occur :  the  small  cells  multiply,  and  the  large  cells  become 
more  apparent  and  at  the  same  time  more  numerous.  The  inter-cellular  sub- 
stance assumes  at  a  certain  period  a  fibrous  appearance,  becomes  sclerosed, 
and  afterward  produces  trabecular  bone-formations,  which  persist  or  are 
absorbed  according  to  the  course  of  the  infiammation. 

Inflammation  of  Bone  in  Eelation  to  its  Constituent  Tissues  ; 
Periostitis  ;  Osteomyelitis,  etc. 

The  multiplied  vascular  relations  which  exist  between  the  diflterent  tissues 
constituting  bone,  and  the  continuity  of  the  subperiosteal  osteogenic  layer 
with  the  central  medullary  tissue  by  means  of  the  cellukr  elements  contained 
in  the  canals  of  Havers,  establish  a  physiological  solidarity  between  these 
dififerent  elements,  and  explain  the  closeness  of  their  pathological  relations. 
Inflammation  is  communicated  from  one  to  the  other  by  reason  of  the  simi- 
larity of  their  anatomical  elements,  and  of  the  abundance  of  bloodvessels  which 
traverse  them.  Yet  for  a  long  time  inflammations  of  the  periosteum  and  of 
the  medulla  were  described  separately,  and  before  Crampton  had  created  the 
word  periostitis,  descriptions  had  been  given  of  inflammation  both  of  the 
external  membrane  of  the  bones  (Boerhaave,  Van  Swieten),  and  of  the  medul- 
lary membrane.  Superficial  inflammations  were  attributed  to  the  periosteum, 
deep  ones  to  the  medulla.  In  our  day,  these  distinctions  have  been  made  more 
precise,  and  the  majority  of  authors  have  described  periostitis  and  osteo- 
myelitis separately.  The  name  medullitis  has  also  been  given  to  inflamma- 
tion of  the  medulla  of  the  central  canal.  Inflammation  starts,  in  fact,  in  either 
one  or  other  of  the  tissues  constituting  bone,  and  may  remain  limited  to  it  for 
a  certain  period.  At  other  times  it  attacks  almost  simultaneously  all  the 
tissues  of  the  bone,  or  may  pass  from  one  to  the  other  with  great  rapidity, 
when  it  is  diflBlcult  to  classify  the  case  either  among  inflammations  of  the 
periosteum  or  among  those  of  the  medulla.  It  is  now  no  longer  a  periostitis 
or  an  endosteitis ;  it  is  an  inflammation  of  the  bone,  or,  in  other  words,  an 
osteitis. 

The  term  osteitis  is  not  applicable  solely  to  inflammation  of  the  substance  of 
bone.  As  has  been  said  above,  bone-substance  inflames  only  by  means  of  the 
soft  and  vascular  elements  which  it  contains  ;  whence,  though  it  is  the  char- 
acteristic substance  of  bone,  it  constitutes  the  least  important  element  in  its 
pathological  processes.  On  this  account  it  has  sometimes  been  said  that  in 
inflammation  of  bone  there  is  only  periostitis  or  medullitis. 

We  should  in  regard  to  osteitis  refrain  from  disputing  about  words,  and 
should  not  press  too  far  the  spirit  of  systematic  classification.  Therefore, 
while  admitting  isolated  inflammation  of  the  periosteum,  and  of  the  central 
medulla,  I  shall  occupy  myself  especially  with  inflammation  of  bone.  I 
shall  describe  it  under  the  name  osteitis,  this  word  signifying  not  inflamma- 
tion of  bone-substance,  but  inflammation  of  the  osseous  tissue,  consisting  at 
once  of  periosteum,  of  medullary  tissue,  and  of  bone-substance,  properly  so 
called. 

Having  made  these  reservations  in  regard  to  the  inter-connection  of  inflam- 
mations of  the  various  elements  of  bone,  I  shall  give  a  special  description  of 
periostitis  and  of  osteomyelitis.  The  opinions  of  surgeons  have  often  dif- 
fered in  regard  to  the  share  of  these  separate  inflammations  in  the  pathology 
of  the  osseous  system ;  sometimes  they  have  exaggerated  the  importance  of 
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periostitis  ;  sometimes  they  have  been  able  to  see  only  osteomyelitis.  We 
shall  see  that  it  is  always  useful  to  take  both  of  them  into  account,  not  only 
as  a  matter  of  theoretical  interest,  but  also  from  the  stand-point  of  therapeu- 
sis.  Independently  of  the  differences  in  inflammations  of  bones  according  to 
the  anatomical  element  involved,  distinctions  must  be  established  according 
to  the  region  of  the  bone  Avhich  is  implicated.  These  distinctions  are,  from 
a  practical  stand-point,  even  more  important  than  the  former. 

A  long  bone  (let  us  take  the  femur  for  example)  is  made  up  during  the 
period  of  growth,  that  is  to  say,  during  the  period  of  life  when  the  exposure 
to  affections  of  the  bones  is  greatest,  of  three  distinct  pieces  ;  the  diaphysis 
and  the  epiphyses.  These  pieces  are  separated  by  the  epiphyseal  or  connect- 
ing cartilages,  which,  isolating  them  anatomically,  form  a  more  or  less  resist- 
ant barrier  to  the  propagation  of  their  respective  inflammations. 

It  is  important  to  distinguish  these  several  inflammations.  That  of  the 
diaphysis  bears  the  name  of  diaphysitis,  that  of  the  epiphyses  will  be  called 
epiphysitis.  The  different  relations  of  these  two  portions  of  the  bone,  and 
the  connection  of  the  epiphyses  with  the  terminal  articulations,  impress  upon 
these  affections  a  different  course,  explicable  by  their  anatomical  connections. 

"When  the  whole  of  a  bone  is  inflamed,  when  the  diaphysis  and  its  terminal 
epiphyses  are  invaded,  the  disorder  bears  the  name  of  panosteitis,  that  is  to 
say,  inflammation  of  the  whole  bone.  This  total  inflammation  is  more  rare 
than  one  would  at  first  believe.  The  large  bones  of  the  extremities  are  rarely 
involved  from  one  articulation  to  the  other.  It  is  seen  rather  in  the  small 
bones,  and  in  the  short  bones  which  have  only  a  single  centre  of  ossification 
and  no  intermediate  cartilage  between  their  different  prominences. 

Spontaneous  inflammations  of  the  bones  occupy  seats  of  election,  corres- 
ponding, as  I  have  already  said,  to  the  points  of  greatest  activity  of  physi- 
ological development.  The  morbid  predisposition  is,  all  other  things  being 
equal,  in  direct  ratio  to  the  activity  of  proliferation  of  the  anatomical  ele- 
ments. The  regions  of  the  bone  at  which  growth  is  chiefly  taking  place 
ut  any  given  period,  are  by  that  fact  peculiarly  predisposed  to  become  the 
'seats  of  pathological  new  formations,  and  especially  of  acute  or  chronic  in- 
flammations. 

Spontaneous  inflammations  of  the  bones  are  peculiarlj^  diseases  of  child- 
hood and  adolescence,  that  is  to  say,  the  period  during  which  the  bone  grows. 
It  is  at  this  age  that  the  action  of  cold,  forced  exercise,  fatigue  of  the  skele- 
ton, or  juxta-epiphyseal  strain,  gives  rise,  under  the  influence  of  a  scrofulous  or 
rheumatic  predisposition,  or  of  a  general,  systemic  poisoning,  to  those  acute  or 
subacute  lesions  which  are  chiefly  characterized  by  being  produced  where  the 
formative  activity  is  most  developed — in  the  neighborhood  of  the  juxta-epiphy- 
seal portions  of  the  diaphysis,  where  increase  in  length  takes  place,  and  under 
the  periosteum,  where  increase  in  thickness  occurs.  Hence  the  frequency  of 
those  forms  of  osteitis,  osteo-periostitis,  and  osteomyelitis,  which  I  have  called 
juxta-epiphyseal,  and  which  are  seen  not  only  at  the  extremities  of  the  dia- 
physes  of  long  bones,  but  also  upon  the  borders  or  surfaces  of  flat  and  short 
bones  which  are  connected  with  a  cartilage  of  development  (spinal  border  of 
the  scapula,  crest  of  the  ilium,  posterior  third  of  the  calcaueum,  anterior 
extremities  of  the  ribs).  The  crest  of  the  ilium  and  the  spinal  border  of  the 
scapula,  in  young  subjects,  are  constituted  bj'  an  epiphyseal  margin  which  is 
separated  from  the  diaphysis  by  a  connecting  cartilage.  Inflammation  of  the 
diaphyseal  border  is  the  analogue  of  inflammation  of  the  terminal  portions 
of  the  long  bones;  it  is  also  a  juxta-epiphyseal  osteitis.  Marginal  osteitis  is 
an  inflammation  of  the  epiphysis. 

The  short  bones  which  have  no  epiphysis,  and  the  flat  bones  which  have 
only  one  centre  of  ossification,  increase  by  their  periphery.     Peripheral  appo- 
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sition  is  the  general  formula  which  I  have  reached  in  my  experiments  upon 
the  growth  of  bone ;  interstitial  growth  is  absent,  or  is  insignificant.^ 

Marginal  osteitis  of  certain  flat  bones  (angle  of  the  jaw),  and  sutural  osteitis 
of  the  cranium  and  of  the  bones  of  the  face,  are  to  be  classified,  during  child- 
hood and  adolescence,  with  the  osteitis  of  growth. 

Juxta-epiphyseal  osteitis  is  acute  or  chronic.  When  acute,  it  often  over- 
leaps the  limits  of  the  connecting  cartilage  which  has  held  it  back  for  a 
certain  length  of  time ;  then  it  is  propagated  to  the  epiphysis  and  attacks 
the  terminal  articulation.  "When  chronic,  it  threatens  the  articulations  less 
directly,  but  invades  them  ultimately,  sooner  or  later  according  to  the 
relations  between  the  connecting  cartilages  and  synovial  membranes. 

A  mistake  has  sometimes  been  made  as  to  the  significance  of  juxta-epiphy- 
seal osteitis.  Because  the  grave  and  infective  form  has  been  most  carefully 
described,^  it  has  been  supposed  that  this  affection  is  no  other  than  that 
which  is  known  under  the  names  of  diffuse  phlegmonous  periostitis,  separa- 
tion of  the  epiphyses,  typhus  of  the  limbs,  etc.  This  is  an  error  which  I 
have  always  combated  ;  for  ever  since  the  beginning  of  my  researches,  in 
1860, 1  have  seen  chronic  and  benign  forms  of  the  disease. 

The  word  juxta-epiphyseal  is  a  qualificative,  which  indicates  the  seat 
and  not  the  nature  of  the  affection.  My  experimental  researches  upon  the 
growth  of  bone,  while  demonstrating  the  part  of  the  connecting  cartilage  in 
increase  of  height,  have  led  me  to  attach  the  greatest  importance  to  inflam- 
matory lesions  situated  at  the  edges  of  this  cartilage,  in  the  spongy  tissue 
of  the  diaphysis.  This  newly  formed  spongy  tissue,  very  vascular  and 
united  to  the  cartilage  by  a  spongy  layer  which  is  not  yet  bone,  but  which 
no  longer  has  the  cartilaginous  structure,  is  the  portion  of  the  bone  in  which, 
the  most  active  transformations  take  place  during  the  period  of  growth. 
Upon  the  edges  of  the  cartilage,  the  phenomena  of  c.ellular  proliferation  are 
accomplished  with  the  greatest  rapidity ;  transformation  of  cartilage-cells, 
into  marrow  cells  and  into  osteoblasts ;  transformation  of  these  osteoblasts 
into  bone-corpuscles ;  constitution  of  the  web  of  the  bone  and  formation  of 
spaces  filled  with  marrow ;  in  fine,  incessant  increase  in  the  height  of  the 
bony  column.  The  marrow  contained  in  the  spongy  tissue  is  very  vascular  ;. 
it  is  of  a  rose-color,  and  not  charged  with  fat ;  it  communicates  with  the 
marrow  of  the  central  canal,  and,  on  the  other  hand,  is  connected  with  the 
periosteum  by  numerous  vascular  canals. 

This  spongy  tissue  makes  up  the  expanded  portions  of  the  diaphysis,  and 
is  often  the  seat  of  acute  or  chronic  inflammations,  to  which,  under  the 
influence  of  the  physiological  perturbations  or  the  traumatic  causes  which  we 
shall  hereafter  examine,  the  incessant  transformations  to  which  it  is  subject 
expose  it.  Inflammation  may  be  developed  in  these  various  layers,  at  a  greater 
or  less  distance  from  the  connecting  cartilage.  If  it  attacks  the  cartilage,  it 
alters  its  tissue,  disturbs  its  nutrition,  disintegrates  it,  and  puts  a  more  or 
less  complete  stop  to  the  growth  of  the  bone.  If  it  does  not  attack  the  carti- 
lage directly,  its  evolution  will  not  be  disturbed,  but  the  inflammation  may 
travel  in  a  different  direction,  towards  the  central  canal  of  the  bone,  or  may 
advance  towards  the  superficies  and  then  invade  the  sub-periosteal  layers. 

I  have  given  the  name  juxtarcpiphyseal  to  that  expanded  part  of  the  dia- 
physis which  is  included  between  the  central  canal  and  the  connecting  carti- 
lage, and  it  will  suffice  to  bear  in  mind  its  structure  and  its  relations  in  order 
to  comprehend  its  importance  in  relation  to  osseous  pathology. 

'  Reoherchea  expiSrimentales  sui-  le  mode  d'acoroissement  des  os.  (Archives  de  Physiologle, 
1872.) 

'  Garnet,  De  I'ost^o-p^riostite  juxta-^piphysaire.  Thfese  de  Paris,  1862  ;  Sezary,  De  I'ost^ite 
aigue  chez  les  enfants  et  les  adolescents.     Th6se  de  Paris,  1870. 
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The  connecting  cartilage  is  intimately  adherent  to  the  periosteum,  with 
which  it  is  continuous  and  blended  at  its  circumference.  The  older  writers 
even  considered  it  as  a  dependency  of  the  periosteum.  This  continuity  is 
well  seen  in  separations  of  the  epiphyses,  when  the  extremity  of  a  diaphysis 
separated  from  its  cartilage  breaks  through  the  ensheathiug  periosteum,  and 
protrudes  through  the  tear  in  the  midst  of  the  muscles.  In  this  sudden  sepa- 
ration there  remains  on  the  side  of  the  cartilage  the  spongy  layer,  and  under 
the  periosteum  the  osteogenic  layer,  which  is  very  easily  seen  in  young 
children,  and  the  deep  parts  of  which  have  already  undergone  the  first  stage 
of  ossification.  There  is  also  under  the  periosteum  a  spongy  layer  which 
is  continuous  with  the  same  layer  at  the  level  of  the  cartilage. 

At  the  terminal  portions  of  the  diaphysis  there  is  also  found  the  principal 
zone  of  growth  in  the  bone :  near  the  cartilage,  the  elements  of  growth  in 
length ;  under  the  periosteum,  the  elements  of  growth  in  thickness.  This 
zone  of  physiological  proliferation  is  also  the  zone  of  election  of  patho- 
logical processes.  And  we  must  not  only  consider  these  processes  at  the 
periphery  of  the  bone  ;  corresponding  incessant  transformations  take  place  in 
the  cavities  of  the  spongy  tissue  during  the  whole  period  of  growth. 

As  the  seat  of  the  most  active  growth  of  the  bones,  the  juxta-epiphyseal 
expansion  is,  by  this  very  fact,  the  region  most  predisposed  to  a  variety  of 
inflammations.  Related  on  the  one  hand  to  the  connecting  cartilage,  on  the 
other  to  the  central  canal  of  the  medulla,  and  communicating  readily  with 
the  periosteum  by  numerous  vascular  openings,  it  constitutes  a  central  focus 
whence  inflammation  may  readily  radiate  in  all  directions,  except  in  that  of 
the  epiphysis,  where  the  cartilage  arrests  it  for  a  certain  length  of  time. 
The  inflammations  which  are  produced  in  the  spongy  tissue,  on  the  border 
of  the  connecting  cartilage,  take  the  form  of  osteo-myelitis,  and  difier  from 
medullitis  or  osteo-myelitis  of  the  central  canal  inasmuch  as  they  cannot 
progress  as  rapidly,  stopped  as  they  are  by  the  walls  of  the  vacuoles  of  the 
spongy  tissue'.  They  difler  from  them  above  all  in  that  they  may  easily 
show  themselves  under  the  periosteum,  from  which  they  are  separated, 
at  the  edge  of  the  cartilage,  by  only  a  thin  layer  of  compact  tissue,  which 
is  easily  meduUized.  This  explains  the  frequent  spontaneous  issue  of  pus 
under  the  periosteum,  coming  from  the  cavities  of  the  spongy  tissue,  and 
enables  us  to  understand  at  the  same  time  the  error  which  may  be  made  as 
to  its  true  origin. 

It  is  in  this  region,  under  the  periosteum  or  in  the  spongy  tissue,  that  the 
majority  of  inflammations  of  the  diaphysis  begin  during  the  period  of  growth, 
spreading  through  the  medulla  and  the  periosteum  to  the  whole  of  this 
portion  of  the  bone,  and  giving  rise  to  the  various  lesions  which  we  are 
about  to  study. 

The  idea  of 'juxta-epiphyseal  osteitis  then  appears  to  me  one  of  the  funda- 
mental points  of  the  pathology  of  bones  ;  wherefore  I  shall  not  cease  to  call 
attention  to  its  nosological  significance  and  to  its  therapeutic  consequences. 
The  juxta-epiphyseal  portion  is  much  more  frequently  than  the  adjacent 
epiphyseal  tissue  the  point  of  departure  for  the  acute  osteitis  of  childhood 
and  adolescence.  The  proliferation  of  ossifiable  elements,  and  the  growth  of 
the  bone  which  is  its  consequence,  are  not  equal  on  the  two  faces  of  the 
connecting  cartilage.  They  are  much  more  marked  on  the  diaphyseal  face, 
whence  arises  a  permanent  physiological  congestion  which  prepares  the 
ground  for  pathological  attacks.  The  length  of  the  bone  derived  from  the 
epiphyseal  faces  of  its  two  connecting  cartilages  represents,  on  an  average, 
hardly  the  fifteenth  of  the  length  gained  from  the  two  diaphyseal  faces  of 
the  same  cartilages. 

But  the  bone  grows  not  only  in  length,  it  grows  also  in  thickness  by  the 
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successive  ossification  of  the  osteoblasts  furnished  by  the  osteogenic  layer 
of  the  periosteum.  Although  less  obvious  than  the  increase  in  length,  this 
increase  in  thickness  goes  on  constantly  until  the  consolidation  of  the  epi- 
physes with  the  shaft,  and  continues  insensibly  for  a  long  time  afterwards. 

This  activity  of  the  subperiosteal  elements  explains  how  the  internal  sur- 
face of  the  periosteum  is  also  frequently  the  point  of  departure  for  osseous 
inflammations,  which  may  be  limited,  or  may  extend.  In  the  latter  case, 
they  spread  all  round  the  bone,  and  may  reach  the  medulla  through  the  juxta- 
epiphyseal  regions,  bringing  about  those  isolations  of  the  diaphysis,  or  those 
more  or  less  extensive  necroses,  which  so  often  necessitate  our  interference. 

The  central  medulla  may  also  be  the  point  of  departure  for  acute  inflam- 
'mations,  which  immediately  become  grave  because  of  the  facility  of  their 
propagation  to  the  whole  of  the  bone,  and  of  the  favorable  conditions  which 
they  present  for  pysemic  or  septic  poisoning.  A  continual  work  of  absorp- 
tion and  deposition  of  bone-substance  takes  place  on  the  internal  face  of  the 
medullary  canal ;  whence  the  disposition  of  this  region  to  be  also  a  point  of 
departure  for  inflammations  of  bone  during  the  period  of  growth. 

Independent  of  the  physiological  causes  which  explain  the  origin  and  the 
places  of  election  of  inflammations  of  the  bones,  we  must  concede  a  consider- 
able part  to  traumatisms,  and  not  only  to  violent  traumatisms,  which  are 
relatively  rare,  but  also  to  those  slight  and  transiently  painful  traumatisms 
which,  in  spite  of  their  frequency,  very  constantly  pass  unperceived  in  young 
children. 

The  causes  which  set  up,  in  delicate  and  scrofulous  children,  juxta-epiphy- 
seal  osteitis,  have  not  been  adequately  appreciated,  and,  without  seeking 
to  explain  its  mechanism,  it  has  been  deemed  suflicient  to  say  that  it  is 
the  result  of  the  scrofulous  diathesis  or  of  a  tuberculous  affection.  What 
explains  to  my  mind  this  localization  in  a  multitude  of  cases,  is  the  juxta- 
epiphyseal  strain  produced  by  violent  movements  of  the  articulations,  and 
by  the  falls  which  are  so  frequent  in  early  age.  Violent  movements  of  the 
joints  in  young  children  do  not  generally  produce  appreciable  articular 
lesions,  but  they  react  upon  the  bone  above  the  connecting  cartilage,  that  is 
to  say,  upon  the  spongy  tissue  of  the  juxta-epiphy seal  region,  which  is  the 
weakest  part  of  the  bone,  and  the  least  capable  of  resisting  twists,  exag- 
gerated compression,  or  forced  movements.  Under  the  influence  of  these 
different  traumatisms,  there  take  place  in  the  juxta-epiphyseal  bone-tissue, 
crushings,  trabecular  fractures,  separations  of  the  periosteum  and  of  the  dia- 
physeal cartilage,  which  may  be  the  starting-point  of  any  of  the  forms  of 
osteomyelitis.' 

The  bone-cells  of  the  epiphyses  themselves  likewise  feel  the  effects  of 
these  shocks  and  violent  movements,  but  here  their  effects  are  less  apparent  in 
experiments  on  the  cadaver.  However,  they  explain  the  development  of 
epiphyseal  osteitis,  which  is  so  often  the  origin  of  acute  or  fungous  arthritis 
in  young  subjects. 

Juxta-epiphyseal  osteitis,  developed  in  the  long  bones  of  the  limbs,  is 
usually  single,  but  is  sometimes  double  in  the  same  bone.  It  passes  from 
one  end  of  the  diaphysis  to  the  other,  either  along  the  periosteum  or  along 
the  medullary  canal.  Usually  the  inflammation  leaves  traces  of  its  passao'e 
along  the  whole  of  the  diaphysis,  by  giving  rise  to  more  or  less  apprecial)ie 
suppurations  of  the  periosteum  or  medulla ;  but  at  other  times  it  traverses 
the  diaphyseal  tube  without  stopping  there,  giving  rise  perhaps  to  a  few 
osteophytes  under  the  periosteum,  or  to  a  few  medullary  ossifications,  and 
going  on  to  suppuration  only  in  the  two  ends  of  the  diaphysis,  in  the  juxta- 

'  De  I'eiitorse  juxta-epiphysaire  (Revue  Mensuelle  de  M^decine  et  de  Chirurgie,  1881). 
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epiphyseal  spongy  tissue.  There  are  then  two  distinct  centres  of  suppura- 
tion, one  at  each  end  of  the  bone.  This  is  the  variety  of  osteitis  which  I 
designate  under  the  name  of  bipolar.  This  invasion  of  the  two  juxta-epiphy- 
seal  regions  of  the  same  bone  is  frequent  in  the  tibia. 


General  Symptomatology  of  Acute  Inflammations  of  Bone. 

Inflammations  of  bone  are  sometimes  very  difficult  to  diagnosticate,  because 
the  organs  attacked  lie  so  deep.  In  some  cases  chronic  inflammations  follow 
so  slow  a  course,  and  give  rise  to  so  little  pain,  that  they  are  not  diagnosti- 
cated until  the  cold  abscesses  which  they  cause  appear  in  sight.  As  to  acute 
inflammations,  they  may  be  confounded  with  phlegmons  of  different  origin. 

We  shall  here  study  especially  acute  and  subacute  inflammations  ;  chronic 
inflammations  are  associated  with  scrofulous  and  tuberculous  lesions,  or  with 
syphilis,  and  are  described  in  other  articles. 

The  name  periostitis  is  applicable  to  an  inflammation  of  the  totality  of  the 
periosteum ;  but,  as  I  have  already  said,  it  is  on  the  deep  face  of  the  perios- 
teum, in  the  osteogenic  layer  in  young  subjects,  and  in  the  deep  lamellar 
layer  in  old  subjects,  that  the  phenomena  of  inflammation  oftenest  occur. 
The  fibrous  external  layer  is  only  exceptionally  the  primary  seat  of  inflam- 
mation, and  still  more  exceptionally  its  exclusive  seat.  Inflammation  may 
nevertheless  develop  on  its  external  surface,  and  outside  of  it,  in  the  parosteal 
layers. 

Especially  after  traumatisms  may  there  be  observed  over  superficial- bones, 
such  as  the  tibia,  the  ribs,  the  cranium,  etc.,  external  inflammations  which 
may  simulate  true  osteitis.  An  abscess  forms,  it  is  opened,  and  the  bone  is 
not  found  denuded,  but  only  the  periosteum  thickened  at  this  point.  These 
are  the  inflammations  which  have  been  called  external  periostitis  by  Gaujot 
and  Duplay,  and  which  I  long  ago  described  under  the  names  of  inflamma- 
tion of  the  parosteal  layers,  and  of  parostitis.  This  variety  of  inflammation 
undoubtedly  exists,  but  one  must  not  be  in  too  great  haste  to  admit  its  pre- 
sence when  there  are  at  the  same  time  signs  of  periostitis  or  of  osteitis. 
One  often  believes  at  first  that  the  bone  is  intact ;  but  on  searching  carefully, 
a  little  denuded  point  is  found  which  has  been  the  origin  of  the  abscess 
that  was  found  spread  in  front  of  the  periosteum.  In  consequence  of  a  con- 
tusion, the  periosteum  may  have  been  bruised  over  a  considerable  extent,  and 
torn  in  a  single  point  alone,  where  the  force  has  been  more  direct^  applied. 
From  this  point  the  inflammation  starts,  and  this  osteitis,  notwithstanding 
its  slight  extent,  will  keep  up  suppuration  in  the  future.  Therefore  it  is 
not  well,  in  these  parosteal  inflammations,  to  be  too  quick  to  deny  the  par- 
ticipation of  the  bone.  Whenever  suppuration,  developed  on  the  surface  of 
a  bone,  continues  for  a  long  time,  it  is  advisable  to  search  carefully  for  its 
starting-point,  and  to  suspect  that  it  is  in  the  bone  itself.  Search  conducted 
with  this  in  view  will  usually  be  crowned  with  success. 

In  case  a  contusion  of  the  periosteum,  or  spontaneous  inflammation  of  its 
external  layer,  should  give  rise  to  a  persistent  swelling  around  a  bone,  the 
subjacent  osseous  layers,  those  which  are  immediately  under  the  periosteum, 
feel  more  or  less  the  effect  of  the  propagation  of  the  inflammation.  There 
may  be  produced  here  secondarily  a  subperiosteal  abscess  ;  or,  if  the  inflam- 
mation do  not  go  so  far  as  suppuration,  layers  of  osteophytes  are  formed 
under  the  periosteum.  Chronic  inflammations  developed  around  a  bone  pro- 
duce this  latter  result ;  old  ulcers  of  the  leg  give  rise  ultimately  to  hyper- 
trophy of  the  bone,  or  at  least  to  signs  of  plastic  periostitis. 

There  may  then  be  described  two  varieties  of  periostitiSj  external  perios- 
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titis  and  iuternal  periostitis,  or  endo-periostitis.  The  latter  is  the  more 
common  and  the  more  important,  because  of  the  anatomical  relations  of  the 
deep  layer  of  the  periosteum  with  the  other  constituent  tissues  of  the  bone. 
Besides,  this  layer  is  never  inflamed  without  more  or  less  participation  of 
the  fibrous  layer  in  the  inflammation ;  so  that  it  is  not  worth  while  to  try  to 
separate  that  which  is  always  more  or  less  united.  It  is  best  simply  to  dis- 
tinguish from  periostitis  proper,  inflammation  of  the  parosteal  layers,  which 
in  certain  cases  is  found  to  have  peculiar  characteristics,  remaining  indepen- 
dent of  the  bone  and  without  appreciable  influence  upon  it,  unlike  true 
inflammation  of  the  periosteum,  which  is  always  propagated  more  or  less  to 
the  other  elements  of  the  bone. 

In  bones  which  are  superficial  and  easily  accessible,  osteitis  manifests  itself 
by  an  increase  in  size,  and  by  pains  which  in  certain  bones  are  characteristic. 
The  bone  swells,  but  this  increase  in  volume  is  not  due  to  the  bone-substance 
itself ;  it  is  the  result  either  of  thickening  of  the  periosteum  or  of  infiltra- 
tion of  the  parosteal  layers,  that  is  to  say,  of  the  cellular  tissue  which  surrounds 
it.  Under  the  influence  of  this  double  cause  a  diaphysis  may  attain  an  enor- 
mous size ;  if  the  irritative  process  be  long  continued  in  a  tibia  or  femur,  the 
diameter  of  the  bone  may,  after  a  certain  time,  appear  at  the  central  part 
double  or  even  treble  its  normal  size.  This  thickening  is  only  apparent ; 
it  is  made  up  in  its  deepest  part  by  the  osseous  layers  under  the  periosteum, 
which  themselves  are  covered  by  the  thickened  fibrous  layer  of  the  perios- 
teum, and  more  externally  by  the  thickening  and  infiltration  of  the  parosteal 
layers  (muscle  and  connective  tissue).  This  last  constituent  of  the  swelling 
of  the  bone  is  very  variable,  and  tends  moreover  to  disappear  gradually  as  the 
inflammation  subsides.  When  the  bone  is  subcutaneous,  this  thickening 
of  the  periosteum,  diffuse  or  limited,  is  accompanied  by  heat  appreciable  to 
the  hand.  It  is  more  or  less  painful,  according  to  the  course  of  the  inflam- 
mation. Painless,  or  nearly  so,  in  the  slow  and  chronic  forms,  the  perios- 
teal swelling  is  accompanied  by  acute  pain,  with  nocturnal  exacerbations, 
when  the  course  of  the  affection  is  acute  or  subacute.  These  pains  are  in- 
creased by  pressure,  and  may  become  very  severe  in  certain  region.  They 
increase  in  intensity  when  pus  is  formed  under  the  periosteum.  They  are 
of  a  nocturnal  type,  but  in  certain  regions  they  are  almost  continuous,  and 
are  accompanied  by  high  fever  and  all  the  signs  of  deep  inflammations.  The 
periosteum,  which  forms  a  continuous  membrane  around  the  bone,  constitutes 
a  barrier  which  is  long  impassable  to  the  products  of  inflammation.  There 
is,  therefore,  strangulation  of  the  inflammatory  tissues ;  and,  although  the 
resistance  of  the  periosteum  is  infinitely  less  than  that  of  the  bony  case  of  the 
diaphysis,  it  is  easy  to  understand  the  acuteness  of  the  pains  and  their  per- 
sistence, as  long  as  the  periosteum  is  not  naturally  perforated  or  artificially 
incised. 

There  is  nothing  so  variable  as  the  general  symptoms  and  reaction  in 
inflammations  of  the  periosteum ;  wanting,  or  almost  wanting,  in  syphilitic 
periostitis  and  in  some  eases  of  periostitis  of  traumatic  origin,  these  symptoms 
develop  with  rapidity,  and  assume  a  very  grave  appearance,  in  the  acute  peri- 
ostitis of  childhood  and  adolescence.  Sometimes,  ihdeed,  the  general  pheno- 
mena precede  the  local  symptoms,  as  we  shall  see  in  connection  with 
infectious  periostitis.  What  characterizes  in  a  geneml  way  inflammation  of 
the  periosteum,  is  the  tumefaction  of  the  bone,  which  appears  as  the  initial 
phenomenon,  or  at  least  at  the  very  beginning  of  the  local  manifestations, 
and,  further,  the  superficial  seat  of  the  pain.  As  to  its  intensity,  it  is  rela- 
tively less  than  in  the  more  deeply  seated  osseous  inflammations. 

These  two  characteristics  are  manifested  often  enough  at  the  outset  of  the 
inflammation  to  justify  the  statement  that  the  part  affected  is  the  periosteum. 
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But  in  a  considerable  number  of  cases  it  is  not  possible  to  pronounce  with 
certainty  upon  this  point,  and  one  should  even  speak  with  reserve,  on 
account  of  the  anatomical  and  physiological  relations  of  the  different  tissues. 
of  the  bone. 

Inflammation  of  the  central  medulla  or  of  the  spongy  tissue  of  the  bone 
(endosteitis)  is  manifested  from  the  beginning  by  dull  and  deep-seated  pains. 
These  soon  assume  a  more  or  less  acute  character,  and  are  cutting  or  gnawing; 
but  what  distinguishes  them  for  a  long  time,  when  the  patient  is  able  to  give 
a  good  account  of  his  sensations,  is  their  deep  character,  their  intra-osseous. 
situation. 

When  they  declare  themselves  without  anything  being  apparent  to  sight. 
or  to  touch  on  the  surface  of  the  bone ;  when  neither  periosteal  nor  parosteal 
swelling  can  be  distinguished,  nor  excessive  tenderness  on  pressure,  a  diag- 
nosis of  osteo-myelitis  or  of  osteitis  beginning  in  the  central  part  of  the  bone, 
should  be  made.  If  it  be  limited  to  the  expanded  portion  of  the  bone,  there 
is  an  osteo-myelitis  of  the  spongy  tissue,  a  juxta-epiphyseal  osteitis ;  if  it 
extend  along  the  bone,  if  it  correspond  to  the  region  occupied  by  the  central 
marrow,  the  diagnosis  of  medullitis  should  be  made.  Often  it  will  be  found 
more  or  less  in  the  two  extremities  of  the  diaphysis,  the  central  portion  being- 
painless  or  having  very  little  pain.  This  localization  of  pain  in  the  two 
extremities  of  the  diaphysis  calls  for  a  diagnosis  of  bi-polar  osteo-myelitis. 

In  some  cases,  before  the  appearance  of  the  external,  that  is  to  say  peri- 
osteal, swelling,  these  deep  bone-pains  are  accompanied  by  a  slight  hydrar- 
throsis in  the  adjoining  articulation  or  articulations.  This  is  a  valuable  sign 
for  the  recognition  of  osteo-myelitis  at  its  outset. 

But  these  deep  pains,  coinciding  with  an  absence  of  periosteal  swelling  and 
of  superficial  pain,  mark  often  only  a  very  transient  stage  of  the  disease.  Soon 
the  periosteum  swells  and  becomes  sensitive,  the  parosteal  layers  are  infiltrated, 
and  the  characteristics  are  observed  which  I  have  assigned  to  periostitis. 
But,  if  one  has  not  witnessed  the  onset  of  the  attack,  and  folio-wed  the 
development  of  the  local  manifestations,  it  is  not  possible  to  diagnosticate 
the  initial  lesion,  and  thus  to  say  whether  there  has  been  originally  a  perios- 
titis or  an  osteo-myelitis.  Then  the  diagnosis  of  osteitis  is  the  only  one 
acceptable  from  both  a  theoretical  and  a  practical  point  of  view. 

It  will  not  do,  then,  to  rely  upon  the  exaggerated  swelling  of  the  periosteum 
and  upon  the  apparent  increase  in  size  of  the  bone,  which  is  often  considerable, 
and  to  say  that  the  case  is  one  of  periostitis.  To  do  so  would  be  to  commit 
a  grave  error. 

I  have  referred,  in  connection  with  osteitis  experimentally  produced,  to  the 
effect  of  indirect  irritation  of  the  periosteum ;  and  I  have  mentioned  the 
enormous  sub-periosteal  ossifications  which  I  had  observed  in  my  experiments'^ 
after  irritation  of  the  marrow.  Clinical  experience  furnishes  analogous 
examples  every  day. 

As  a  result  of  osteo-myelitis  terminating  in  suppuration  and  the  formation 
of  deep  sequestra  which  remain  incarcerated,  the  tibia  or  femur  may  be  seen 
to  increase  progressively  in  size  and  to  attain  an  enormous  thickness.  There 
is  no  more  pain,  but  the  source  of  irritation  persists  and  the  plastic  perios- 
titis continues.  It  may  in  the  space  of  three  months,  as  I  have  recently 
seen  in  the  ulna  of  a  patient  twelve  years  old,  provoke  a  sub-periosteal  ossifi- 
cation which  is  double,  or  more  than  double,  the  real  diameter  of  the  bone. 
To  penetrate  to  the  medullary  canal,  I  had  first  to  go  through  a  layer  of 
new  bone  eight  millimetres  thick,  and  then  through  the  old  diaphysis  which. 

'  Traits  de  la  R^gSn^ration  des  Os,  t.  i.  chap.  v. 
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retained  its  vitality  through  the  greater  part  of  its  thickness,  and  which  was 
distinguished  from  the  new  bone  by  its  whiteness  and  its  compactness. 

The  peripheral  swelling  of  the  bone,  that  is  to  say,  the  sub-periosteal  or 
parosteal  infiltration,  terminates  in  various  ways ;  either  it  undergoes  gradual 
resolution,  or  it  terminates  in  the  production  of  osteophytes,  or  it  even  origi- 
nates an  abscess. 

Sub-periosteal  abscess,  the  course  of  which  is  very  variable  and  which  may 
occur  in  the  form  of  either  a  cold  or  a  phlegmonous  abscess,  indicates  that 
the  inflammation  is  situated  under  the  periosteum,  but  it  does  not  indicate 
that  the  inflammation  has  started  under  this  membrane.  It  may  be  consecu- 
tive to  an  inflammation  of  the  medulla,  as  I  have  already  pointed  out  above, 
and  may  be  only  the  last  step  of  a  process  which  has  beg'un  in  the  medulla 
either  of  the  centi-al  canal  or  of  the  spongy  tissue.  If  a  subperiosteal  abscess 
be  limited,  if  it  occupy  only  a  small  part  of  the  surface  or  of  one  of  the  faces 
of  the  bone,  if  it  be  not  accompanied  by  deep,  gnawing  pain,  it  may  be  attri- 
buted to  a  primary  periostitis.  But  if  fluctuation  appear  only  at  a  late 
period,  if  it  show  itself  first  in  the  juxta-epiphyseal  regions,  where  commu- 
nication between  the  periosteum  and  the  medulla  takes  place  rriost  readily  on 
account  of  the  abundance  of  vascular  openings  and  the  thinness  of  the  com- 
pact layer,  we  should  recognize  a  consecutive  periostitis,  and  should  expect 
to  find,  not  only  pus  under  the  periosteum,  but  also  oil-globules,  due  to  trans- 
udation of  the  medullary  oil  through  the  canals  of  Havers. 

Suppuration  of  the  bones  is  seen  under  various  aspects,  according  to  the 
course  and  intensity  of  the  inflammation  and  according  to  the  tissue  first 
affected  ;  it  presents  also  differences  fully  as  important,  according  to  the 
nature  of  the  affection. 

As  we  are  not  occupied  in  this  article  with  either  tuberculous  or  syphilitic 
lesions  of  the  bones,  we  may  at  once  eliminate  gummata  and  tuberculous 
abscesses,  which  belong  to  the  chronic  forms  of  osteitis,  and  which  have 
peculiar  characteristics:  ill-formed  pus,  grumous,  sometimes  pitchy,  ropy, 
with  or  without  osseous  particles. 

In  acute  or  subacute  osteitis,  the  liquid  which  has  been  effused  under  the 
periosteum,  in  the  periosteal  sheath,  or  even  outside  of  it  in  the  parosteal 
layers,  appears,  after  rupture  of  this  sheath,  sometimes  in  the  form  of  a 
clear  liquid,  only  slightly  turbid  from  the  presence  of  white  or  red  corpuscles, 
sometimes  in  the  form  of  pus  like  the  laudable  pus  of  a  subcutaneous  abscess. 
In  either  case  it  may  be  accompanied  by  a  greater  or  less  quantity  of  oil- 
globules.  When  these  oil-globules  run  together  in  a  serous  and  almost  trans- 
parent liquid,  they  give  this  liquid  the  appearance  of  greasy  broth.  I  long 
ago  explained  these  varieties  in  the  appearance  of  the  liquids  accumulated 
under  the  periosteum  or  in  the  parosteal  layers,  and  I  described  in  1872^  these 
collections  of  ropy  liquid,  transparent  as  synovial  fluid,  which  are  sometimes 
met  with  in  the  inflammations  of  bone  to  which  I  have  given  the  name  of 
albuminous  periostitis.  I  observed  this  affection  for  the  first  time  in  1868, 
in  a  young  patient  fifteen  yeai'S  old,  affected  with  osteo-periostitis  of  the 
lower  extremity  of  the  diaphysis  of  the  femur.  A  collection  had  formed- 
above  and  to  the  inner  side  of  the  knee-joint.  It  formed  a  tumor  oblong  in 
the  direction  of  the  axis  of  the  femur,  lifted  up  the  muscular  mass,  and  was 
the  seat  of  evident  fluctuation.  The  general  symptoms  which  had  been 
troublesome  for  some  days  (continuous  lever  and  intense  pain)  had  abated, 
and  even  the  local  heat  had  almost  disappeared.  I  diagnosticated  a  sub- 
periosteal abscess,  and  made  an  incision  into  the  tumor  with  a  bistoury. 
There  escaped  a  gush  of  clear,  ropy  liquid  like  synovia.     Those  who  were 

'  Poncet,  De  la  pfiriostite  albiiminense  (Gazette  Hebdomadaire  de  M^declne  et  Chirurgie). 
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present  believed  that  I  had  opened  the  joint,  but  I  had  done  nothing  o^ 
the  kind:  the  liquid  was  of  bony  origin.  When  I  emptied  the  upper  part 
of  the  tumor,  some  oil-globules  were  seen  mingled  with  the  ropy  fluid. 
A  stylet  introduced  into  the  sac  revealed  a  small  extent  of  denuded  bone,  a 
centimetre  square  at  most.  After  having  emptied  the  sac  I  closed  the  little 
wound  by  bringing  its  edges  together,  and  it  united.  The  joint  remained 
untouched,  and  there  was  no  threat  of  articular  suppuration.  The  ropy  liquid 
formed  again  in  its  periosteal  sac,  which  opened  spontaneously  some  months 
afterwards.  There  resulted  a  small  fistulous  track  which  conducted  the  stylet 
down  to  a  small  denuded  portion  of  the  jnxta-epiphyseal  region  of  the  dia- 
physis.  This  portion  was  cast  off  afterwards  in  the  shape  of  a  small  frag- 
mentary sequestrum,  and  the  suppuration  never  invaded  the  synovial 
membrane,  although  the  nearness  of  the  osteitis  had  led  to  a  slight  propaga- 
tion of  the  inflammation  to  the  fibrous  tissues  of  the  joint.  Flexion  of  the 
knee  was  not  complete. 

Between  the  transparent  liquid  with  an  albuminous  appearance,  and  opaque 
creamy  pus,  all  the  intermediate  forms  may  be  met  with ;  the  albuminous 
liquid  is  often  only  the  first  degree  of  an  inflammation  which  is  going  to  end  in 
suppuration;  but  not  every  sub-periosteal  suppuration  begins  by  the  accumu- 
lation of  an  albuminous  liquid  in  appreciable  quantity.  There  is  often  found 
from  the  beginning,  under  the  periosteum,,  pus  looking  like  that  which  is 
found  in  other  tissues.  It  is  in  liquids  rapidly  formed  under  the  periosteum, 
or  outside  of  it,  that  this  serous  or  albuminous  appearance  is  found.  Several 
times,  on  opening  collections  of  fluid  over  bone  aftected  with  acute  inflamma- 
tion, with  severe  febrile  phenomena,  I  have  seen,  instead  of  true  pus,  a  sero- 
sanguinolent  fluid,  barely  rendered  turbid  by  a  few  leucocytes  ;  and  patients 
themselves  sometimes  mention,  in  their  recital  of  their  ills,  the  issue  of  a 
watery  or  slightly  sanguinolent  fluid. 

The  presence  of  oil-globules  may  be  noticed  in  these  different  liquids,  what- 
ever may  be  their  consistence;  but  in  greater  abundance  in  serous,  than 
in  thick  and  viscous  liquids.  These  oil-globules  are  due  to  the  trans- 
udation of  the  medullary  fat  in  consequence  of  increase  of  intra-osseous 
pressure  and  rupture  of  the  fat-vesicles.  This  transudation  is  produced 
experimentally  when  a  stick  is  driven  into  the  medullary  canal  of  a  long 
bone  (Hartmann)  immersed  in  a  liquid  at  the  temperature  of  the  body.  As 
the  presence  of  oil-globules  is  far  from  constant  in  osteo-myelitis,  the  fat 
being  speedily  transformed  in  the  inflamed  tissues,  it  must  be  acknowledged 
that  special  physical  conditions  are  necessary,  the  chief  of  which  seem  to  be 
interference  with  the  venous  circulation  and  greater  or  less  friability  of  the 
walls  of  the  fat-cells.  The  conditions  differ  according  as  the  inflammation 
comes  on  suddenly,  with  all  its  intensity,  in  a  previously  healthy  medullary 
tissue,  or  as  it  declares  itself  in  a  medulla  already  influenced  by  a  slight 
degree  of  irritation.  In  the  latter  case  the  fat  has  already  gradually  disap- 
peared, and  the  medullary  cells  are  united  by  an  intercellular  substance  more 
resistant  and  less  suited  to  permit  the  passage  of  oil-globules  through  them. 

The  medullary  tissue,  contained  in  an  inextensible  envelope,  whether  it  be 
the  medulla  of  the  central  canal  or  of  the  areolae  of  the  spongy  tissue,  is 
especially  disposed  to  strangulation  as  soon  as  it  is  inflamed.  It  cannot 
undergo  the  increase  in  size  which  is  caused  by  hypersemia  and  inflammatory 
proliferation  without  being  exposed  to  strangulation  and  mortification. 
Hence  arise  the  deep  and  persistent  pains  which  accompany  acute  or  chronic 
inflammation  of  the  medulla,  and  which  have  always  attracted  the  attention 
of  observers.  These  pains  are  of  different  types ;  they  are  called  osteo- 
copic  pains,  and  have  been  particularly  described  under  this  name  in  connec- 
tion with  syphilis ;  but  they  are  present  more  or  less  in  all  the  acute  or 
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subacute  forms  of  osteo-myelitis.  They  are  not  found  in  some  forms  of 
tuberculous  osteitis,  and  in  neoplastic  processes  whose  course  is  slow,  when 
absorption  of  the  peripheral  bony  trabeculse  has  led  to  the  disappearance  of 
the  physical  conditions  which  produce  strangulation.  I  shall  return  to  this 
subject  when  speaking  of  neuralgic  osteitis. 

Intra-osseous  pains  often  begin  with  a  vague  discomfort  in  the  bone,  with 
the  sensation  of  an  indefinable  malaise.  The  patient  complains  of  weight  in 
the  member ;  he  sometimes  says  that  something  seems  to  be  gnawing  at  the 
bone,  sometimes  that  an  enormous  weight  presses  on  a  limited  portion  of  the 
limb  ;  at  other  times  he  feels  a  sensation  of  distention,  as  if  the  bone  were 
going  to  ^y  in  pieces ;  at  other  times,  finally,  it  appears  as  if  some  one 
■were  boring  through  the  bone  or  hollowing  it  out.  Then  there  come  acute, 
lacinating  pains,  which  make  him  cry  out,  or  an  insupportable  sensation  of 
burning.  These  pains  return  every  night  in  the  subacute,  and  in  some 
chronic  forms ;  but  in  the  acute,  they  are  constant  during  a  certain  length 
of  time,  and  have  only  exacerbations  at  night.  Sometimes,  after  having 
lasted  eight  or  ten  days,  and  often  more,  they  cease  suddenly.  This  sudden 
cessation  coincides  with  the  appearance  of  a  larger  peripheral  swelling,  or  of 
an  evident  sub-periosteal  abscess.  The  appearance  of  this  abscess  or  of  this 
collection  indicates  the  breaking  down  of  the  barriers  which  held  in  the 
inflammation  and  caused  strangulation.  This  is  what  is  seen  in  some  cases 
of  su^jpurating  synovitis  ;  while  the  synovial  membrane  resists,  the  pains  are 
intense  and  continuous  ;  as  soon  as  it  gives  way,  inter-muscular  sinuses  appear, 
but  the  compression  is  at  an  end  and  the  pain  disappears. 


Different  Clinical  Forms  of  Spontaneoits  Osteitis. 

I  have  already  said  that  nothing  is  more  variable  than  the  clinical  forms 
of  osteitis.  Although  having  the  same  situation,  the  same  extent,  and  charac- 
terized by  the  same  anatomical  lesions,  these  cases,  present  the  most  varied 
aspects;  sometimes  benign,  sometimes  grave,  they  are  dependent  upon  the 
cause  which  has  given  rise  to  them,  and  to  the  infecting  agent  of  which  they 
are  one  of  the  manifestations. 

Inflammation  of  Bone  accompanying  the  Period  of  Growth. — The 
period  of  growth  of  the  skeleton  being  the  epoch  of  life  in  which  most 
cases  of  spontaneous  osteitis  are  developed,  the  name  "  osteitis  of  the 
period  of  growth"  might  be  applied  to  the  majority  of  inflammations  of 
the  bones  which  occur  in  children  and  adolescents:  but,  thus  understood, 
the  name  would  not  signify  anything  by  itself.  We  ought  to  reserve  it 
solely  for  the  osteitis  which  occurs  without  an  appreciable  cause,  without 
any  traumatism  or  local  or  diathetic  source,  which  appears  only  associated 
with  an  exaggeration  of  the  work  of  nutrition  which  is  going  on  at  a  particu- 
lar time  in  any  part  of  the  skeleton. 

"Growing  pains"  have  always  played  an  important  part  in  the  popular 
theories  of  children's  diseases,  but  they  have  not  attracted  much  attention 
from  pathologists,  who  have  been  led  to  deny  them,  or  at  least  to  interpret 
them  differently.  In  fact,  there  is  nothing  so  variable  as  these  transient 
pains  of  which  children  complain.  It  is  sometimes  hard  to  locate  them,  and 
still  more  to  determine  their  nature. 

Nevertheless  pains  exist,  which  are  vaguely  referred  to  the  joints,  but 
■which  are  really  situated  in  the  juxta-epiphyseal  region,  and  which  should 
be  attributed  to  a  transient  hypersemia  of  the  zone  of  physiological  pro- 
liferation.    I  directed  my  attention  long  ago  to  this  point ;  and  I  have 
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been  compelled  to  recognize  the  good  foundation  of  the  popular  belief  which 
attributes  these  pains  to  growth  itself.  When  children  are  intelligent 
enough  to  give  an  account  of  their  sensations,  they  assign  these  pains  to  the 
juxta-epiphyseal  regions  ;  sometimes,  however,  they  point  out  a  part  of  the 
shaft  more  or  less  remote  from  the  epiphyses ;  and  in  some  cases — in  the 
hip,  for  instance — they  indicate  the  joint  as  the  seat  of  pain. 

These  different  seats  of  pain  are  explicable  by  what  I  have  already  said 
about  the  organs  of  growth  of  the  bone.  If  the  most  active  zone  of  physio- 
logical proliferation  is  found  at  the  juxta-epiphyseal  region,  it  must  not  be 
foi'gotten  that  under  the  periosteum,  all  along  the  diaphysis,  there  is  a 
deposit,  continuous  although  unequal  in  its  different  parts,  of  osseous  layers 
for  the  increase  in  thickness.  On  the  other  hand,  there  are  diaphyseal  ex- 
tremities, that  is  to  say,  juxta-epiphyseal  regions,  which  are  found  included 
inithe  joint  itself ;  and  the  hypersemic  process  of  which  they  are  the  seat  may 
easily  be  confounded  with  a  pathological  process  in  the  articulation  ;  hence 
arises  in  these  regions,  in  the  hip,  for  exahiple,  an  inevitable  confusion  of 
osteitis  and  arthritis. 

G-rowing  pains  are  usually  apyretic.  In  the  evening,  after  having  played 
all  day,  or  having  been  fatigued  in  one  way  or  another,  the  child  complains 
of  more  or  less  acute  pains  in  the  bones.  There  is  no  appreciable  heat  or 
swelling;  sometimes  a  little  heat.  The  child  goes  to  bed,  and  the  next 
day  the  pains  are  gone.  At  other  times  these  pains  continue  several  days, 
or  at  least  return  at  different  intervals,  and  then  go  off"  as  they  came. 
Finally,  under  other  circumstances,  the  pains  invade  a  number  of  joints 
simultaneously,  or  the  same  joints  in  the  two  limbs,  and  are  accompanied  by 
a  more  or  less  marked  febrile  movement.  This  transient  condition  is  distin- 
guished from  ephemeral  fever,  with  pains  in  the  limbs,  by  the  fact  that  the 
pains  are  here  more  acute,  and  that  they  are  fixed  in  the  juxta-epiphyseal 
parts.  The  mistaken  tendency  to  attribute  to  growth  the  majority  of  the 
diseases  of  children,  which  prevailed  at  one  time,  has  brought  distrust  on 
the  theory  of  the  pains  and  fever  of  the  growing  period.  It  cannot  be  denied, 
however,  that  these  pains  exist,  with  the  characteristic  of  having  a  juxta- 
epiphj'seal  location  ;  but  the  significance  of  the  febrile  movement  which  often 
accompanies  them  might  form  a  subject  for  long  discussion.  Is  it  an  inde- 
pendent febrile  state,  occurring  accidentally,  and  coinciding  with  an  increased 
growth  in  the  skeleton  ?  Or  is  it  a  fever  having  its  source  and  cause  in  the 
organic  process  which  takes  place  in  the  zones  of  growth  of  the  bone  ? 

What  gives  greater  weight  to  the  former  theory,  is  that  growing  pains  are 
often  associated  with  fatigue,  violent  exercise,  chilling,  movements  which 
produce  juxta-epiphyseal  strain ;  in  a  word,  with  all  the  causes  which, 
carried  a  degree  further,  may  produce  a  true  inflammation  of  the  bone.  Act- 
ing in  a  slight  degree,  these  causes  induce  slight  hyperemia,  or  a  few  tissue- 
lesions  which  are  easily  reparable ;  pushed  further,  and  occurring  in  a  sub- 
ject predisposed  to  morbid  processes  by  hereditary  antecedents  or  alteration 
of  the  general  health,  they  are  the  commencement  of  those  forms  of  acute  or 
chronic  osteitis  which  we  shall  study  hereafter. 

There  is  scarcely  a  child  which,  in  the  course  of  its  growth,  has  not  had 
to  complain  of  these  pains,  which  are  most  frequently  located  in  the  lower 
limb,  particularly  above  or  below  the  knee ;  they  are  observed  especially  at 
the  time  of  the  sudden  advances  which  occur  in  the  period  of  growth,  and 
which  are  evidenced,  in  some  cases,  by  an  increase  in  height  of  from  twelve 
to  fifteen  centimetres  a  year.  While  more  frequent  in  the  lower  limbs,  they 
ai'e  also  observed  in  the  upper :  at  the  upper  extremity  of  the  shaft  of  the 
humerus,  the  lower  end  of  the  radius,  etc. 

But,  as  I  have  just  said,  this  exaggeration  of  the  physiological  fluxion  to 
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the  zone  of  growtli  is  not  always  limited  to  pain,  and  in  many  cases  it  is 
only  the  commencement  of  an  inflammatory  process  which  may  have  very 
grave  consequences.  Osteo-myelitis  which  ultimately  assumes  an  infectious 
character  often  commences  like  growing  pains,  and  parents  often  mistake  the 
significance  of  these  painful  points;  they  neglect  them,  let  the  children  walk, 
and  afterwards  see  the  outbreak  of  graver  symptoms. 

There  is  nothing  so  variable  as  the  onset  of  these  cases  of  osteitis,  unless  it 
be  their  subsequent  course  and  the  consequences  which  they  entail.  The 
grave  and  acu'.a  forms  sometimes  begin  suddenly,  with  severe  local,  or  with 
grave  general  phenomena ;  but  sometimes  they  are  preceded  for  several 
weeks  by  juxta-epiphyseal  pains  which  return  in  crises,  as  if  by  exacerba- 
tion, and  which  pass  ojff  spontaneously,  leaving  only  a  little  torpor  in  the 
limb.  The  pain  having  passed  off",  the  child  resumes  his  plays,  but  is  easily 
fatigued,  and  remains  for  some  time  in  danger  of  the  most  serious  lesions. 

It  is  under  these  circumstances,  indeed,  that  a  slight  traumatism,  a  violent 
movement,  a  local  or  general  'chill  (from  lying  on  the  grass  or  the  wet 
ground),  brings  on  the  symptoms  of  acute  inflammation,  which  may  soon  as- 
sume an  unfavorable  aspect  as  regards  the  general  health,  or  may  take  on  a 
grave  character  simply  in  respect  to  the  local  phenomena.  The  same  occa- 
sional cause  then  may  sometimes  provoke  an  osteitis  the  gravity  of  which  is 
proportioned  to  the  severity  of  the  local  inflammation,  sometimes  an  osteitis 
in  which  the  local  lesion  is  lost  sight  of  in  the  gravity  of  the  general  symp- 
toms.    Let  us  endeavor  to  find  the  reason  for  these  differences. 

Infectious  Inflammations  of  Bone. — Since  Chassaignac,  struck  with  the 
severity  of  the  general  symptoms  in  acute  osteo-myelitis,  gave  this  affection 
the  name  of  typhus  of  the  limbs,  all  surgeons  who  have  written  on  inflamma- 
tion of  the  bones  have  made  the  same  observation,  and  have  asked  them- 
selves what  was  the  cause  of  this  great  gravity.  Soon  after  Chassaignac, 
Gosselin  showed  the  relation  of  this  form  of  osteitis  to  adolescence.  Struck 
with  the  anatomical  disturbances  produced  at  the  ends  of  the  long  bones,  he 
described  the  epiphyseal  osteitis  of  adolescents,  and  dwelt  upon  its  gravity.* 
At  the  same  time  Klose,  of  Breslau,  described  the  same  affection  under  the 
name  of  separation  of  the  epiphyses,  or  nieningo-osteo-myelitis ;  and  various 
authors  (Schutzenberger,  Bceckel,  Holmes,  Giraldes)  described  it  under  the 
name  of  phlegmonous  or  diffuse  periostitis.  It  has  by  others  been  designated 
as  infectious  or  malignant  periostitis  (Volkmann),  as  pseudo-rheumatic  inflam- 
mation of  the  bones  and  joints  (Roser),  etc.  etc.  The  names  of  acute  osteo- 
myelitis, acute  osteo-myelitis  during  growth  (Lannelongue)  have  also  been  given 
to  it ;  Culot  called  it  acute  medullitis.  Since  1860  I  have  taught  the  frequency 
of  its  juxta-epiphyseal  origin,  and  it  was  described  by  Gramet,  in  1862,  under 
the  name  o{  juxta-epiphyseal  osteo-penostitis,  in  accordance  with  the  ideas  which 
I  already  at  that  time  held  in  regard  to  the  seat  of  the  primary  lesion. 

Without  discussing  the  value  of  these  names,  which  have  all  some  truth 
in  them,  and  which  are  applicable  to  individual  cases,  we  must  here  study 
the  nature  of  this  acute  osteitis,  and  not  seek  solely  in  the  localization  of 
the  inflammation,  the  explanation  of  its  gravity.  The  most  important  ques- 
tion is  this :  is  the  bone-lesion  the  expression  of  a  general  morbid  state,  of  a 
pre-existing  alteration  of  the  blood  ?  or  is  it  the  origin,  the  cause,  the  point 
of  departure  of  this  condition  ?  The  answer  to  this  question  is  of  the  greatest 
importance  in  regard  to  treatment ;  for,  as  the  bone-lesion  is  the  cause  or  the 
effect  of  the  morbid  state,  we  should  suppress  it  as  soon  as  possible,  or  abstain 
from  all  interference. 

*  Gosselin,  Archives  G^n^rales  de  M^decine,  1858. 
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As  numerous  as  have  been  the  investigations  of  this  affection  during  the 
last  thirty  years,  no  approach  has  yet  been  made  to  giving  an  exact  demon- 
stration of  the  problem.  For  some  years  prevailing  views  have  led  many 
observers  to  seek  for  a  specific  microbe.  In  France,  Pasteur ;  in  Germany, 
Lucke,  Recklinghausen,  Rosenbach,  Kocher,  Becker,  and  others,  have  pub- 
lished important  works  on  this  question.  Micrococci  have  been  described 
which  have  been  regarded  as  specific ;  they  have  been  found  in  the  blood, 
and  in  the  difl'erent  tissues  of  the  organism  ;  but  it  has  not  been  possible  to 
cultivate  them,  or  at  least  to  reproduce,  by  inoculating  them,  an  affection  like 
that  which  furnished  them. 

The  recognition  of  these  microbes  is. so  diifieult,  their  differential  charac- 
teristics are  so  slightly  marked,  that  it  would  be  premature  to  formulate  an 
opinion  from  the  evidence  which  we  possess  at  the  present  time.  Becker,' 
however,  having  injected  a  culture-fluid  into  animals  in  which  he  had  just 
produced  a  traumatism  of  bone,  succeeded  in  multiplying  the  micrococcus 
in  this  new  soil,  and  found  it  constantly  in  the  blood  and  pus.  Pasteur 
had  announced  the  analogy  of  the  microbe  of  osteo-myelitis  with  that  of 
furuncle.  Kocher  does  not  admit  any  difference  between  the  micrococcus  of 
osteo-myelitis  and  that  which  is  found  in  the  acute  inflammation  of  wounds. 
However  it  may  be  as  to  the  specific  character  of  these  micro-organisms,  which 
we  should  not  yet  either  reject  or  adojit,  we  shall  find  in  our  clinical  study 
of  the  affection  strong  reasons  to  admit  a  primary  infection. 

In  some  patients,  general  phenomena  open  the  scene:  intense  fever,  delirium, 
and  prostration.  The  case  might  be  thought  one  of  typhoid  fever,  and  this 
error  of  diagnosis  is  so  frequent  that  it  is  in  medical  wards  that  there  is  most 
frequently  opportunity  to  observe  cases  of  infectious  osteo-myelitis.  Some- 
times, indeed,  the  patients  succumb  so  quickly  that  there  is  hardly  time  to 
suspect  the  bone-lesion.  This  lesion  is  found  at  the  autopsy,  but  it  is  of  such 
slight  extent  that  it  cannot  be  considered  as  the  direct  cause  of  death.  These 
cases  seem  to  me  to  be  rare,  but  they  are  met  with  nevertheless.  Here  is  one 
which  I  have  recently  observed : — 

A  month  ago  my  colleague,  Dr.  Laure,  physician  to  La  Charity,  communicated  to  me 
the  notes  which  he  had  collected  in  regard  to  a  child,  nine  years  old,  who  had  died  in 
three  days  of  an  infectious  osteo-myelitis.  Without  any  known  cause,  without  any 
appreciable  traumatism,  this  child  had  been  seized  with  severe  fever,  delirium,  dryness 
of  the  tongue,  and  then  profound  prostration.  Looking  for  the  signs  of  typhoid  fever, 
M.  Laure  discovered  a  little  dougbiness  around  the  right  hip  ;  while  any  movement  of 
the  part  made  the  child  cry  out.  He  then  diagnosticated  an  infectious  osteitis  of  the 
hip,  and  thought  of  practising  resection  of  the  joint.  The  operation  was  postponed 
to  the  next  morning,  but  in  a  few  hours  the  child  died.  At  the  autopsy,  which  could 
not  be  made  complete  because  of  the  opposition  of  the  family,  there  were  found  in  the 
hip-joint  one  or  two  spoonfuls  of  sero-sanguinolent  fluid,  slightly  purulent.  The 
synovial  membrane  was  slightly  injected,  but  there  was  no  alteration  of  the  head  of  the 
femur.  At  the  bottom  of  the  cotyloid  cavity,  there  was  a  loss  of  substance  a  centi- 
metre square,  affecting  the  cartilage  covering  one  of  the  pieces  of  bone  which  form  the 
cavity.  At  the  bottom  of  this  loss  of  substance  of  the  cartilage,  the  bone  was  bare  and 
infiltrated  with  pus.  The  corresponding  pelvic  periosteum  was  thickened  and  infiltrated, 
but  there  was  no  sub-periosteal  abscess.  In  the  lung  there  was  a  small  metastatic  abscess  ; 
on  the  pleura  there  were  three  or  four  elevations  resembling  a  commencing  tuberculous 
eruption.  The  pus  collected  from  the  denuded  portion  of  bone  was  inoculated  upon  two 
rabbits  without  result.  The  pus  from  the  little  metastatic  focus  in  the  lung  was  culti- 
vated by  M.  Chauveau,  and  inoculated,  equally  without  result,  upon  .other  animals. 

In  cases  of  this  sort  we  can  scarcely  consider  the  bone-lesion  as  the  start- 
ing-point and  source  of  the  general  phenomena.     There  was  an  anterior  mor- 

'  Becker,  Deutsche  med.  Woohensclirift,  No.  16,  1863;  PrpgrSs  Medical,  19  Janv.  1884. 
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bid  state  which  was  sufficient,  under  the  influence  of  a  violent  movement,  a 
blow,  or  a  fall,  to  lead  to  the  formation  of  pus  in  a  part  of  the  bone  subjected 
to  a  trifling  traumatism.  But  then  the  traumatism  could  only  be  considered 
as  the  determining  cause  of  the  localization,  and  not  as  the  origin  of  the 
morbid  state. 

But  whence  comes  this  morbid  condition  ?  In  the  majority  of  septic  poison- 
ings we  see  the  door  of  entrance  of  the  infectious  agent ;  we  know  the  wound 
which  is  the  starting-point  of  the  pysemia.  But  here,  in  the  absence  of  any 
wound,  we  are  obliged  to  seek  in  the  mucous  membrane  of  the  lungs  or 
intestines  the  route  by  which  the  infectious  germ  may  have  entered.  These 
are  questions  which  are  still  very  obscure,  and  which  would  lead  us  too  far 
if  we  should  attempt  to  discuss  them. 

Besides  these  primary  septic  intoxications,  there  are  many  cases  in  which, 
while  admitting  a  general  infectious  state,  a  more  important  part  must  be 
assigned  to  the  bone-lesion.  If  it  is  the  first  product  of  a  general  infection, 
it  becomes  a,  permanent  centre  of  secondary  infection.  It  is  then  the  starting- 
point  of  pysemic  processes,  of  infectious  metastases,  which  may  successively 
attack  various  other  parts  of  the  skeleton  and  the  different  internal  organs. 

These  two  modes  of  infection  present  very  great  differences  from  a  practical 
point  of  view.  In  the  first  case,  all  surgical  intervention  is  useless  ;  in  the 
second  case,  on  the  contrary,  suppression  of  the  first  focus  of  infection  may, 
by  preventing  secondary  infection,  permit  the  patient  to  recover,  and  thus 
save  his  life. 

The  severity  of  the  primary  infection  ought  to  regulate  the  conduct  of  the 
surgeon,  and  serve  as  the  basis  of  his  prognosis.  But  in  the  ignorance  in 
which  we  are  yet  as  to  the  nature  of  the  infecting  agent  and  the  attenuations 
of  which  it  is  susceptible,  we  ought  always  to  be  very  reserved  in  the  pres- 
ence of  osteo-myelitis  which  is  accompanied  by  typhoid  phenomena. 

Chassaignac  made  the  prognosis  of  acute  osteo-myelitis  very  gloomy.  He 
thought  that  nothing  but  amputation  of  the  limb  could  save  the  patient,  and 
that  this  was  the  sole  means  capable  of  arresting  the  consequences.  For  a  long 
while  the  majority  of  surgeons  adopted  these  pessimistic  views,  and  amputa- 
tion was  everywhere  recommended.  I  have  long  opposed  this  despairing  doc- 
trine, and  have  shown  that  the  prognosis  of  acute  osteo-myelitis,  with  typhoid 
phenomena,  is  much  less  grave  in  the  country,  in  healthy  surroundings, 
than  in  large  hospitals  or  in  the  populous  and  unwholesome  quarters  of  large 
cities.  We  receive  into  hospitals  the  sequelse  of  the  infectious  osteitis  which 
breaks  out  in  the  country,  among  peasants  living  in  healthy  neighborhoods. 
These  are  those  necroses  of  the  whole  or  greater  part  of  a  diaphysis,  for  which 
patients  come  after  some  months  to  ask  the  assistance  of  our  art.  We  scarcely 
ever  see  necrosis  arising  in  our  hospital  patients.  They  are  carried  off"  in  the 
course  of  infectious. processes,  or  they  succumb  at  a  later  period  from  chronic 
septicaemia,  if  the  surgeon  does  not  interfere  by  amputation  or  ablation  of  the 
bone. 

Children  or  adolescents  are  sometimes  met  with  who  have  had  at  the  same 
time,  or  near  together,  five  or  six  attacks  of  osteitis  of  large  bones  of  the 
limbs. 

I  have,  among  others,  had  the  care  of  a  patient,  who  has  had  acute 
osteitis  seventeen  times,  either  in  the  juxta-epiphyseal  parts  of  the  long  bones 
of  the  limbs,  or  in  the  flat  bones  (ilium,  cranium) ;  he  had  twice,  within  a  few 
years,  sutural  osteitis  of  the  bones  of  the  skull.  The  majority  of  his  attacks 
of  juxta-epiphyseal  osteitis  have' ended  in  the  separation  of  small  sequestra; 
he  is  now  completely  cured. 

Infectious  osteitis  is  seen  especially  during  the  period  of  growth  of  the 
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skeleton;  but  it  is  sometimes   met  M'ith   after  the  consolidation  of  the 
epiphyses. 

Apart  from  traumatisms,  I  have  seen,  in  patients  of  thirty  or  forty  yeai'S, 
a  number  of  cases  of  suppurating  osteo-myelitis  of  the  tibia,  humerus, 
etc.,  which  occurred  with  the  grave  phenomena  of  osteitis  of  adolescence. 
In  1865  I  resected  the  lower  end  of  the  femur  in  a  man  thirty-eight  years 
old,  in  whom  I  found  the  epiphysis  detached.  The  sj'mptoms  were  amelio- 
rated for  several  days  after  the  operation,  but  the  patient  died  on  the  tenth 
day  from  hemorrhage. 

Separation  of  the  diaphysis  from  the  epiphysis  in  adults,  although  the  whole 
of  the  connecting  cartilage  may  have  disappeared,  is  made  possible  by  the  per- 
sistent independence  of  the  lamellar  system  of  the  spongy  tissue  ;  at  any  age, 
up  to  the  most  advanced,  the  ti-ace  of  the  connecting  cartilage  may  be  recog- 
nized. It  is  represented  by  an  ossified  line,  which  keeps  its  direction  exactly, 
and  which  separates  the  longitudinal  system  of  lamellfe  of  the  epiphysis  from 
those  of  the  diaphysis.  The  circulation  goes  on  unequally  in  these  different 
parts  of  the  bone  ;  the  epiphysis  is  less  vascular,  while  the  circulation  is  more 
active  in  the  juxta-epiphyseal  portion  of  the  shaft.  This  is  what  makes  the 
latter  region  always  a  seat  of  election  for  osteitis  even  in  adults. 

We  have  already  seen  how  much  reservation  is  necessary  as  to  the  nature 
of  the  agent  which  produces  infectious  osteitis,  and  even  as  to  the  mechanism 
of  infection.  The  study  of  post-febrile  osteitis  shows,  in  fact,  that  there  are 
numerous  conditions  in  which  multiple  inflammations  of  the  bones  may  be 
developed  simultaneously  or.  successively  under  the  influence  of  general  infec- 
tion. All  the  eruptive  fevers — measles,  variola,  and  especially  typhoid  fever — 
may  be  followed  by  multiple  osteitis,  which  comes  on  either  at  the  time  of 
evolution  of  the  disease,  during  convalescence,  or  some  time  afterwards. 

In  these  different  affections  there  is  an  alteration  of  the  blood  which,  dur- 
ing the  period  of  growth,  particularly  predisposes  to  affections  of  the  bones. 
In  all  times  observers  have  pointed  out  the  gravity  of  measles  in  children  in 
this  respect,  and  many  affections  of  the  bones  are,  in  popular  theory,  referred 
to  attacks  of  measles  or  other  febrile  affections  in  childhood. 

These  attacks  of  post-febrile  osteitis  differ  very  much  in  their  course,  and 
are  of  unequal  severity.  There  are  some  which  are  benign ;  some  are  sub- 
acute, and  some  even  chronic ;  while  others  are  met  with  which  are  of  the 
greatest  gravity,  which  progress  rapidly,  invade  successively  different  bones, 
and  are  from  the  commencement  accompanied  by  septic  and  pysemic  compli- 
cations. 

This  difference  in  course  indicates  a  difference  in  nature,  and,  in  certain 
cases  only,  an  inequality  of  infection  or  a  greater  resistance  of  the  soil  in 
which  the  morbid  germ  may  have  its  evolution.  The  forms  of  osteitis  which 
are  developed  in  the  course  of  fever  and  without  any  appreciable  occasion,  are 
those  in  which  infection  plays  the  principal  part.  Those  which  occur  during 
convalescence,  or  after  recovery,  are  often  produced  by  a  slight  traumatism 
or  by  cold.  These  causes,  which  would  be  insufficient  in  a  healthy  subject, 
cause  juxta-epiphyseal  inflammations  in  one  weakened  by  disease,  who  is 
thei-eby  made  to  offer  less  resistance  to  cold,  and  in  whom,  besides,  the 
solidity  of  the  skeleton  is  diminished,  as  much  Ijy  the  feebleness  of  the 
muscles  as  by  the  alteration  of  nutrition  which  the  bone-tissue  has  under- 
gone during  the  febrile  period. 

During  convalescence,  a  fall,  or  a  violent  movement,  may  produce  juxta- 
epiphyseal  strains  which  cause  those  forms  of  chronic  osteitis  that  develop 
slowly  and  are  afterwards  taken  for  scrofula.  The  same  causes  (traumatism, 
susceptibility  to  cold),in  convalescents,  lead  to  the  development  of  tuberculosis, 
to  which  they  may  be  predisposed  by  their  hereditary  antecedents.     Under 
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the  same  conditions,  also,  tuberculosis  may  develop  rapidly,  assume  the 
character  of  an  acute  infection,  and  give  rise  to  a  multiple  osteitis  which 
progresses  rapidly  and  secretly  invades  different  parts  of  the  skeleton,  differ- 
ing from  pseudo-rheumatic  infectious  osteitis  by  the  absence  of  acute  pain, 
in  spite  Of  suppuration  of  the  juxta-epiphyseal  regions.  In  some  cases  I 
have  recognized  this  form  of  acute  tuberculous  infection  of  the  bones; 
in  the  future  it  will  be  advisable,  in  the  diagnosis  of  cases  of  this  sort,  to 
search  not  only  for  the  micrococci  which  are  said  to  be  characteristic  of 
infectious  osteitis,  but  also  for  the  bacillus  of  tuberculosis.  Whatever  may 
be  the  results  given  by  such  an  examination,  which  I  have  not  been  able  to 
make  as  yet,  because  I  have  not  lately  had  an  opportunity  to  observe  favor- 
able cases,  the  acute  and  infectious  form  of  osseous  tuberculosis  should  be 
recognized. 

If  delayed  post-febrile  osteitis  appears  commonly  in  the  subacute  or  chronic 
form,  that  which  is  contemporaneous  with  eruptive  fevers  may  also  have 
this  character.  During  an  epidemic  which  prevailed  in  Lyons,  in  1874, 1 
had  several  times  occasion  to  open  collections  of  pus  which  had  formed  in 
the  course  of  typhoid  fever,  and  which  had  not  given  rise  to  any  acute  pain. 
In  these  cases  there  was  superficial  periostitis,  and,  after  the  abscess  was 
opened,  cicatrization  occurred  without  necrosis  following. 

In  my  investigation  of  juxta-epiphyseal  strain'  I  noticed  the  slight  adhesion 
of  the  diaphyses  to  the  corresponding  connecting  cartilages  in  children  who 
had  died  of  eruptive  fevers,  and  especially  of  hemorrhagic  variola.  Separation 
of  the  diaphysis  took  place  upon  the  least  eflEbrt,  and  the  periosteum  was  less 
adherent  to  the  bone  than  in  the  normal  state.  This  condition  probably 
exists  more  or  less  in  all  diseases  of  this  category,  and  may  continue  for  a 
certain  time  ;  this  is  one  cause  of  the  facility  with  which  juxta-epiphyseal 
strains  take  place  during  convalescence  from  these  diseases,  and  it  furnishes 
an  explanation  of  the  chronic  osteitis  which  may  develop  afterwards. 

We  know  also  that  in  a  great  number  of  severe  diseases  in  children  a  con- 
siderable increase  in  the  height  of  the  patient  is  observed.  Repose  in  the 
horizontal  position  and  diminution  of  pressure  cannot  explain  this  lengthen- 
ing of  the  bones.  Auboj'er,^  who  measured  many  children  suffering  with 
acute  diseases,  found  an  appreciable  increase  in  height  in  only  eleven  out  of 
sixty-two  patients.  In  this  connection  we  must  take  account  of  the  congested 
state  of  the  medulla,  which  has  been  observed  by  various  observers  (Busch, 
Ifeumann,  Ponfick),  and  which  may  at  any  moment  favor  the  proliferation 
of  the  connecting  cartilages.  Whatever  may  be  the  significance  of  this  con- 
gested state  in  regard  to  growth,  it  is  one  of  the  causes  which  explain  the 
frequency  of  juxta-epiphyseal  post-febrile  osteitis. 

From  the  details  which  have  been  given,  it  is  seen  that,  independent  of  the 
resistance  of  the  individual,  which  cannot  be  appreciated  beforehand,  there 
are  different  elements  which  maj'^  intervene  to  explain  post-febrile  osteitis,, 
and  that  if  infectious  agents  may  produce  it,  general  alteration  of  the  nutri- 
tion and  the  common  causes  of  osteitis  play  also  an  important  part  in  ita 
etiology. 

Ehbumatic  and  Neuralgic  Inflammations  of  Bone. — Until  recently  there 
has  been  little  disposition  to  recognize  a  rheumatic  form  of  osteitis,  at  least  as 
a  distinct  affection  and  determinate  morbid  process.  The  articular  lesions  have 
masked  those  of  the  bone  and  have  caused  them  to  be  overlooked.  Adains, 
Cadiat,  Ferreol,  G-osselin,  and  others,  have  corrected  this  misunderstanding, 

'  De  I'entorse  juxta-^piphysaire  (Revue  Mensuelle  de  M^decine  et  de  Chirurgie,  1881), 
2  Thfese  de  Lyou,  1881. 
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and  have  called  attention  to  rheumatic  osteitis.  G-osselin^  has  shown  that  the 
long  bones  may  be  the  seat  of  osteitis  of  this  nature  without  implication  of 
the  terminal  joints.  Cases  of  this  sort  are  those  which  are  most  convincing, 
and  which  ought  to  settle  the  question.  I  have  for  a  long  time  seen  incon- 
testable examples  of  rheumatic  osteitis  and  osteo-myelitis,  and  I  share  entirely 
the  views  of  Grosselin  on  the  nature  of  this  affection. 

Rheumatism  of  the  bones  is  acute  or  chronic.  The  chronic  form  is  the 
commonest,  the  acute  form  is  the  most  serious.  For  a  long  time  surgeons 
whose  attention  has  been  directed  to  this  matter  have  been  struck  with  the 
influence  of  cold  upon  inflammations  of  the  bones.  It  has  been  noticed  that 
syphilitic  osteitis  develops  itself  pi-eferabh'  in  the  superficial  bones  which  are 
exposed  to  cold  and  external  influences.  But  the  analogy  between  rheu- 
matic fever  and  the  fever  which  accompanies  acute  osteitis  has  been  equally 
noticed.  Hence  the  name  pseudo-rheM'rnatic,  given  by  Roser  to  the  osteitis 
which  constitutes  so  much  of  what  is  now  known  under  the  name  of  infec- 
tious osteitis.  I  have  already  spoken  of  this  form  of  osteitis,  and  need  not 
here  return  to  it. 

The  existence  of  rheumatic  osteitis  is  not  to  be  denied  when  it  occurs  in 
certain  circumstances  which  suffice  to  determine  its  nature ;  when  it  breaks 
out,  for  example,  in  a  patient  who  has  already  had  one  or  two  attacks  of 
acute  or  subacute  articular  rheumatism,  and  when  it  manifests  itself  under 
the  influence  of  cold,  without  any  traumatism,  and  especially  when  it  is 
accompanied  by,  or  follows,  inflammation  of  the  fibrous  parts  of  the  joints. 
It  is  most  apt  to  attack  the  periosteum,  and  then  it  constitutes  a  superficial 
inflammation  of  the  bone,  which  may  pass  ofl"  without  leaving  any  permanent 
trace,  but  which  sometimes  gives  rise  to  sub-periosteal  ossifications  or  to 
permanent  osteophytic  excrescences. 

Rheumatism  may  also  attack  the  medulla  and  give  rise  to  forms  of  osteitis 
which  are  painful,  stubborn,  and  sometimes  very  hard  to  cure ;  but  which 
may  rapidly  disappear  after  a  certain  time.  The  following  is  one  of  the 
most  remarkable  examples  of  rheumatic  osteo-myelitis  which  I  have  ever 
had  an  opportunity  to  observe,  and  which  have  fixed  my  conviction  upon 
this  point: — 

A  lady,  51  years  old,  who  had  had  in  her  youth  slight  attacks  of  acute  or  subacute 
rheumatism,  was  caught  in  the  rain  on  the  7th  of  December,  1863,  and  walked  for  the 
distance  of  a  kilometre^  in  the  mud  and  water.  She  reached  her  home  with  her  feet 
soaked.  The  next  day  she  had  swelling  and  acute  pain  in  the  anterior  tarsal  and  tarso- 
metatarsal joints.  For  two  nights  she  had  a  little  fever.  Eight  days  afterwards  the 
foot  had  resumed  its  normal  condition,  but  she  had  lancinating  pains  along  the  tibia, 
and  especially  in  the  interior  of  the  bone.  I  saw  the  patient  at  this  time.  There  was 
no  perceptible  swelling ;  there  could  only  be  felt,  especially  in  the  evening,  a  little  heat 
along  the  bone.  I  prescribed  blisters,  leeches,  and  Dover's  powder.  The  pains  were 
slightly  lessened  during  several  days,  but  then  they  came  back  with  greater  severity, 
and,  for  eight  months,  in  spite  of  the  most  active  revulsives,  they  were  the  despair  of  the 
patient,  who  lost  all  sleep.  At  the  end  of  this  time  the  tibia  had  not  undergone  any 
notable  increase  in  size  ;  it  had  merely  a  slight  arching,  and  on  some  days  warmth, 
appreciable  to  the  hand,  along  the  inner  face  of  the  bone.  At  one  period  the  pains 
assumed  such  a  character  that  I  spoke  to  the  patient  about  the  necessity  of  trephining 
the  bone.  She  at  this  time  went  to  consult  Nelaton  and  Laugier,  who  diagnosticated  an 
osteo-myelitis,  and  also  spoke  of  trephining.  The  patient  refused  any  operation  and 
continued  to  suffer.  She  was  better  and  worse  for  several  months,  then,  in  the  month 
of  June  following,  eighteen  months  after  the  beginning  of  the  attack,  she  went  to  take 
the  waters  of  Saint-Sauveur  in  the  Pyrenees,  and  came  back  completely  cured.     All 

1  Clinique  Chirurgioale  de  la  Charity,  3e  Edition.     Paris,  1878. 
'  [Nearly  five-eighths  of  a  mile.] 
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the  pain  in  the  tibia  had  disappeared  after  a  few  days  of  treatment,  and  the  patient 
could  walk  as  before.  Suddenly,  three  months  afterwards,  in  consequence  of  being 
chilled,  the  patient  was  attacked  with  an  endocarditis  which  caused  such  grave  valvu- 
lar lesions  that  she  died  the  following  winter. 

In  this  case,  which  appeared  to  me  to  be  typical  of  rheumatic  osteo- 
myelitis, or  rather  medullitis,  it  is  impossible  to  mistake  the  nature  of  the 
affection.  In  young  subjects  it  might  be  possible  to  confound  rheumatic 
osteitis  with  the  osteitis  of  the  period  of  growth.  But,  as  I  have  already 
remarked,  osteitis  of  the  period  of  growth  does  not  form  a  peculiar  variety 
from  the  etiological  point  of  view.  A  number  of  causes  may  bring  it  about, 
or  at  least  provoke  it,  and  in  this  respect  chilling  ought  to  be  placed  in  the 
first  rank.  '  It  is  in  these  conditions  that  I  have  several  times  observed  albu- 
minous periostitis. 

When,  as  is  usually  the  case,  rheumatism  attacks  the  periosteum  and  fixes 
itself  upon  this  raembi'ane,  it  provokes,  especially  if  the  patient  is  young,  a 
more  or  less  pronounced  swelling.  It  also  provokes  this  hyperostosis  second- 
arily when  the  medullary  tissue  is  first  attacked.  I  have  seen  a  young  man 
of  16  years,  whose  femur  had  reached  a  size  apparently  double  that  which  was 
normal,  in  consequence  of  an  osteo-myelitis  which  had  lasted  more  than  a 
year,  and  which  only  yielded  to  repeated  sweatings. 

In  cases  of  acute  or  subacute  rheumatic  arthritis,  a  periosteal  swelling  may 
be  found  which  extends  more  or  less  toward  the  middle  of  the  bone,  and  which 
may  give  rise  to  a  persistent  increase  in  size  or  to  peri-articular  osteophytes. 

As  all  forms  of  acute  osteitis  are  painful  and  present  characteristic  noc- 
turnal pains,  that  is  to  say,  pains  which  recur  at  an  almost  fixed  hour,  it  may 
be  asked  if  it  be  worth  while  to  make  a  separate  category  for  neuralgic 
osteitis.  All  these  divisions  are  doubtless  a  little  artificial.  But  I  shall 
give  with  Gosselin  the  name  neuralgic  osteitis  to  osteitis  in  which  rebellious 
pains  constitute  the  predominating  characteristic  of  the  afl:ection,  and  are  not 
accompanied  by  fever  and  infectious  phenomena.  Gosselin  has  seen  it  twice 
in  the  femur  and  eight  times  in  the  tibia,  but  has  not  observed  it  in  other 
hones.  I  have  seen  it,  independent  of  the  tibia  and  femur,  which  are  its 
most  frequent  seats,  in  the  humerus,  the  fibula,  the  radius,  the  first  phalanx 
of  the  thumb,  etc.^  Gosselin,  having  successfully  trephined  a  number  of 
bones  which  were  the  seat  of  persistent  pains,  and  having  found  no  pus,  never- 
theless cured  his  patients.  He  therefore  advises  trephining  in  these  cases, 
which  he  cajls  false  abscesses  of  bone.  This  relief  of  patients  by  trephining 
which  has  not  disclosed  any  purulent  collection,  has  been  observed  by  a  num- 
ber of  surgeons  (E'elaton,  Barrier),  and  I  myself,  in  1862,  in  the  first  case  of 
the  kind  which  I  had  ever  seen,  caused  the  pain  to  disappear,  although  I 
found  in  the  centre  of  the  bone  only  a  little  semi-transparent,  grayish  marrow, 
like  a  hardened  jelly.  The  pains  disappeared  for  several  years,  but  the  pro- 
cess of  osteitis  was  not  extinguished  ;  the  bone  continued  to  become  hyperos- 
tosed,  and  twelve  years  afterwards  the  patient  was  attacked  with  suppurative 
panosteitis,  which  caused  his  death  from  pyaemia. 

I  have  several  times  observed  the  continuation  of  this  process  of  hyper- 
trophy in  bones  which  I  had  trephined  for  rebellious  pains,  and  in  which  I  had 
not  found  pus.  .  A  young  man  whose  humerus  I  trephined  twice  in  1869,  had 
a  considerable  hypertrophy  of  the  lower  half  of  that  bone  in  spite  of  the  dis- 
appearance of  the  pains  after  the  operation. 

What  is  the  cause  of  the  pains  in  neuralgic  osteitis?  The  relief  afforded 
by  trephining  indicates  that  the  cause  is  compression  of  the  hypersemic  me- 

•  Simon  Ferret,  De  la  trepanation  dans  les  abo6s  des  os  et  dans  I'ost^ite  n^vralgique.  Thfese 
de  Paris,  1876. 
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dulla.  By  freeing  the  medullary  tissue  from  its  hard  and  inextensible  envelope, 
and  by  permitting  it,  by  trephining,  to  dilate  when  it  becomes  the  seat  of 
physiological  hyperemia  (in  walking,  in  standing,  or  because  of  an  elevated 
temperature),  we  can  prevent  or  put  an  end  to  those  pains  which  nothing 
hitherto  has  been  able  to  assuage,  or  at  least  to  make  disappear.  There  are 
probably  two  mechanisms  which  may  be  invoked  to  explain  these  pains:  com- 
pression of  healthy  nerve-fibres  by  the  hypersemic  medulla,  and  compression 
of  nerve-fibres  which  are  themselves  already  affected  with  neuritis.  But  these 
histological  examinations  are  so  difficult  and  delicate,  that  I  can  cite  only 
clinical  arguments.  In  all  cases  one  fact  is  certain,  that  is,  that  these  paing 
cease  all  the  better  and  sooner,  the  more  completely  the  medulla  is  liberated, 
and  the  larger  and  more  numerous  are  the  openings  in  the  bony  wall. 

In  searching  for  the  deep  collections  of  chronic  osteo-myelitis  which  keep 
up  those  intolerable  pains  that  slowly  exhaust  the  patient,  it  is  sometimes 
necessary  to  traverse  with  the  trephine  layers  of  condensing  osteitis  two  or 
three  centimetres  thick.  The  piece  removed  by  the  trephine  is  then  white, 
and  dense  as  ivory.  It  must  not  be  supposed,  however,  that  neuralgic  oste- 
itis is  characterized  by  condensation  of  the  bone-tissue.  This  condensation 
is  usual  around  old  centres  of  necrosis ;  it  is  also  seen  in  the  slow  forms  of 
spontaneous  or  traumatic  osteitis  ;  but  it  is  often  absent.  Sometimes,  even, 
intense  and  rebellious  pains  are  observed  in  rarefied,  oily,  fatty  bones,  into 
which  the  trephine  passes  easily,  and  in  which  neither  pus  nor  sequestrum 
is  found.  In  a  number  of  such  cases  which  I  have  seen,  the  trephine  has 
been  the  only  means  of  dispelling  the  pain.  Several  times,  in  rarefying 
osteitis,  it  has  been  only  after  tunnelling  the  bone  (perforating  it  from  side 
to  side)  that  the  pain  has  completely  disappeared. 

I  have,  however,  observed  some  cases  of  painful  osteitis,  with  nocturnal 
and  stubborn  pains,  notwithstanding  the  presence  of  a  small  fistulous  track 
which  allowed  the  pus  to  escape.  But  in  cases  of  this  kind  I  have  been  able 
to  put  an  end  to  the  pains,  by  substituting  for  these  small  openings  a  large 
one  which  prevented  any  retention.  Once  only  have  I  observed  a  rebellious 
neuralgia  in  an  open  abscess.  There  was  a  cavity  in  the  juxta-epiphyseal  ex- 
tremity of  the  radius,  into  which  the  probe  passed  freely  by  two  openings. 
But  simply  touching  the  granulating  membrane  with  the  probe  provoked 
acute  pain.  This  membrane  was  the  seat  of  a  true  hypersesthesia.  I  removed 
it  by  enlarging  the  cavity,  and  submitted  it  for  histological  examination  to 
my  colleague.  Prof.  Renaut,  who  found  in  it  an  extraordinary  new  formation 
of  the  fibres  of  Remak.  Except  in  this  one  case,  I  have  been  unable  to  assign 
any  cause  for  the  pain  except  strangulation ;  in  open  infiammation  of  the 
medulla  similar  symptoms  are  not  observed. 

Abscesses  of  Bone. — It  is  this  strangulation  which  makes  acute  or  chronic 
abscess  of  the  bones  so  painful.  These  abscesses,  which  have  been  studied 
especially  since  the  time  of  Brodie,  are  seen  principally  in  the  juxta-epiphyseal 
regions  of  the  long  bones,  and  not  in  the  epiphyses,  as  might  be  believed 
from  the  expression  e-pifhyseal  abscesses  which  was  applied  to  them  by 
E.  Cruveilhier.  These  abscesses  are  often  a  moreor  less  remote  consequence 
of  osteitis  which  has  suppurated  at  a  previous  period.  They  are  explicable 
by  the  multiformity  of  the  osteo-myelitis,  and  by  the  inequality  of  inflamma- 
tion in  different  parts  of  the  bone.  They  are  often  the  result  of  a  bi-polar 
osteitis,  one  juxta-epiphyseal  extremity  having  suppurated  and  allowed  the 
elimination  of  some  sequestra,  while  the  other  extremity  suffered  a  less  degree 
of  inflammation,  which  did  not  proceed  immediately  to  necrosis,  but  which 
left  behind  a  source  of  irritation  which  the  usual  causes  of  osteitis  rendered 
active  at  a  later  period.     Eurthermore,  these  abscesses  of  bone,  consecutive 
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to  osteitis,  may  be  found  along  the  whole  length  of  the  diaphysis,  the  central 
marrow  having  been  replaced  after  the  first  inflammation  by  a  spongy  tissue 
of  irregular  structure  and  unequal  density. 

These  secondary  eflfects  of  osteitis  may  be  observed  a  long  time  afterwards. 
In  1883  I  trephined  an  old  man  of  seventy-five  years,  who  had  had  an  osteo- 
myelitis of  the  lower  half  of  the  tibia  at  the  age  of  thirteen  years,  in  1821, 
that  is  to  say,  sixty -two  years  before.  I  made  two  openings  with  a  trephine, 
and  removed  the  bridge  of  bone  between  them  with  a  gouge;  and  I  found  .in 
the  centre  of  the  bone  a  collection  of  pus,  in  which  was  a  small,  longitudinal 
sequestrum,  twenty-six  millimetres  in  length,  of  compact  tissue,  which  had 
required  more  than  half  a  century  to  become  separated  and  to  provoke  an 
appreciable  inflammation  around  itself. 

It  is  easy  enough  to  diagnosticate  abscess  of  bone  when  it  is  a  remote 
consequence  of  osteitis.  The  persistence  of  pain,  or,  at  least,  its  return  at 
the  same  point,  a  projection  in  the  bone  at  this  level,  persistent  heat,  and 
finally  a  little  infiltration  and  redness  of  the  skin,  indicate  the  formation  of 
pus  and  its  progress  toward  the  exterior.  Some  of  these  abscesses  take  a 
very  long  time  to  appear  externally,  on  account  of  the  thickness  of  the  com- 
pact layer  which  separates  them  from  the  periosteum.  When,  however, 
there  is  pus  inside  the  bone,  this  compact  layer  becomes  medullized  by  de- 
grees, is  vascularized,  and  finally  opens  by  a  spontaneous  trephining.  But 
this  spontaneous  trephining  requires  months  and  perhaps  years  to  be  completed, 
if  the  surgeon  does  not  intervene.  The  inflammation  may  cease  and  the  pus 
be  absorbed.  This  termination  is  possible  in  young  subjects ;  and  then  a 
circumscribed  cyst  is  formed.  But  if  a  new  attack  of  osteitis  occurs,  the 
pains  reappear,  and  persist  until  the  opening  of  the  collection,  although  they 
may  stop  again  if  no  sequestrum  nor  pus  has  been  already  formed. 

The  tolerance  of  bone-tissue  for  the  products  of  inflammation,  and  even  of 
necrosis,  is  often  indefinite  in  young  subjects.  There  are  found  in  bones 
formerly  diseased,  cystic  cavities  or  limited  spaces,  more  or  less  circum- 
scribed, which  are  the  relics  of  old  osteitis.  An  aseptic  sequestrum  may  per- 
sist indefinitely  or  disappear  by  erosion  in  the  midst  of  medullary  granula- 
tions. What  proves  this  tolerance  of  bone-tissue  for  certain  inflammatory 
products,  is  the  slowness  of  evolution  of  some  tuberculous  and  syphilitic  col- 
lections, which,  developed  often  without  pain,  persist  indefinitely,  and  are 
only  found  accidentally  at  an  autopsy. 

These  tuberculous  collections  are  liable  to  inflame  suddenly,  and  then  to 
give  rise  to  symptoms  of  acute  osteitis  ;  but  they  do  not  generally  have  the 
acuteness  of  the  osteo-myelitis  of  which  I  have  spoken  above. 

An  important  point  to  note  in  the  evolution  of  these  bone-abscesses  is  that 
often  the  pains,  which  up  to  a  certain  time  have  been  very  acute,  suddenly 
cease.  This  is  when  the  pus,  by  spontaneous  trephining  from  within  outwards, 
has  reached  the  periosteum  or  is  separated  from  it  by  only  a  thin,  flexible, 
and  depressible  layer.  As  soon  as  the  sub-periosteal  abscess  appears,  the  in- 
terosseous pain  ceases ;  and  still  more  if  the  pus,  traversing  an  erosion  or  a 
vascular  opening  in  the  periosteum,  can  spread  itself  freely  in  the  parosteal 
layers. 

Bone-Inplammations  prom  the  Introduction  of  Poisonous  Inorganic  Sub- 
stances ;  Phosphorus-Osteitis. — Osteitis  produced  by  phosphorus  was  a 
very  common  afiection  thirty  or  forty  years  ago.  Nowadays  it  is  hardly 
ever  seen,  at  least  in  France,  and  in  all  the  countries  in  which  the  manufac- 
turers of  matches  have  adopted  the  use  of  amorphous  phosphorus.  At  Lyons 
I  saw  some  cases  in  the  beginning  of  my  practice,  but  for  ten  years  I  have  not 
seen  any.     This  affection  was,  a  few  years  ago,  the  subject  of  numerous  works 


DIFFERENT    CLINICAL    FORMS   OF   SPONTANEOUS   OSTEITIS.  873 

among  which  I  will  mention  those  of  Lorinser,  Bibra,  Trelat,  and  Haltenhoff. 
At  first  there  was  some  hesitancy  in  recognizing  the  special  action  of  phos- 
phorus, and  the  phenomena  were  attributed  to  the  impurity  of  the  sub- 
stance (Dupasquier) ;  but  the  frequency  of  cases  in  match-factories  con- 
vinced the  different  observers  of  the  reality  of  the  special  action  of  the  phos- 
phorus itself.  It  was  found  that  the  majority  of  the  affected  subjects  had 
already  caries  of  the  teeth  and  concomitant  altei'ations  of  the  alveoli ;  and  it 
was  generally  believed  that  the  vapors  of  phosphorus  acted  on  the  bone  only 
through  the  solutions  of  continuity  produced  by  dental  caries  and  the  sup- 
purations to  which  it  gave  rise.  But  Trelat'  cited  four  cases  in  which  the 
teeth  were  perfectly  healthy  when  the  symptoms  began,  and  Haltenhoff" 
reported  afterwards'^  a  similar  case.  Bibra  and  Geist  had  previously  en- 
deavored to  produce  this  form  of  necrosis  experimentally  in  animals,  and  had 
found,  in  rabbits  which  were  made  to  live  in  an  atmosphere  filled  with  the 
vapor  of  phosphorus,  that  necrosis  of  the  jaw-bones  occurred  only  in  those 
whose  teeth  had  been  broken  or  whose  maxillary  bones  had  been  denuded. 

The  action  of  phosphorus  shows  itself  first  in  one  or  the  other  of  the 
maxillary  bones ;  in  a  single  case  Lorinser  saw  it  begin  in  the  malar  bone. 
It  is  seen  oftener  in  the  lower  than  in  the  upper  jaw.  According  to  Trelat, 
in  167  cases  the  upper  jaw  was  affected  74  times,  and  the  lower  jaw  93 
times. 

The  affection  begins  with  pain  in  the  teeth  and  a  painful  swelling  of  the 
jaw.  Sometimes,  according  to  the  observations  of  Lailler,  the  bone  is  swollen 
before  the  pains  in  the  teeth  attract  attention.  Then  the  gums  are  red  and 
swollen,  and  the  patient  notices  bloody  spitting,  etc.  Soon  the  swelling  of 
the  jaw  increases,  and  abscesses  open  upon  the  gums.  The  patient  is  then 
temporarily  relieved ;  but  as  the  osteitis  is  eminently  progressive,  if  the 
patient  continues  exposed  to  the  vapors  of  phosphorus,  the  manifestations 
only  grow  worse.  The  teeth  loosen  and  fall  out ;  the  breath  is  fetid ;  pus  is 
spit  in  greater  or  less  abundance  ;  the  swelling  of  the  face  increases  ;  and  the 
patient  presents  symptoms  varying  with  the  progress  of  the  inflammation  to 
one  or  another  region ;  the  inflammation,  starting  from  the  maxillary,  is  pro- 
pagated to  a  neighboring  bone  (palatine,  malar,  vomer)  and  sometimes  further 
— temporal  bone  (Trelat),  occipital  (Haltenhoff').  This  affection  is  serious 
because  of  its  spreading  course  when  the  patient  cannot  immediately  escape 
from  the  cause  which  has  produced  it.  ISTevertheless  benign  forms  have  often 
been  observed  (Lailler),  certain  patients,  without  quitting  their  work,  getting 
rid  of  their  sequestra  as  fast  as  they  separated.  When  the  osteitis  has  attacked 
a  great  extent  of  one  of  the  maxillse,  or  several  bones  at  once,  it  may  become 
of  great  gravity  because  of  the  ceaseless  absorption  of  toxic  material  which  it 
causes.  The  patient  poisons  himself  more  and  more  by  swallowing  pus  which 
IS  constantly  decomposed  by  contact  with  the  air  and  by  mixture  with  food. 
To  this  poisoning  he  succumbs  in  the  absence  of  opportune  intervention. 

An  important  question  in  the  study  of  phosphorus-osteitis,  is  that  of  the 
anatomical  lesions  which  it  produces.  It  has  been  asked  if  this  osteitis  is 
characterized  by  special  lesions,  and  if  a  special  anatomical  form  corresponds 
to  the  specific  cause  which  produces  it.  From  what  I  was  able  to  observe  at 
the  time  when  I  saw  cases  of  phosphorus-osteitis,  I  believe  that  it  has  no  special 
anatomical  form,  and  I  do  not  believe  that,  if  confronted  with  a  maxilla 
which  had  been  removed  by  I'esectiou,  or  by  a  sequestrum  of  the  same  bone, 
it  would  be  possible  to  affirm  whether  the  lesion  had  been  produced  by  phos- 

'  Necrose  phosphoree  (Thfese  d'agr^gation).     Paris,  1857. 
*  La  p^riostite  et  la  necrose  pliospliorique  (Thfese).     Zurich. 
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phorus  or  not.  The  changes  in  the  bone-tissue,  properly  so  called,  and  in  the 
periosteal  envelope,  are  in  proportion  to  the  progress  and  degree  of  the  in- 
flammation. I  have,  in  recent  years,  studied  from  this  point  of  view  all  the 
cases  of  necrosis  of  the  maxilla  which  I  have  seen,  and,  in  the  absence  of  any 
possible  influence  of  phosphorus,  I  have  seen  the  different  anatomical  forms 
attributed  to  phosphorus-osteitis,  such  as  periosteal  osteophytes,  disseminated 
necrosis,  etc. 

Besides  the  removal  of  the  cause  which  has  produced  and  which  maintains 
it,  phosphorus  osteitis  requires  no  special  treatment.  The  first  thing  to  do  is 
to  remove  the  carious  teeth,  to  cleanse  the  mouth  with  frequent  washes,  and 
to  remove  the  patient  from  all  emanations  of  phosphorus.  When  once  the 
bone-lesion  is  freed  from  these  irritating  causes,  it  should  be  treated  like  other 
inflammations  of  bone,  and  the  surgeon  should  be  guided,  especially  in  press- 
ing cases,  by  the  necessity  for  freeing  the  patient  as  soon  as  possible  from  the 
sources  of  infection  which  are  introduced  by  suppuration  of  the  maxilla. 
The  antiseptic  indication  is  the  first  to  be  fulfilled,  and  it  is  important  to  have 
it  in  view,  not  only  in  necrosis  of  the  maxilla,  but  also  in  the  osteitis  which 
causes  this  necrosis.  Therefore,  I  do  not  share  at  all  the  view  of  those  who 
always  recommend  expectancy  in  phosphorus-osteitis.  As  soon  as  the  patient 
suffers  from  absorption  of  pus,  the  surgeon  should  intervene,  lay  bare  the  parts 
which  supply  the  pus,  and  extract  them,  whether  they  are  necrosed  or  not. 
IJ'ecrosis  is  so  slow  to  be  limited  in  phosphorus-osteitis,  that  irremediable 
alterations  of  nutrition  would  be  produced  if  mobility  of  the  sequestrum  were 
waited  for.  At  the  outset  it  is  proper  to  act  as  in  osteitis  which  comes  on 
from  various  causes  (cold,  traumatism,  eruptive  fever,  state  of  dyscrasia). 
These  forms  of  osteitis  may  be  arrested  by  early  incisions  or  by  trephining 
the  bone.  The  surgeon  is  guided  by  the  general  principles  of  treatment  of 
osteitis  which  I  shall  presently  set  forth,  and  which  depend  upon  laying  open 
the  periosteum  or  medulla  with  the  object  of  preventing  necrosis. 

When  once  necrosis  has  taken  place,  whether  the  sequestrum  be  movable 
or  not,  he  should  intervene  by  a  systematic  operation  which  may  permit 
.  immediate  dr^nng-up  of  the  septic  suppuration,  the  antiseptic  indication 
being  the  most  important.  The  chances  for  regeneration  of  the  bone  are  a 
matter  of  less  concern  in  such  cases,  since  the  advances  of  prothetic  dentistry 
permit  immediate  reparation  of  the  bony  deficit.  I  would  add,  in  regard  to 
regeneration  of  bone  in  cases  of  phosphorus-osteitis,  that  it  does  not  appear 
to  me  that  there  is  anything  peculiar  in  this  affection.  Cases  have  been 
cited  in  which,  in  spite  of  the  persistence  of  the  sequestrum,  the  periosteum 
has  remained  flexible  and  fibrous ;  and  authors  have  cited  others  in  which 
a  regeneration,  suflnicient  for  form  and  function,  has  been  seen  after  sponta- 
neous elimination  of  the  necrosed  piece.  Things  go  on  as  in  all  cases  of 
suppurative  periostitis  or  osteo-myelitis.  According  as  the  subperiosteal 
inflammation  has  been  more  or  less  destructive  of  the  osteogenic  layer,  accord- 
ing as  it  has  led  to  more  or  less  rapid  separation  of  the  periosteum,  the 
absence  of  regeneration  will  be  noted,  or  the  presence  of  a  new  formation  on 
the  deep  face  of  the  periosteum,  uniting  with  it  and  forming  the  sequestral 
cavity  of  the  old  bone,  which  is  destined  to  necrose  and  to  be  ultimately 
separated. 

For  my  own  part  I  have  had  occasion  to  observe  a  certain  number  of  old  cases 
of  true  phosphorus-necrosis,  and  I  have  seen  the  greatest  differences  in  regard 
to  bony  regeneration. 

In  addition  to  phosphorus,  other  substances — arsenic,  mercury,  mother  of 
pearl — have  been  accused  of  giving  rise  to  specific  infiammations  of  bone. 
But  the  action  of  these  substances  is  still  a  matter  of  dispute,  and  what  there 
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is  of  positive  in  the  published  observationa  does  not  yet  suffice  to  require  the 
recognition  of  distinct  varieties  of  osteitis.' 

Bone-Inflammation  due  to  the  Presence  of  Parasitic  Elements  in  the 
Periosteum  and  in  the  Osseous  Tissue  ;  Actinomycosis. — In  1877,  a  G-erman 
veterinarian,  Bollinger,  declared  the  parasitic  nature  of  certain  tumors  of  the 
jaw  in  cattle,  which  until  then  had  been  assigned  to  osteo-sarcoma,  or  to 
chronic  osteitis.  He  discovered  in  these  tumors  a  peculiar  fungus,  with  a 
characteristic  shape,  which  Harz  designated  by  the  name  "Actinomyces  bovis." 
This  fungus  is  made  up  of  branch- 
ing filaments,  club-shaped,  resting  Fig-  1431. 
on  a  pedicle  of  varying  height,  and 
presenting  as  a  whole  the  appear- 
ance of  an  irregular  umbel.  Some 
time  before  Bollinger,  two  Italian 
observers,  Perroncito  and  Rivolta, 
had  discovered  parasites  in  the 
osteo-sarcoma  of  cattle  (from  1868 
to  1873).  Their  observations  re- 
mained incomplete,  and  failed  to 
establish  in  a  precise  manner  the 
relation  between  the  parasite  "and 
the  tumors  in  which  they  were 
found,  but  it  was  their  observa- 
tions which  first  indicated  the  pre- 
sence of  parasites  in  the  sarcoma 
of  cattle.  In  man,  actinomycosis 
was  first  noted  by  Israel,  of  Berlin, 
and  afterwards  by  Ponfick,  of 
Breslau,  and  other  observers  (Fig. 
1431).  As  early  as  1845,  however, 
Langenbeck  had  seen  at  Kiel,  in 
a  man  who  died  of  cachexia  in 
consequence  of  vertebral  caries, 
peculiar  characteristics  of  the  pus, 
which  he  could  not  at  that  time 
interpret  as  pertaining  to  a  special 
disease,  but  which  now  appear  to 
him  to  have  belonged  to  actino- 
mycosis. 

This  affection  has  not  yet  been 
observed  in  France.  For  myself, 
I  have  never  seen  it,  and  all  that  I 
shall  say  about  it  is  only  a  resume 
of  works  published  abroad  upon 
the  subject. 

Since  the  case  of  Israel,  there 
have  been  published  twenty-seven 
cases  observed  in  man.^  But  in  th«  majority  of  these,  the  initial  lesion 
was  in  the  lungs  and  soft  parts.  These  cases  are  of  only  secondary  interest 
from  our  point  of  view  ;  some  facts  have  been  observed,  however,  which  ought 
to  be  mentioned  in  connection  with  osteitis,  because  the  presence  of  actinomy- 


Fungus  of  actinomycosis.  On  the  left  is  seen  tlie  para- 
site in  a  state  of  complete  development ;  on  the  right  one  of 
the  terminal  gonidia  with  a  varicose  appearance ;  on  the 
left,  and  helow,  filaments  arranged  in  an  umbel ;  on  the 
right,  and  above,  an  isolated  filament  with  a,  dentated 
appearance.     (After  Ponficlt.) 


'  See  Art.  Syphilis,  Vol.  II.,  supra. 

2  Brioon,  De  I'actinomycose  (Progrfes  M(Sdical,  1881). 
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cosis  characterizes  the  bone-lesion,  establishes  its  individuality,  and  determines 
its  nosological  position.  In  a  number  of  cases  the  lesion  has  begun  as  a  sim- 
ple dental  caries,  but  has  been  followed  by  abscesses  or  tumors  of  the  jaw- 
bone which  have  necessitated  scraping  or  resection  (Partsch).  What  charac- 
terizes the  disease  microscopically  is  the  presence  of  small  yellowish  nodules 
on  the  unuleerated  tumors.  These  nodules  j-esemble  miliary  tubercles.  If 
they  are  opened,  pus  escapes  which  contains  yellowish  granules,  resembling 
agglomerations  of  the  powder  of  lycopodium.  These  granules  are  sometimes 
soft,  like  tallow;  sometimes  resistant  in  consequence  of  calcareous  infiltration. 
They  are  nothing  but  colonies  of  the  actinomycetes. 

The  gravity  of  this  aflection  depends  upon  the  propagation  of  the  parasite 
by  the  channels  of  the  circulation.  It  invades  the  lung  and  then  spreads  in 
different  regions,  and  especially  in  the  ribs  and  spinal  column.  The  com- 
monest lesion  is  vertebral  osteitis.  Suppuration  of  the  bones  of  the  limbs 
has  not  been  observed. 

The  course  of  this  affection  is  essentially  chronic,  although  it  may  give 
rise  to  some  acute  phenomena.  The  treatment  should  consist  in  the  extinc- 
tion or  removal  of  the  nests  of  the  parasite.  At  the  beginning,  when  the 
parasite  is  still  in  the  jaw  and  has  not  infected  the  economy,  there  is  a  chance 
to  arrest  its  progress.     In  one  case  Partsch  practised  resection  of  the  maxilla. 

Thus  far  the  cases  have  been  too  few  to  make  it  possible  to  determine 
the  characteristics  which  may  enable  one  to  diagnosticate  at  the  beginning 
the  osteitis  of  actinomycosis ;  but  hereafter,  in  the  presence  of  chronic 
suppuration  of  the  maxilla,  of  the  ribs,  or  of  the  vertebrse,  the  pus  should 
always  be  examined  microscopically  and  searched  for  the  parasites. 

The  origin  of  actinomycosis  is  as  yet  unknown ;  it  is  probable  that  the 
fungus  is  derived  from  vegetables  which  both  animals  and  men  use  for  nour- 
ishment. Its  contagiousness  has  been  demonstrated  by  Rivolta.  Numerous 
attempts  have  been  made  to  cultivate  the  parasite  and  to  study  the  conditions 
of  its  existence  and  propagation.  "  The  first  attempts  at  inoculation  by  Pe- 
roncito,  Harz,  and  Bollinger,  were  without  result.*  Ponfick  and  Zahn  were 
at  first  no  more  successful,  but  Zahn  finally  reproduced,  by  inoculation  and 
by  insertion  under  the  skin  or  in  the  peritoneal  cavity,  tumors  of  the  same 
type  in  two  calves  and  one  cow.  According  to  these  experiments,  the  period 
of  incubation  varies  from  40  to  114  days."     Israel  has  succeeded  with  dogs. 

Treatment  of  Bonb-InflammatIons. 

The  treatment  of  acute  inflammations  of  the  bones  ought  to  be  conducted  on 
the  same  general  principles  that  guide  us  in  the  treatment  of  abscesses ;  in 
spite  of  the  special  indications  which  their  structure  suggests,  the  bones 
should  be  treated  essentially  like  the  soft  parts.  When  an  inflammation 
commences,  we  should  endeavor  to  abort  it  and  prevent  the  formation  of 
pus.  When  pus  has  formed,  it  should  be  let  out  as  soon  as  possible  by 
incision  of  the  tissues  which  retain  and  imprison  it.  Whether  the  pus  be 
under  the  periosteum  or  in  the  medullary  canal,  it  is  proper  to  go  down  to 
it,  and  to  give  it  the  freest  exit  possible. 

The  treatment  of  osteitis  is  first  of  all  subordinated  to  its  nature  and 
degree.  There  are  forms  of  osteitis  which  may  be  arrested  at  the  outset  by 
rest,  blood-letting,  revulsives,  and  calomel  internally  (rheumatic  osteitis, 
osteitis  of  the  growing  period,  osteitis  of  traumatic  origin).  There  are 
others  which  go  on  in  spite  of  all  the  measures  which  may  be  employed 

■  Longuet,  L'actinomyoose  (Union  M6dioale,  1884). 
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(infectious  osteitis).  We  should  begin  by  using  local  and  general  antiphlo- 
gistics  when  an  acute  inflammation  attacks  one  of  the  bones  of  the  limbs,  and 
especially  when  it  manifests  from  the  beginning  a  certain  degree  of  acuteuess. 
In  adolescents  an  application  of  leeches,  followed  by  a  purgative  dose  of 
calomel  and  then  by  mercurial  inunctions,  will  sometimes  succeed  in  removing 
the  evil.  But,  if  pain  persists,  if  fever  comes  on,  if  the  periosteum  and  the 
parosteal  layers  are  the  seat  of  a  painful  and  progressive  swelling,  and  if  the 
terminal  joints  are  threatened,  it  is  necessary  to  act  vigorously  and  not  to 
rely  too  much  on  medical  treatment,  notwithstanding  its  frequent  efficacious- 
ness in  the  period  of  onset. 

When  remittent  intra-osseous  pains,  with  nocturnal  exacerbations,  are 
accompanied  by  fever  and  general  disturbing  phenomena,  the  surgeon  must 
go  to.  meet  the  inflammatory  focus,  and  not  wait  until  fluctuation  indicates 
the  formation  of  an  abscess.  He  must  make  an  incision  down  to  the  bone, 
through  the  periosteum,  and  must  do  it  without  hesitation,  as  soon  as  the 
diagnosis  of  acute  osteo-myelitis  or  periostitis  can  be  made  out.  The  only 
rule  to  follow  is  to  intervene  as  soon  as  possible  by  relieving  the  strangulation 
of  the  periosteal  sheath,  or  by  trephining  the  bone,  that  is  to  say,  relieving 
the  strangulation  of  the  medulla.  By  acting  thus,  one  may  abort  threaten- 
ing inflammations,  which  by  a  short  delay  would  have  brought  on  necrosis 
and  would  have  exposed  the  patient  to  pysemic  complications.  These  free 
incisions  of  the  periosteum,  practised  methodically,  in  case  of  bones  deeply 
situated  and  surrounded  on  all  sides  b}'  soft  parts,  constitute  a  practice 
which  I  cannot  too  strongly  recommend,  as  exploratory  incisions  in  doubtful 
cases,  as  liberating  incisions  in  cases  in  which  the  violence  of  the  pain  indi- 
cates strangulation  of  the  inflamed  tissues.  If  exit  be  given  to  a  clear,  ropy, 
non-purulent  fluid,  such  as  is  found  in  the  beginning  of  albuminous  perios- 
titis, we  should  stop  at  this  incision,  insert  a  drainage-tube  going  down  to  the 
bone,  and  dress  the  wound  antiseptically.  If  the  liquid  contain  oily  drops, 
if  it  be  clear,  we  should  not  go  beyond  the  periosteum;  we  should  wait. 
The  periosteum  may  become  reattached,  and  the  medullary  inflammation  be 
resolved.  Nevertheless  this  aggravates' the  condition,  and  makes  it  to  be 
feared  that  serious  manifestations  may  appear  afterwards,  due  to  suppuration 
of  the  meaulla. 

In  grave  cases  one  should  commence  with  incisions  into  the  periosteum. 
Sometimes  they  suffice  to  stop  the  pain  and  to  arrest  the  symptoms,  even 
when  the  inflammation  is  central  and  evidently  of  medullary  origin.  But 
there  are  circumstances  in  which  it  is  necessary  to  trephine  at  once,  and  to 
open  the  medullary  canal  freely ;  this  is  when  there  is  already  pus  in  the 
interior  of  the  bone. 

Trephining  the  bone  in  osteo-myelitis,  which  was  practised  by  J.  L.  Petit 
and  recommended  by  Van  Swieten,  was  until  very  recently  an  exceptional 
operation.  In  1838,  Morven  Smith  published  in  America  a  series  of  cases 
favorable  to  trephining  in  acute  osteo-myelitis,'  but  in  spite  of  these  examples 
and  the  cases  of  Brodie,  Stanley,  I^elaton,  Gosselin,  and  Boeckel,  this  opera- 
tion was  seldom  practised. 

In  1876,  in  a  memoir  read  at  the  Academy  of  Sciences  of  Paris,^  I  called 
the  attention  of  surgeons  to  the  multiplicity  of  the  indications  for  trephining 
in  inflammations  of  the  bones,  and  I  recommended  this  operation  in  all 
painful  forms  of  osteo-myelitis.  "  Trephining  the  bone,"  I  said,  relying  upon 
the  results  of  operations  which  I  had  practised  since  1861,  "  is  an  operation 

'  American  Joarnal  of  the  Medical  Sciences. 

'  De  la  trepanation  dans  les  diverses  formes  d'ost^o-my^lite  (Comptes  Rendus  de  I'Acad.  des 
Sciences,  14  Aout,  1876). 
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applicable  to  all  forms  of  osteo-myelitis,  the  predominant  characteristic  of 
which  is  intense  and  stubborn  pain.  It  is  also  applicable  in  some  cases  to 
acute  osteo-myelitis  with  grave  general  symptoms,  as  a  means  of  aborting 
the  inflammation.  These  intense  and  stubborn  pains  are  not  peculiar  to  a 
single  variety  of  osteo-myelitis.  The  neuralgic  character  accompanies  the 
most  diverse  lesions  of  the  medulla,  either  apyretic  or  febrile,  and  it  is  the 
result  of  strangulation  of  the  inflamed  medulla  by  the  bony  walls  which  sur- 
round it." 

If  it  is  necessary  to  go  in  search  of  the  pus,  in  cases  of  intra-osseous 
abscess  in  which  the  diagnosis  rests  upon  rational  symptoms  alone,  still 
more  is  it  proper  to  give  exit  to  it  when  incision  of  the  periosteum,  permit- 
ting examination  of  the  bone,  reveals  a  spongy  tissue  infiltrated  with  pus,  or 
when,  on  the  other  hand,  the  signs  of  retention  have  not  yielded  to  the  perios- 
teal incisions.  Trephining  the  denuded  spongy  portion  is  the  best  way  in  such 
cases  to  put  an  end  to  the  retention  of  pus,  and  to  the  infectious  phenomena  of 
which  it  is  the  cause.  The  diaphysis  is  sometimes  found  separated  from  its 
coimecting  cartilage,  and  pus  accumulated  between  this  cartilage  and  the 
layer  of  spongy  tissue  which  is  next  to  it.  This  is  what  is  seen  in  juxta- 
epiphyseal  osteitis  which  has  begun  exactly  at  the  junction  of  the  diaphysis 
and  the  cartilage.  But,  in  spite  of  this  separation,  the  opening  of  the  puru- 
lent collection  will  not  sufiice  to  put  an  end  to  the  strangulation  of  the  medul- 
lary tissue.  The  pus  cannot  flow  freely,  and  the  medullary  cells  must  be 
opened  through  a  certain  extent  to  facilitate  its  escape ;  and  if  there  is  sepa- 
ration of  the  periosteum  higher  up,  corresponding  to  already  necrosed  por- 
tions of  the  diaphyseal  sheath,  the  trephine  should  be  used  at  this  point  in 
order  to  penetrate  to  the  central  canal  of  the  bone. 

When,  the  surgeon  then  intervenes  at  the  outset,  he  may  be  content  with 
opening  the  periosteum  freely ;  but  he  must  not  hesitate  to  go  even  to  the 
medulla,  if  infiltration  of  the  spongy  tissue,  and  a  gray,  dull,  non-vascular 
appearance  of  the  compact  tissue,  bathed  in  pus,  indicate  necrosis  of  the 
diaphysis.  In  such  a  case  pus  will  be  found  in  the  medullary  canal,  and  its 
evacuation  will  be  the  only  means  of  bringing  to  an  end  the  phenomena  of 
infection,  and  of  preventing  more  extensive  necrosis.  In  a  word,  it  is  neces- 
sary always  to  be  guided  by  this  idea,  that  the  bone-tissue  must  be  treated 
like  the  soft  tissues,  and  to  penetrate  to  evei'y  point  where  pus  may  be  sus- 
pected to  be  shut  up.  One  opening  with  the  trephine  will  not  be  enough  in 
central  osteo-myelitis  of  the  large  bones  of  the  limbs ;  several  must  be  made 
along  the  bone ;  and,  if  the  arrangement  of  the  parts  permit,  the  bone  should 
be  perforated  from  side  to  side,  so  as  to  prevent  all  stagnation  of  the  pus. 

These  trephinings  do  not  cause  necrosis ;  on  the  contrary,  they  constitute 
the  best  means  of  preventing  or  limiting  it,  and  may  obviate  the  necessity 
for  total  extirpation  of  the  bone,  or  for  amputation  of  the  limb. 

Chassaignac,  as  I  have  already  mentioned,  extolled  amputation  of  the  limb 
as  the  only  rational  mode  of  treatment  in  acute  suppurative  osteo-myelitis. 
For  a  long  time  these  ideas  were  dominant  in  science,  and  they  have  had  too 
many  advocates  among  surgeons.  Amputation  appeared  to  them,  indeed, 
the  best  means  to  rescue  the  patient  immediately  and  definitively  from  the 
pyasmic  infection  which  threatened  him.  And  yet,  formerly  at  least,  the 
successes  of  amputation  practised  when  the  symptoms  were  acute,  were  very 
rare. 

At  the  beginning  of  my  practice,  when  I  had  not  the  same  confidence 
that  I  have  to-day  in  trephining  or  in  simple  ablation  of  the  diseased  bone,  I 
did  a  certain  number  of  amputations  of  this  sort,  and  I  saw  almost  all  of  my 
patients  perish,  either  from  a  continuation  of  the  original  infection,  or  from 
pysemia  resulting  from  the  amputation.     In  these  cases  the  patients  are  espe- 
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cially  predisposed  to  this  aiFection,  and  they  often  succumb  to  true  pysemia, 
whether  subjected  to  amputation  or  treated  by  incision  of  the  abscess. 

ISTowadays  amputation  should  be  but  rarely  practised ;  trephining  or  total 
ablation  of  the  diseased  bone  will  save  limbs  which  formerly  were  sacrificed. 
Everything  depends  upon  the  extent  of  the  lesion,  and  upon  the  number  of 
joints  invaded  ;  if  several  bones  are  attacked,  with  their  contiguous  joints,  in 
different  segments  of  the  same  limb  ;  if  the  multiple  joints  of  the  foot  and  of 
the  hand  are  invaded  at  the  same  time  as  those  of  the  elbow  and  knee,  or  if, 
on  the  other  hand,  the  soft  parts  are  so  burrowed  by  the  purulent  deposits  that 
the  limb  resembles  a  sac  full  of  pus,  amputation  becomes  necessary.  But  if  a 
single  one  of  the  large  bones  of  the  limbs  be  attacked,  even  if  it  be  affected 
with  panosteitis,  that  is  to  say,  with  total  inflammation  of  the  bone,  and  sup- 
puration of  the  terminal  joints,  it  may  be  removed.  For,  by  practising  this 
operation  by  the  subperiosteal  method,  an  operation  will  be  done  which  is  not 
usually  graver  than  an  amputation.  Much  more,  if  a  pandiaphysitis  be  met 
with,  which  has  left  intact  the  terminal  joints,  one  should  save  the  limb  and 
put  a  stop  to  infection  by  total  ablation  of  the  infecting  centre,  that  is  to  say, 
by  ablation  of  the  portion  of  bone  of  which  the  medulla  is  infiltrated  with 
pus. 

Sub-periosteal  ablation  of  an  inflamed  bone,  done  before  the  diffusion  of 
the  pus  through  the  soft  parts,  will  doubtless  always  be  a  serious  operation ; 
but  with  antiseptic  dressings  it  should  be  attempted  much  oftener  than  in 
the  past,  especially  with  children  in  whom  we  may  hope  for  regeneration  of 
the  bone  from  the  periosteum  which  has  been  saved.  In  the  adult,  amputa- 
tion offers  greater  advantages. 

I  can  give  here  only  general  rules.  Everything  depends  upon  the  import- 
ance of  the  diseased  bone,  and  upon  the  orthopaedic  or  functional  result  which 
may  be  obtained  by  saving  it.  Total  ablation  of  a  femur  or  of  a  humerus  ought 
never  to  be  undertaken  except  after  failure  of  multiplied  trephining  of  the 
bone,  or  when  the  sub-periosteal  and  intra-medullary  lesions  are  such  that 
the  whole  of  the  bone  is  certainly  destined  to  necrosis.  And  even  in  the 
latter  case,  one  ought  to  try  first  to  put  an  end  to  the  septic  complications  by 
local  disinfection,  by  means  of  chloride  of  zinc  or  other  metallic  salts  suited 
for  coagulating  the  contents  of  the  medullary  canal,  or  for  preventing  all 
subsequent  decomposition.  By  permitting  the  bone  thus  rendered  aseptic 
to  detach  itself,  its  regeneration  is  better  provided  for  than  by  removing 
it  at  once.  It  is  very  rare  to  have  to  remove  the  whole  of  a  bone.  Usually 
when  both  terminal  joints  are  affected,  the  infectious  state  is  so  well  marked 
that  it  contra-indicates  any  operation.  Bockenheimer'  successfully  removed 
the  whole  of  the  femur  from  one  joint  to  the  other.  I  have  never  had  occa- 
sion to  do  an  operation  like  this.  The  cases  to  which  the  method  of  sub- 
periosteal extraction  is  specially  applicable  are  those  in  which  a  part  of  the 
diaphysis  is  affected,  with  one  of  the  corresponding  epiphyses  ;  that  is  to 
say,  the  cases  in  which  there  is  suppuration  of  one  articulation,  and  in  which 
this  is  accompanied  by  osteo-myelitis  of  a  greater  or  less  length  of  the  bone. 

When  inflammation  has  started  in  an  epiphysis,  it  remains  limited  to  it  for 
some  time,  or  else  speedily  invades  the  corresponding  joint,  according  to  the 
relations  of  the  particular  epiphysis  with  the  articular  cavity.  There  are 
some  epiphyseal  inflammations  which  cannot  exist  without  concomitant 
arthritis,  as  in  the  head  of  the  femur  or  radius ;  there  are  others  which  may 
remain  some  time  without  provoking  arthritis,  as  in  the  lower  end  of  the 
femur,  the  epiphyses  of  the  tibia,  etc.  ;  these  epiphyses  are  partly  extra- 
synovial  and  partly  intra-synovial.     According  as  the  inflammation  begins 

1  Deutsoh.  med.  Woohensohrift,  Nos.  50  und  51,  1878. 
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in  one  or  the  other  of  these  parts,  the  joint  remains  unattacked  for  a  longer 
or  shorter  time.  "When  once  the  articulation  is  invaded  by  pus,  epiphysitis 
can  scarcely  be  cured  except  by  resection. 

Juxta-epiphyseal  inflammations  themselves  are  subject  to  the  same  con- 
siderations. Certain  juxta-epiphyseal  extremities  are  either  altogether  intra- 
synovial,  as  the  neck  of  the  femur,  or  partly  so,  as  the  upper  end  of  the  fore- 
arm ;  hence  the  necessity  for  resection  of  the  joint  when  suppuration  invades 
them. 

As  suppuration  of  the  joints  singularly  aggravates  the  prognosis  of  ostei- 
tis, it  is  necessary  to  make  every  effort  to  prevent  it.  The  best  means  of 
doing  this  is  to  interfere  early,  and  to  try  to  arrest  the  osteitis  by  making 
free  incisions  in  the  periosteum  and  by  trephining  into  the  medulla.  If  there 
are  infecting  forms  which  progress  with  a  rapidity  which  overturns  all  our 
calculations,  the  majority  of  osteo-myelitic  inflammations  do  not  immediately 
invade  the  whole  of  the  bone,  and  there  is  time  for  intervention.  I  recom- 
mend all  the  more  urgently  early  interference,  because  nowadays,  with  anti- 
septic dressings,  an  exploratory  incision,  made  methodically  down  to  the 
periosteum,  is  applicable  to  the  majority  of  cases  of  osteitis.  When  once 
the  diagnosis  of  osteitis  is  established,  it  is  not  possible  to  interfere  too  soori 
in  the  acute  forms.  To  wait  for  suppuration,  as  there  is  too  much  tendency 
to  do  in  accordance  with  the  old  ideas,  is  to  expose  the  patient  to  all  the 
infective  complications  of  medullary  suppuration,  and  to  invasion  of  the 
neighboring  joints. 

We  should  not  wait  for  suppuration,  we  should  anticipate  it.  We  should, 
I  repeat,  decide  all  the  more  promptly  to  intervene  since  pyaemia  is  no  longer 
as  it  was  formerly,  before  the  era  of  antiseptic  dressings,  the  result  of  laying 
bare  the  medullary  tissue.  We  should  especially  decide  to  act  quickly  in 
cases  of  old,  recurrent  osteitis,  when  local  heat,  violent  pain,  and  fever,  indi- 
cate a  return  of  the  osseous  inflammation.  Trephining  at  the  painful  point 
will  arrest  both  the  patient's  pain  and  the  accompanying  symptoms. 

It  is  not  possible  to  attach  too  much  importance  to  these  remains  of  acute 
osteitis,  which  are  always  ready  to  become  the  point  of  departure  of  a  new 
outbreak,  and  which  are  seen  especially  in  subjects  whose  osteitis  has  been 
cured,  or  has  seemed  to  be  cured,  the  first  time,  hy  spontaneous  trephining  or 
by  the  discharge  of  a  few  small  sequestra.  There  are  cases  of  this  sort  which 
are  never  definitively  cured  until  one  decides  to  scoop  out  large  channels 
along  the  whole  length  of  the  bone,  from  one  extremity  of  the  diaphysis 
to  the  other.  If  the  openings  are  made  too  economically,  centres  of  osteo- 
myelitis are  left,  with  or  without  vascular  sequestra,  which  will  show  them- 
selves at  a  later  period  under  the  influence  of  fatigue  or  cold,  and  which 
will  necessitate  a  new  intervention.  Trephining,  or,  in  other  terms,  scooping 
out  large  openings  which  penetrate  into  the  bone,  is  most  frequently  done 
without  the  assistance  of  the  ordinary  trephine,  in  osteitis  of  the  spongy 
tissue.  The  cutting  gouge,  that  is  to  say,  a  gouge  cutting  on  its  lateral 
borders,  suffices  for  excavating  the  necessary  channels  in  inflamed  spongy 
bones.  Further  choice  of  the  necessary  instrument  may  be  guided  by  the 
shape,  the  thickness,  and  the  hardness  of  the  bone.  The  small  trephines 
which  Laugier  long  ago  employed  for  blood-letting  from  the  bones,  are  often 
very  useful  in  central  osteitis  as  exploratory  instruments,  to  ascertain  the 
contents  of  deep  collections. 
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Influence  of  Osseous  Inflammations  on  the  Growth  of  Bones. 

Certain  changes  of  form  and  volume  which  the  bones  may  undergo  in 
acute  or  chronic  inflammation,  have  long  been  recognized;  but  it  is  only 
recently  that  searcli  has  been  made  for  the  cause  of  these  changes,  and  that 
the  question  has  been  asked  why  inflamed  bones  remain  shorter  than  their 
congeners  in  some  cases,  and  under  other  circumstances  assume  larger  pro- 
portions. My  experimental  researches,  while  enabling  me  to  determine  the 
laws  of  physiological  growth,  have  also  demonsti'ated  the  laws  of  patho- 
logical growth ;  and  we  are  able  to-day,  by  studying  the  seat  and  duration 
of  inflammation,  to  know  beforehand  what  disturbance  it  will  bring  to  the 
development  of  the  organ. 

Every  persistent  irritation  of  a  diaphysis,  whether  periosteal  or  medullary, 
is  manifested  in  a  young  patient  by  an  exaggerated  growth  of  the  part. 
The  bone  is  more  or  less  hypertrophied,  that  is  to  say,  increased  in  length 
and  thickness,  whenever  the  irritation  has  been  intense  enough  to  propagate 
itself  gradually  to  the  periphery  and  to  the  extremities  of  the  diaphysis, 
without  however  causing  destructive  suppuration.  When  a  bonfe  is  irri- 
tated by  lacerating  the  periosteum,  by  breaking  up  the  medulla,  or  by  intro- 
ducing foreign  bodies  into  it,  there  is  soon  observed  sub-periosteal  hyperplasia 
associated  with  abnormal  lengthening.  When  a  bone  is  denuded  of  its 
periosteum,  this  bone  does  not  increase  in  thickness,  because  the  elements  of 
increase  in  this  direction  have  been  removed ;  but  it  increases  in  length.' 
This  increase  in  length  is  not  due  to  interstitial  growth ;  it  is  due  to  hyper- 
plasia of  the  connecting  cartilage,  the  cellular  elements  of  which  have  become 
more  prolitic.  To  demonstrate  this,  it  is  only  necessary  to  fix  pegs  at  certain 
distances  from  each  other,  in  the  diaphysis  and  the  terminal  epiphyses,  and  to 
cause  in  any  way,  independently  of  the  action  of  the  pegs,  a  continuous  irri- 
tation of  the  bone.  It  will  then  be  seen  that  the  pegs  in  the  diaphysis  have 
not  changed  their  relations  to  one  another,  but  that  the  pegs  in  the  epiphyses 
have  been  respectively  separated  from  the  nearest  peg  in  the  diaphysis.  The 
excess  in  length  is  produced  at  the  position  of  the  connecting  cartilage,  and  by 
its  means  ;  for  if  it  be  excised,  the  growth  of  the  bone  will  be  cut  short. 

It  will  not  do,  however,  to  absolutely  deny  the  occurrence  of  interstitial 
growth  in  inflamed  bones.  I  have  seen,  rarely  it  is  true,  but  I  have  seen, 
nevertheless,  a  little  growth  in  inflamed  bones  in  adults;  and  Poncet  has 
mentioned  a  lengthening  of  fifteen  millimetres  in  the  humerus  of  a  syphilitic 
woman.  But  this  lengthening  is  so  slightly  marked  that  it  may  be  neglected 
in  the  majority  of  cases. 

Inflamed  bones  in  the  adult  may  acquire  greater  thickness,  by  means  of 
the  newly  formed  subperiosteal  layers  which  may  be  deposited  at  any  age 
under  the  influence  of  irritation  of  the  periosteum.  But  when  once  the 
connecting  cartilages  are  ossified,  they  cannot  increase  in  length,  unless  in 
exceptional  cases  in  which  the  bone- tissue  has  changed  in  structure  and  in 
consistence  under  the  influence  of  slow  and  chronic  inflammation. 

Inflammation  of  the  periosteum  and  medulla  is  progagated  to  a  distance ; 
and  when  it  attacks  the  connecting  cartilage  it  excites  greater  and  more  pro- 
liflc  activity  of  its  cells.  But  if  this  transmitted  irritation,  which  I  call 
"  indirect  irritation,"  is  productive  in  the  matter  of  growth,  the  same  is 
not  true  in  regard  to  direct  irritation,  or  irritation  acting  directly  upon  the 
tissue  itself.  This  kind  of  irritation,  instead  of  increasing  the  activity  of 
growth  in  the  bone,  and  the  formation  of  bone-tissue  by  the  cartilage,  produces 
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an  opposite  effect.  It  disturbs  the  process  of  ossification,  sometimes  hasten- 
ing, but  oftener  retarding  it.  In  every  case  it  has  the  effect  of  diminishing 
the  production  of  bone.  In  consequence  of  crushings  or  of  multiplied  inci- 
sions of  the  cartilage,  there  are  formed  cicatrices  in  the  middle  of  the  carti- 
laginous tissue,  which  remain  fibrous  for  a  greater  or  less  time,  and  which 
hinder  the  evolution  of  the  series  of  cartilaginous  cavities  which  remain 
healthy.  It  is  only  in  case  this  direct  irritation  is  slight  and  not  destruc- 
tive, that  it  has  no  unfavorable  influence.  If  the  irritation  be  intense,  if  it 
go  on  to  partial  destruction  of  the  connecting  cartilage,  then  it  causes  an 
arrest  of  growth  proportional  to  the  number  of  cells  destroyed.  This  is 
what  happens  in  osteitis  which  is  developed  exactly  in  the  position  of  the 
cartilage,  and  which  always  alters  its  tissue  more  or  less.  In  some  cases  the 
inflammation  passes  into  the  epiphysis,  going  through  the  cartilage,  which 
becomes  necrosed ;  and  then  the  result  is  an  almost  absolute  arrest  of  growth. 

From  this  it  is  seen  that  the  seat  of  inflammation  in  a  bone  explains  the 
apparently  contradictory  effects  of  osteitis  upon  its  growth.  An  inflammation 
seated  in  the  centre  of  the  diaphysis,  or  even  in  the  spongy  part  of  the  bone, 
but  far  enough  from  the  cartilage  not  to  bring  about  its  separation  by  pus, 
and  still  more  its  destruction,  will  be  followed  by  lengthening  of  the  bone. 
An  inflammation,  on  the  contrary,  situated  at  the  limits  of  the  cartilage, 
which  brings  about  partial  or  complete  destruction  of  the  normal  spongy 
layer,  or  even  of  the  whole  thickness  of  the  cartilage,  by  disintegration  or 
by  necrosis,  will  be  followed  by  more  or  less  marked  arrest  of  its  growth  in 
length. 

The  excess  of  growth  in  bones  affected  with  spontaneous  or  traumatic 
osteitis,  may  amount  to  seven  or  eight  centimetres  in  a  bone  like  the  tibia. 
Usually  the  difference  is  less,  lengthenings  of  two  or  three  centimetres  being 
the  most  common.  These  are  observed  in  adolescents  who  suffer  from  a  per- 
sisting remnant  of  an  osteitis  which  has  occurred  some  years  before.  Persist- 
ence of  a  sequestrum  incarcerated  in  the  centre  of  the  diaphysis,  or  of  a  simple 
patch  of  osteo-myelitis,  is  enough  to  produce  it,  although  the  patient  no  longer 
suffers  pain,  or  at  least  acute  pain.  A  slow  and  silent  work  is  going  on 
which  produces  its  effect  upon  the  zone  of  physiological  proliferation,  and 
which  finally  betrays  itself  by  an  increase  in  length  and  thickness. 

Hypertrophy  in  length  does  not  take  place  equally  in  all  cases  of  osteitis. 
It  varies  with  the  end  of  the  bone  attacked  by  inflammation.  I  showed,  in 
1861,  that  bones  did  not  grow  equally  at  their  two  ends.  There  is  in  each 
bone  one  extremity  which  contributes  more  than  the  other  to  the  increase  in 
length.  By  inserting  leaden  nails  in  the  different  bones  of  young  animals, 
I  found  that  this  inequality  of  increase  at  the  two  ends  began  at  birth  and 
continued  during  the  whole  period  of  growth.  It  was  not  due  then  to  the 
different  epochs  for  union  of  the  epiphyses,  as  might  have  been  supposed. 
The  difference  in  the  time  of  union  of  the  epiphyses  is  of  little  importance  in 
explaining  the  inequality  of  growth.  The  earliest  union  does  not  take  place 
until  growth  is  about  to  cease,  and  the  continuation  of  growth  by  the  remain- 
ing cartilage  is,  on  that  account,  of  little  importance. 

In  reality,  there  is  a  great  difference  between  the  two  extremities  in  regard 
to  growth  ;  and,  without  being  able  to  formulate  it  precisely  for  man,  it  may 
be  said  that  in  certain  bones,  as  the  radius  and  ulna,  for  example,  increase  is 
at  least  four  times  as  great  at  the  lower  as  at  the  upper  end.  In  the  femur, 
growth  at  the  lower  end  is  about  three  times  as  great  as  that  at  the  upper 
end,  after  the  age  of  four  years. 

My  experiments  have  led  me  to  the  following  conclusions  in  regard  to  the 
growth  of  the  large  bones  of  the  limbs : — 
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In  the  same  limb,  the  bones  of  the  principal  segments  are  in  an  inverse  re- 
lation, and  when  the  upper  and  lower  limbs  are  compared,  the  analogous 
bones  are  in  an  inverse  relation  to  each  other.  In  the  upper  limb,  the  humerus 
grows  in  an  opposite  manner  to  that  of  the  radius  and  ulna.  The  former 
grows  most  markedly  from  above ;  the  latter  especially  from  below.  While 
the  humerus  'grows  principally  from  above,  the  femur,  which  is  its  analogue 
in  the  lower  limb,  grows  chiefly  from  below.  The  radius  and  the  ulna  grow 
chiefly  from  below,  while  the  tibia  and  fibula  grow  a  little  more  from  above. 

From  this  a  formula  may  be  derived  for  the  large  long  bones  of  the  limbs. 

In  the  upper  limb,  in  the  bones  of  the  arm  and  forearm,  the  extremities 
distant  from  the  elbow  grow  the  most. 

In  the  lower  limb,  in  the  bones  of  the  thigh  and  leg,  the  extremities  at  a 
distance  from  the  knee  grow  the  least. 

The  relation  which  I  have  already  noted  between  the  activity  of  physio- 
logical growth  and  the  frequency  of  neoplastic  processes,  should  lead  us  to 
study  the  influence  which  may  be  exerted  by  inequality  of  growth  in  the 
two  extremities  of  the  bone  upon  the  seat  of  election  of  such  processes. 
Long  ago^  I  showed  that  the  end  of  a  bone  which  takes  the  most  active 
part  in  its  growth,  is  also  the  seat  of  election  for  neoplastic  lesions,  such  as 
benign  or  malignant  tumors.  The  same  relation  exists  with  regard  to  inflam- 
matory lesions,  but  it  is  much  less  striking.  The  rule  seems  even  to  have 
quite  a  number  of  exceptions.  This  depends  upon  the  fact  that  inflamma- 
tions of  the  bones  are  often  caused  by  cold,  and  especially  by  traumatisms, 
such  as  juxta-epiphyseal  strains,  repeated  frictions,  and  contusions  of  the 
bones,  and  that  these  latter  causes  act  more  especially  in  certain  regions, 
such  as  the  knee  and  the  ankle,  so  as  to  set  up  inflammation  exclusive  of 
&ny  special  predisposition.  Here,  moreover,  are  some  statistics  which  show 
what  relations  exist  between  the  law  of  growth  of  the  long  bones  of  the 
limbs  and  the  seat  of  neoplastic  and  inflammatory  lesions. 

In  by  far  the  greater  number  of  cases  neoplastic  lesions  are  situated  in 
the  extremity  of  election  for  growth  in  length.  In  fifty-six  cases  which  I 
have  gathered  at  random,  as  they  came  under  my  notice,  I  have  found  the 
following  proportions  for  the  seat  of  neoplasms  in  the  large  bones  of  the 
limbs : — 


Femur, 

24 

cases 

Tibia  and  fibula 

16 

It 

Humerus, 

10 

<< 

Radius, 

Ulna, 

4 

2 

f  Upper  third 
i  Middle  third 
(  Lower  third 

{Upper  third 
Middle  third 
Lower  third 
{Upper  third 
Middle  third 
Lower  third 
<  Upper  third 
I  Lower  third 


3 

2 
19 
10 
3 
3 
7 
2 
1 
0 
6 


The  seat  of  election  for  these  tumors  corresponds,  then,  exactly  with  the 
■seat  of  election  for  increase  in  length ;  they  are  the  lower  end  of  the  femur, 
the  upper  end  of  the  tibia  and  fibula,  the  upper  end  of  the  humerus,  and  the 
lower  end  of  the  radius  and  ulna. 

The  same  relation  exists  for  spontaneous  osteitis,  but  it  is  not  so  striking ; 
because,  as  I  have  said,  the  frequency  of  occasional  causes  of  osteitis  in 
<;ertain  regions  counter-balances  physiological  predisposition.  Eepeated  trau- 
matisms and  the  action  of  cold  will  set  up  inflammation  preferably  in  that 

•  M^moires  de  la  Soci^t^  des  Sciences  M^dicales  de  Lyon,  1863. 
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part  of  the  bone  whieli  is  least  active  in  growth,  if  the  region  of  election 
for  growth  is  by  its  situation  less  exposed  to  the  influence  of  those  causes. 

The  lower  end  of  the  femur  is  the  seat  of  osteitis  much  ofteuer  than  the 
upper  end  ;  this  corresponds  ^^'ith  the  law  of  growth.  But  in  the  tibia  and 
fibula  the  case  is  different;  the  figures  are  about  equal  (40  to  42)  in  the  tibia,^ 
with  a  slight  advantage  in  favor  of  the  lower  end.  It  is  true  that  growth, 
although  more  marked  at  the  upper  end,  probably  does  not  much  exceed,  in 
man,  that  which  takes  places  at  the  lower  end.  In  the  fibula  the  exception 
is  more  striking,  for  the  lower  end  was  much  oftener  the  seat  of  osteitis  in 
the  series  of  cases  which  I  have  examined. 

In  the  upper  limb  more  numerous  exceptions  are  found.  In  the  humerus 
the  upper  extremity  was  attacked  13  times,  while  the  lower  extremity  is 
noted  12  times.  This  is  very  little  more  at  the  upper  extremity;  and  yet,, 
according  to  my  calculations,  which,  it  is  true,  are  only  approximative  in 
regard  to  man,  growth  from  above  is  four  times  greater  than  growth  from 
below ;  but  the  fact  that  the  elbow  is  more  exposed  to  blows  and  to  cold,  changes- 
this  relation  by  increasing  the  importance  of  the  occasional  and  determining 
causes.  The  radius  and  ulna,  which  are  much  more  frequently  attacked  at 
their  lower  end,  show  better  the  difference  which  might  a  priori  be  expected 
on  account  of  the  marked  predominance  of  growth  at  the  lower  extremity. 

Spontaneous  osteitis  is  much  more  frequent  in  cold  and  wet  countries.  It 
is  hard  to  say  in  what  proportions ;  for  hospitals,  where  a  large  number  of 
these  cases  are  seen,  receive  them  from  all  quarters,  and  statistics  permit  only 
approximative  calculations.  At  any  rate,  this  affection  is  more  common  in 
the  north  than  in  the  south. 

By  analyzing  305  reports  of  cases  of  osteitis  collected  in  my  service  at  the 
Hotel-Dieu,  M.  Mondan,  Chief  of  the  Clinique,  obtained  the  following  par- 
ticulars in  regard  to  the  age  of  patients  suffering  from  osteitis : — 

The  disease  began : 


Under  10  years  .... 

37  times 

Between  10  and  20  years  . 

166     " 

"        20  and  30  years    . 

51     " 

"        30  and  40  years   . 

16     " 

"        40  and  50  years   . 

10     " 

Above  50  years  .... 

7     " 

Age  not  mentioned     . 

25     " 

Total 

312     " 

This  table  shows  the  frequency  of  osteitis  between  10  and  20  years,  but 
might  lead  to  error  in  regard  to  the  number  of  cases  of  osteitis  below  10 
years.  I  ought  to  point  out  that  the  proportion  changes  in  hospitals  in  which 
patients  of  all  ages  are  received  indiscriminately.  At  the  H8tel-Dieu  of 
Lyons,  it  is  exceptional  to  receive  a  patient  less  than  12  years  old ;  on  account 
of  which  a  large  class  of  patients  is  omitted  from  our  calculations.  Still 
more  does  this  proportion  differ  for  the  eai'ly  ages  in  hospitals,  in  which  only 
children  below  15  years  are  received. 

Lannelongue  gives  the  following  figures : — * 

Under  the  age  of  5  years       ....  9  oases. 

Prom  5  to  10  years 17     " 

From  10  to  15    " 41     " 

From  15  to  20   " 30     " 

1  case  21  years,  1  case  22,  1  not  indicated,  .  3     " 

Total 100     " 


'  Osteo-myelite  pendant  la  Croissanoe. 
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In  regard  to  the  seat  of  osteitis,  an  analysis  of  the  cases  gathered  in  my 
service  at  the  Hotel-Dieu  gives  the  follov?ing  figures  for  the  large  bones  of 
the  limbs : — 


f  Upper  third  . 
Femur       -j  Middle  third . 

I  Lower  third  . 

(  Upper  third  . 
Tibia        ■!  Middle  third  . 

(  Lower  third  . 

f  Upper  third  . 
Fibula      <  Middle  third . 

(  Lower  third  . 

i  Upper  third  . 
Middle  third  . 
Lower  third  . 
{Upper  third  . 
Middle  third  , 
Lower  third  . 
f  Upper  third  . 
Ulna         i  Middle  thii'd  , 
I  Lower  third  . 


Total 


22 
15 
58 
40 
42 
42 

5 

2 
11 

"I 

12j 

?i 

4' 
2 

7J 


95 

124 

18 

>■  30 

I   11 

[l3 

291 


In  the  statistics  of  Sezary  the  different  bones  were  affected  in  the  follow- 


ing order : 


Tibia   . 

Femur 

Humerus 

Fibula 

Radius 

Ulua    . 


Total 


Lannelongu«  reached  the  following  I'esults : 


Femur 
Tibia    . 
Fibula 
Humerus 
Radius 


56  times. 

47 

10 

3 

2 

1 

119 


34  times. 
23     " 

2     " 

5     " 

2     " 


Total 


tia 


In  regard  to  sex,  I  find  in  my  own  observations,  among  294  cases  of  osteitis: 


Females 
Males  . 


Total 


47 
247 

294 


This  proportion  of  osteitis  in  men  and  women  does  not  seem  to  me  to  be 
exact ;  the  ratio  of  1  to  5.2  is  too  small.  That  it  should  appear  in  my 
statistics,  is  explained  by  the  fact  that  for  three  years  my  service  did  not 
include  women.  I  should  think  it  to  be  really  about  1  to  3.  At  any  rate, 
osteitis  is  much  more  common  in  males  than  in  females. 

Osseous  inflammations  produce  disturbances  in  the  growth  of  bones  not 
only  by  exaggerating  or  repressing  their  development, '"but  also  by  causing 
curvatures,  deviations,  and  flexions,  which  may  be  very  annoying  from  a 
functional,  and  moreover  very  disfiguring  from  an  festhetic  point  of  view. 

Juxta-epiphyseal  osteitis  causes  loosening  of  the  diaphysis,  which  leaves 
for  a  while  a  little  mobility  between  the  diaphysis  and  the  epiphysis.  At 
a  certain  time  there  is  at  this  point  a  sort  of  articulation,  an  amphiarthrosis, 
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Fig.  1432.  which  does  not  permit  extensive  motion, 

but  which  permits  the  separated  parts 
to  slide  one  upon  another,  either  under 
the  influence  of  the  weight  of  the  body, 
or  under  the  influence  of  muscular 
contractions. 

This  mobility  persists  as  long  as  the 
periosteal  sheath  is  not  ossified  and 
preserves  a  certain  degree  of  flexibility. 
For  this  reason  its  duration  is  very 
variable.  In  some  cases,  when  there  is 
only  a  little  suppuration,  limited  to  one 
point,  and  medullization  or  rarefaction 
of  the  rest  of  the  surface  of  the  bone, 
the  mobility  is  scarcely  appreciable, 
and  very  transient.  But  when  the  end 
of  the  diapbysis  is  bathed  in  pus,  and 
necrosis  extends  for  a  considerable  dis- 
tance, the  abundance  of  the  suppura- 
tion retards  the  plastic  process,  and  the 
periosteal  sheath  remains  a  long  time 
flexible  and  movable.  The  separated 
diapbysis  may  then  be  dragged  in  one 
direction  by  muscular  contraction,  and 
the  necrosed  extremity,  which  presses- 
against  the  periosteal  sheath,  finally 
perforates  it,  and  may  even  protrude 
under  the  skin.  These  displacements 
vary  for  each  bone.  I  give  here  some 
illustrations : — 

Here,  first,  is  a  separation  of  the 
upper  end  of  the  diapbysis  of  the  tibia 
(Fig.  1432).  The  epiphysis  has  pre- 
served its  relation  to  the  femur;  the 
knee-joint  is  intact ;  but  the  diapbysis 
is  displaced  upon  the  epiphysis,  and 
instead  of  being  in  the  axis  of  the  femur, 
it  is  inclined  inwards.  At  first  sight, 
it  might  be  called  a  genu-varum ;  but, 
as  I  have  just  said,  the  knee  is  intact. 
In  this  case  the  necrosis  lasted  about 
two  mouths,  and  some  pieces  of  necrosed 
spongy  tissue  were  eliminated.  The 
limb  may  be  partly  brought  back  to 
its  normal  position  and  may  become 
consolidated. 

Among  the  cases  which  I  have  seen,  I  will  mention  the  following,  which 
involves  both  lower  limbs,  and  which  presents  a  forward  deviation  of  the 
diapbysis  of  the  femur,  and  a  backward  deviation  of  that  of  the  tibia  (Fig. 
1433).  Above  the  patella  on  the  left  side  a  second  prominence  is  seen,  as 
marked  as  that  of  the  patella  itself.  This  form  is  characteristic,  and  consti- 
tutes what  I  have  designated  under  the  name  of  double-knee.  The  epiphy- 
sis has  been  drawn  backwards  by  the  muscles  which  flex  the  leg  upon  the 
thigh,  while  the  periosteal  sheath  has  been  still  pliable ;  for,  from  this  there 
has  resulted  an  anterior  projection,  formed  by  the  lower  extremity  of  the  dia- 


Separation  of  the  upper  juxta-epiphyseal  extremity 
01  the  diaphysis  of  the  tibia  from  the  corresponding 
epiphysis.     Inclination  of  the  leg  inwards. 
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physis.  Here  it  is  the  epiphysis  which  is  displaced  upon  the  diaphysis.  lu 
the  tibia,  the  upper  epiphysis  has  not  moved  at  all,  held  back  as  it  has  been 
by  the  ligaments  and  the  capsule  of  the  joint,  but  the  diaphysis  has  been 

Fig.  1433. 


Doable  diaphyseal  separation  in  the  same  patient,  in  conseqnence  of  jnxta^epiphyseal  osteitis ;  lower  epiphysis 
of  the  left  femur  ;  upper  epiphysis  of  the  right  tibia. 
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carried  backwards.     This  deviation  commenced  while  the  patient  still  kept 
his  bed,  and  it  only  became  more  pronounced  when  he  began  to  walk. 

I  give  here  two  drawings  which  will  enable  us  to  interpret  the  preceding 
cut  (Fig.  1433),  which  represents  a  patient  who  was  under  my  care  in  1868,  and 
who  recovered  completely.  Some  time  afterwards,  ia  1869,  being  in  Berlin,  I 
saw  in  Wilras's  collection  two  anatomical  specimens,  of  which  he  was  kind 
enough  to  permit  me  to  make  a  sketch,  and  which  illustrate  exactly  the 
same  lesion.  They  were  specimens  coming  from  patients  whose  thighs  he 
had  amputated.     The  first  (Fig.  1434)  shows  a  curvature  of  the  femur  in  the 

Fig.  1434. 


F,  femnr  ;  t,  tibia ;  R,  pateUa ;  a,  angle  formed  bv  the" meeting  of  tlie  portion  of  the  bone  a  d,  developed  since 
tlie  beginning  of  the  osteitis,  with  the  old  diaphysis.  The  connecting  cartilage  has  become  more  and  more  distant 
from  the  diaphysis  as.it  has  furnished  new  layers  of  bone.  This  new  portion  of  bone  became  bent  upon  the  old 
portion  while  it  was  still  but  slightly  rigid,  being  drawn  backward  by  the  flexor  muscles.  6,  perforation 
through  which  a  sequestrum  has  escaped. 

lower  juxta-epiphyseal  region.  The  patient  had  had  a  juxta-epiphyseal  oste- 
itis ending  in  necrosis.  The  sequestrum  had  protruded  gradually  through 
the  opening  b,  and  had  been  extracted.  Inflammation  propagated  to  tne 
knee-joint  had  necessitated  amputation  through  the  thigh.     In  this  specimen, 
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it  is  seen  that  all  the  portion  of  thfe  diaphysis  formed  since  the  osteitis,  and 
comprised  between  the  end  of  the  diaphysis  indicated  by  the  prominence  a 
and  the  connecting  cartilage  c?,  had  from  the  beginning  been  drawn  backward 
by  muscular  contraction.  The  result  of  this  was  a  change  of  direction  in 
the  new  portion,  and  the  prominence  which  no  doubt  gave  the  limb  the 
appearance  of  double-knee.     Fig.  1435  shows  a  bending  forward  of  the  dia- 

Fig.  1435. 


F,  femur  ;  R,  patella  '  t,  tibia.  The  tibia  presents  a  flexion  forwards  of  the  diaphysis  upon  the  epiphysis,  which 
is  itself  slightly  luxated  behind  the  femur,  a,  juxta-epiphyseal  sequestral  cavity  ;  B,  epiphysis  ;  0,  diaphysis ; 
D,  angle  pointing  backwards,  indicating  the  displacement  of  the  diaphysis  upon  the  epiphysis. 

physis  of  the  tibia  upon  its  upper  epiphysis.  There  is  a  re-entrant  angle  in 
front  and  a  projection  behind.  This  is  the  same  lesion  as  in  the  preceding 
figure. 

When  inflammation  attacks  one  bone  of  a  limb-segment  with  parallel 
bones,  like  the  leg  or  forearm,  various  deformities  result,  which  are  expli- 
cable either  by  the  arrest  of  development  in  one  of  the  bones,  or  by  its  exces- 
sive development.  In  the  forearm,  for  example,  when  the  radius  is  arrested 
in  its  development  by  an  inflammation  which  destroys  the  lower  connecting 
cartilage,  the  ulna,  continuing  to  grow  and  being  held  back  by  its  attach- 
ment at  both  ends  to  the  radius,  is  forced  to  curve  or  to  twist.  The  two 
epiphyses  are  almost  fixed,  since  they  are  united  to  the  radius  which  does 
not  grow  any  more ;  and  the  diaphysis,  which  continues  to  elongate  by  ossi- 
fication of  the  layers  furnished  by  the  connecting  cartilages,  necessarily 
takes  a  sinuous  shape.  I  have  shown  experimentally'  these  different  eifects  of 
arrest  of  growth  in  one  of  the  bones  of  the  leg  or  forearm,  and  I  have,  by 
partial  excision  of  the  connecting  cartilages,  reproduced  all  the  deviations 
which  are  seen  in  man  in  consequence  of  the  forms  of  osteitis  which  cause 
destruction  of  the  connecting  cartilages  in  childhood.  In  this  way  the  knees 
may  be  made  to  deviate  inward  or  outward,  as  well  as  the  front  and  back 
feet.^     These  experiments  led  me  further  to  practise  excision  of  the  con- 


'  Traite  Experimental  et  Clinique  de  la  Regeneration  des  Os. 
2  De  I'Aooroissement  Normal  e.t  Pathologique  des  Os.     1872. 
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necting  cartilages  with  a  surgical  objects;  that  is  to  say,  to  correct  defor- 
mities due  to  inequality  of  growth  in  parallel  bones.^  On  the  other  hand,  I 
have  indicated  the  means  of  increasing  in  man  the  normal  growth  of  bones,  by 

Fig.  1436. 


Arrest  of  development  of  ulna  as  the  result  of  juxta-epiphyseal  osteitis.    The  radius  having  continued 
to  grow  is  curved  upon  itself.     (After  Poncet.) 

permanent  irritation  of  the  diaphysis  during  the  period  of  growth  of  the 
skeleton.  Antiseptic  methods  will  make  it  possible  in  future  to  have  recourse 
without  danger  to  these  operations  for  the  correction  of  deformities,  which 
were  formerly  dangerous  on  account  of  the  intra-medullary  suppuration 
which  they  might  produce  when  more  than  the  superficial  layers  of  the 
bone  were  implicated. 

I  have  already  spoken  of  the  relation  of  osteitis  to  the  seat  of  election  for 
growth  in  the  large  bones  of  the  limbs.  I  ought,  before  going  further,  to 
speak  of  this  more  fully,  and  to  show  that  it  is  applicable  to  atl  the  bones, 
whatever  may  be  their  shape.  In  all  the  flat  bones,  it  is  the  juxta-epiphyseal 
regions,  that  is  to  say,  the  edges  supplied  with  epiphyses,  that  are  most  exposed 
to  osteitis.  The  pelvis  and  the  scapula  frequently  present  a  demonstration 
of  this  law.  Osteitis  of  the  pelvis,  which  is  so  common  during  the  period 
of  growth  of  the  skeleton,  is  seen  especially  at  the  time  of  puberty  and  at 
the  end  of  the  period  of  growth,  as  Gouilloud^  has  shown  by  numerous 
examples.  In  the  calcaneum,  the  posterior  extremity  of  the  diaphysis,  that 
which  is  connected  with  the  epiphysis,  is  also  the  most  common  seat  of  acute 
osteitis  during  the  period  of  growth.  The  anterior  extremities  of  the  ribs, 
near  the  cartilages,  are  subject  to  the  same  law. 

If  osteitis  of  the  long  bones  sometimes  produces  displacements  of  the 
diaphysis  by  the  mechanism  indicated  above,  it  likewise  gives  rise  to  frac- 
tures produced  by  muscular  eftbrt,  or  in  consequence  of  slight  traumatism, 
in  the  portion  of  bone  which  has  lost  its  firmness  under  the  influence  of 

• 
'  Revue  Mensuelle  de  Medeoine  et  de  Chirurgie.     1877. 
*  Des  ostfiites  du  bassin.     Thtee  de  Lyon,  1883. 
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inflammation.  These  fractures  are  usually  seen  during  convalescence  from 
osteitis,  when  the  patients,  having  passed  beyond  the  acute  and  febrile 
period,  begin  to  walk  again  and  to  use  the  limb. 

Fractures  following  osteitis  are  seen  especially  in  the  femur.     The  weight 
of  the  body  and  traumatisms  act  upon  this  bone  in  a  manner  well  calculated 

Fig.  1437. 


Double  spontaneous  fracture  of  bones  affected  witb  osteitis.    A,  fracture  of  tbe  femur  below  tbe 
trocbanter  ;  B,  fracture  of  tbe  tibia  in  tbe  lower  tbird, 

to  interrupt  the  continuity  of  the  diaphysis  when  inflammation  has  altered 
its  consistence.     In  the  patient  represented  by  Fig.  1437,  a  sub-trochanteric 
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fracture  of  the  femur,  and  a  fracture  of  the  lower  third  of  the  tibia,  took 
place.  The  former  was  followed  by  inward  displacement  of  the  lower  frag- 
ment, the  latter  by  displacement  of  the  lower  fragment  backward.  I  have 
also  seen  a  case  of  spontaneous  fracture  following  osteitis  in  the  humerus, 
another  in  the  first  phalanx  of  the  thumb,  etc. 

These  fractures  occur  in  two  conditions,  which  make  a  great  difference  in 
the  prognosis.  Either  they  take  place  in  a  bone  simply  rarefied  and  no 
longer  suppurating,  or  they  occur  at  a  centre  of  suppuration  or  in  a  necrosed 
portion.  In  the  latter  case  the  rupture  may.  occur  at  the  edge  of  the  seques- 
trum ;  then  it  is  only  a  sudden  and  speedy  separation  of  the  necrosed  i:)art, 
or  else  it  involves  only  the  portion  of  bone  which  is  still  living,  the  sequestrum 
being  already  isolated  from  it.  The  coincidence  of  a  centre  of  suppuration, 
with  or  without  necrosis,  aggravates  the  prognosis.  I  lost  some  time  ago, 
from  pysemia,  two  patients  affected  with  old  osteitis,  who  had  broken  the 
femur  under  these  circumstances. 

Apart  from  this  risk,  these  fractures  may  be  very  hard  to  reduce,  if  time 
has  been  allowed  for  displacement  to  occur.  The  resistance  of  the  chroni- 
cally inflamed  tissues  prevents  exact  coaptation,  and  favors  the  production 
of  deformity. 

ISTecrosis  of  Bones. 

Necrosis  is  not  a  disease,  it  is  the  termination  or  sequel  of  a  disease.  It  is, 
as  its  name  indicates,  the  death  of  the  bone.  A  necrosed  bone  becomes  a 
foreign  body  which  the  processes  of  elimination  constantly  tend  to  isolate 
from  the  living  part.  The  isolated  poftion  is  called  a  sequestrum,  but  the 
word  sequestrum  is  not  synonymous  with  necrosis.  The  word  sequestrum 
means  a  separated  part.  Thus,  among  the  pieces  of  bone  found  to  be  movable 
in  a  patch  of  osteo-mj'elitis,  some  are  wholly  deprived  of  life  and  constitute 
the  sequestra  of  necrosis,  while  others  are  still  traversed  by  vessels  and  united 
with  the  neighboring  tissues  by  vascular  granulations;  these  are  the  sequestra 
of  osteitis  or  of  caries,  that  is  to  say,  parts  still  living,  isolated  from  the  rest 
of  the  bone  by  peripheral  medullization. 

Among  the  sequestra  of  necrosis  two  varieties  must  be  distinguished: 
primary  sequestra,  and  consecutive  or  secondary  sequestra.  The  first  are 
the  result  of  rapid  death  of  a  healthy  bone,  deprived  of  its  vessels  by  any 
cause.  The  bone  is  dead  without  having  been  diseased,  or  at  least  without 
having  had  time  to  be  altered  by  disease.  It  has,  then,  the  structure,  the 
consistence,  and  the  hardness  of  healthy  bone.  The  secondary  or  consecutive 
sequestra  result  from  the  death  of  a  portion  of  bone  already  modified  in 
structure  by  disease.  They  present  the  anatomical  characteristics  of  the 
osteitis  which  has  preceded  and  led  to  their  death.  They  are  usually 
rarefied,  sometimes  eburnated. 

Nothing  is  more  variable  than  the  shape  of  seqiiestra.  They  correspond 
with  the  vascular  territories,  that  is  to  say,  with  the  distribution  of  the 
nutrient  vessels  of  the  bones.  Being  the  immediate  result  of  obliteration  of 
these  vessels,  they  represent  the  extent  and  shape  of  the  obliterated  vascular 
territory. 

Bone-tissue  is  the  more  predisposed  to  necrosis  the  more  it  is  compact, 
that  is  to  say,  the  fewer  vessels  it  contains,  and  the  greater  difficulty  there  is 
in  establishing  the  collateral  circulation.  The  vessels  contained  in  the  canals 
of  Havers  cannot  undergo  the  processes  of  acute  inflammation  without  being 
exposed  to  obliteration,  and,  as  others  cannot  be  established  alongside  of 
them,  their  obliteration  is  followed  by  death  of  the  part  which  they  nourish. 
In  the  spongy  tissue  the  re-establishment  of  the  circulation  is   easier,  on 
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account  of  the  large  size  of  the  medullary  spaces  and  the  relatively  free  com- 
munication between  them.  Young  bone-tissue  is,  other  things  being  equal, 
less  liable  to  necrosis  than  old  bone-tissue.  It  is  always  the  same  question  of 
vascularity.  It  is  sometimes  said  that  necrosis  is  more  common  in  children 
that  in  adults.  This  is  true,  if  regard  be  had  only  to  the  number  of  cases 
of  necrosis ;  it  is  untrue,  if  it  means  that  the  bone  of  a  child  mortifies  more 
easily  than  that  of  an  adult.  Under  the  same  anatomical  conditions,  the  bone 
of  the  adult  is  much  more  liable  to  necrosis  than  that  of  the  child;  and  if 
account  be  taken  of  the  large  number  of  bone-atfections  in  children,  and  of 
the  relatively  small  number  of  cases  of  spontaiieous  osteitis  in  adults,  the 
truth  will  be  discovered  by  reversing  the  above  proposition.  Vascular  com- 
munication between  the  difterent  parts  making  up  the  bone  takes  place  so 
easily  in  childhood,  that  necrosis  is  possible  only  after  extensive  vascular 
destruction. 

It  is  often  said  that  denudation  of  bone  causes  necrosis.  I  have  shown  by 
numerous  and  varied  experiments  that  this  is  not  so.  I  have,  in  young  sub- 
jects, removed  the  whole  of  the  periosteum  of  the  diaphysis,or  have  completely 
emptied  the  medullary  canal,  without  producing  necrosis.*  I  have  even,  in 
certain  experiments,  removed  simultaneously  the  periosteum  and  the  medulla 
without  causing  death  of  the  bone.  But,  in  order  that  life  shall  be  preserved 
in  these  cases,  it  is  necessary  to  obtain  immediate  union  of  the  wound,  that 
is  to  say,  immediate  adhesion  of  the  tissues  peripheral  to  the  denuded  bone, 
and  to  prevent  the  formation  of  pus  in  the  medulla.  In  young  bone-tissue, 
medullization  of  the  canals  of  Havers  takes  place  so  I'apidly,  and  anastomoses 
of  these  canals  are  then  so  readily  established,  that  the  circulation  is  restored. 

What  brings  about  necrosis  is  Hot  the  denudation  of  the  bone,  it  is  the 
inflammation  which  follows  this  denudation.  At  a  seat  of  fracture  protected 
from  the  air,  completely  movable  splinters  become  engrafted  and  continue  to 
live. 

In  operations  upon  man  and  in  experiments  upon  animals,  it  is  possible 
nowadays,  by  means  of  vigorous  antisepsis,  to  preserve  the  vitality  of  bone- 
tissue  after  the  severest  traumatisms.  Formerly,  necrosis  almost  always  re- 
sulted under  these  circumstances ;  the  wounds  became  inflamed,  and,  the 
vessels  of  the  bone  being  obliterated,  its  death  was  the  inevitable  consequence. 
The  bones,  as  I  long  since  proved,''  may  become  engrafted  like  other  living 
tissues ;  they  are  engrafted  by  the  periosteum  and  by  the  medulla,  especi- 
ally by  their  periosteum.  Completely  detached  scales  may  continue  to  live, 
not  only  in  a  protected  fracture,  which  is  the  rule,  but  also  in  open  fractures, 
to  the  seat  of  which  air  may  have  entered.     It  is  a  question  of  asepsis. 

But  if  denudation  of  a  bone  does  notof  itself  cause  necrosis,  if  the  destruction 
of  its  periosteum  or  medulla  is  not  followed  by  death  of  the  bone-substance, 
it  does  not  follow  that  denudations  of  bone  are  not  serious  complications, 
either  in  spontaneous  or  in  traumatic  osteitis.  In  amputations,  the  end  of 
the  bone,  more  or  less  deprived  of  its  periosteum,  is  liable  to  annular  necrosis, 
and  extensive  periostitis  with  separation  of  the  membrane  causes  more  or 
less  extensive  necrosis,  even  without  concomitant  osteo-myelitis. 

After  necrosis  by  denudation  and  necrosis  from  acute  inflammation,  I 
ought  to  mention  necrosib  from  progressive  anpemia  of  the  bone,  such  as  is 
met  with  in  certain  inflammatory  processes  which  produce  at  difl'erent  points 
progrefsive  eburnation.  To  the  rarefaction  of  the  first  period  of  osteitis  suc- 
ceeds a  condensation,  or  rather  an  eburnation  of  the  bone-tissue,  which  may 
go  on  to  obliteration  of  most  of  the  canals  of  Havers.     From  this  come  the 

'  Traits  Expfirimental  et  Clinique  de  la,  R^gi5n^ration  des  Os,  t.  i. 

2  Des  greffes  osseuses  (Journal  de  la  Physiologie  de  Brown-S^quard,  1869). 
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eburnated  sequestra  whicli  are  found  in  the  midst  of  purulent  or  fungating 
foci,  and  which  many  surgeons  have  considered,  since  the  researches  of 
JS'elaton,  as  tuberculous  products.  I  cannot  admit  this  interpretation  without 
reserve,  so  far  that  I  do  not  consider  these  eburnated  masses  to  have  been 
originally  the  seat  of  the  tuberculous  neoplasia.  I  do  not  regard  them  as 
tuberculous,  but  as  para-tuberculous  products,  if  I  may  so  express  myself, 
that  is  to  say,  products  formed  alongside  of  tuberculous  deposits.  They  are 
one  of  the  multiple  forms  of  chronic  osteitis  which  accompany  tubercle  of  the 
bones,  but  not  a  phase  of  tuberculosis  itself. 

Figs.  1438  and  1439  show  a  specimen  of  these  eburnated  masses,  which  take 
a  long  time  to  form,  and  which  are  but  slowly  separated  from  the  organism.  I 
cannot  admit  that  these  masses,  which  by  their  eburnated  nature  are  very  re- 
fractory to  tuberculosis,  caii  be  its  product.     Figure  1438  shows  the  articular 


Fig.  1438. 


Fig.  1439. 


Condyles  of  the  femur,  removed  in  a  resection  of  the  knee,  presenting  at  their  lower  part  hard  masses,  eburnated 
by  condensing  osteitis.  The  mass  B  is  continuous  with  the  neighboring  portions  of  bone.  The  mass  A  is  already 
to  a  great  extent  isolated  from  the  healthy  tissues.  In  the  section,  Fig.  1439,  it  is  seen  to  be  necrosed,  except  per- 
haps at  its  upper  part,  where  in  the  fresh  specimen  an  irregularly  outlined,  slightly  rosy  point  could  be  distin- 
guished. 

surface  of  the  condyles  of  a  femur,  the  protruding  part  of  which  is  deprived  of 
cartilage,  smooth,  and  eburnated.  The  internal  condyle  shows  a  sequestrum 
which  is  beginning  to  be  separated  from  the  surrounding  parts ;  on  the  ex- 
ternal condyle,  separation  has  not  yet  begun  appreciably.  In  the  section  of 
the  internal  condyle  (Fig.  1439)  it  is  seen  that  the  eburnated  part  corresponds 
to  a  mass  of  the  same  structure,  which  occupies  a  large  part  of  the  thick- 
ness of  the  bone. 

Doubtless  tuberculous  products  may  be  found  around  these  eburnated 
masses ;  but  they  have  never  been  found  in  their  tissue.  The  histology  of 
these  eburnated  sequestra  has  been  well  studied  by  Eanvier,  who  found  in 
their  structure  the  remains  of  the  old  bone  which  had  escaped  the  rarefying 
osteitis,  in  the  midst  of  bony  deposits  of  new  formation.  The  arrangement 
of  the  lamellse  differs  in  the  two  tissues. 

The  sequestra  of  osteitis,  which  are,  I  repeat,  only  living  portions  of  bone 
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isolated  from  the  neighboring  parts  by  peripheral  medullization,  may  present 
all  the  anatomical  characteristics  which  are  met  with  in  the  different  forms 
of  osteitis.  These  sequestra  often  present  necrosed  parts,  and  then  constitute 
mixed  sequestra^  which  have  in  part  the  character  of  sequestra  of  necrosis, 
and  in  part  the  character  of  sequestra  of  osteitis.  These  sequestra  behave 
quite  differently  in  the  midst  of  living  tissues.  The  sequestra  of  original 
necrosis,  when  they  are  formed  from  the  compact  tissue  of  the  diaphysis, 
may  remain  indefinitely  inclosed  in  a  suppurating  cavity.  Pus  does  not. 
alter  them,  or  at  least  does  not  dissolve  them.  I  have  removed  from  the 
middle  of  the  tibia  a  number  of  small  sequestra  which  had  remained  shut 
up  for  more  than  half  a  century.  I  have  removed  almost  the  whole  of  the 
diaphysis  of  a  femur  which  had  been  necrosed  for  seven  years,  and  which 
had  undergone  no  appreciable  alteration.  But,  if  pus  does  not  dissolve  them, 
vascular  granulations,  arising  from  the  medulla,  may  after  a  while  alter  and 
absorb  them.  Ivory  pegs  driven  into  the  bones  for  the  cure  of  pseudar- 
throsis,  are  eroded  by  the  granulations  which  surround  them.  Small  por- 
tions of  dead  bone  introduced  into  the  midst  of  living  tissues,  either  in  the 
medullary  canal  or  in  the  cellular  tissue,  disappear  at  the  end  of  a  certain 
time.  They  disappear,  above  all,  when  the  wound  does  not  suppurate,  or 
suppurates  but  slightly.  As  I  have  just  said,  pus  does  not  dissolve  them,  but 
the  granulations  absorb  them.  Vascular  tufts  enter  the  canals  of  Havers, 
penetrate  them,  enlarge  them,  and  fiually  absorb  them  by  lacunar  erosion, 
by  a  process  which  has  some  analogy  with  that  of  osteitis,  but  which  differs 
from  it  inasmuch  as  the  granulations  come  from  tissues  foreign  to  the  bone. 

While  these  small  sequestra  of  necrosis  may  at  length  disappear  by  means 
of  absorption  effected  by  the  peripheral  granulations,  the  sequestra  of 
osteitis  disappear  by  an  altogether  different  mechanism.  They  disappear 
by  medullization,  that  is  to  saiy,  by  a  continuation  of  the  process  of  rarefying 
-osteitis.  It  is  their  own  medullary  elements  that  absorb  the  bony  sub- 
stance all  around  them. 

One  of  the  most  interesting  phenomena  to  be  studied  in  the  history  of 
necrosis,  is  the  mode  of  repair  of  necrosed  bones.  For  a  number  of 
■centuries  there  had  been  noticed,  after  necrosis,  examples  of  the  regeneration 
■of  bone  (Scultetus,  Ruysch,  etc.),  and  the  explanation  which  was  given  of 
these  cases  was  always  based  upon  the  physiological  ideas  of  the  times. 
After  the  celebrated  experiments  of  Duhamel,  the  regeneration  of  bone  was 
sought  to  be  explained  by  the  periosteum.  The  researches  of  Troja  were 
interpreted  in  this  way.  Then,  following  Bichat,  Scarpa,  and  Leveille,  the 
periosteum  was  dispossessed  of  all  regenerative  power,  and  regeneration  was 
sought  to  be  explained  by  hypertrophy  of  the  remaining  bone.  I  have  else- 
where' discussed  at  length  all  these  questions,  and  I  have  shown  how  far 
from  accurate  are  the  theories  based  upon  cases  of  necrosis  observed  in  man. 
It  is  impossible  thus  to  analyze  accurately  the  phenomena  of  I'egeneration ; 
so  many  influences  may  contribute  to  it,  that  arguments  can  be  found  in 
favor  of  all  theories.  Experimental  analysis  is  indispensable  in  order  to 
unravel  the  problem,  and  further,  it  is  necessary  to  have  recourse  to  processes 
of  experimentation  more  exact  and  more  demonstrative  than  the  production 
of  artificial  necrosis. 

The  periosteum  is  unquestionably  the  most  important  organ  in  the  regenera- 
tion of  bone.  It  is  the  only  organ  which  can  bring  about  regeneration  of  a 
considerable  portion  of  bone,  or  of  an  entire  bone.  The  medulla  may  indeed 
ossify — it  is  often  transformed  into  bone-tissue  in  osteitis ;  but  it  does  not 
follow  from  this  that  it  can  of  itself  repair  an  entire  bone  or  a  diaphysis, 

'  Traits  Experimental  et  Clinique  de  la  RSg^n^ration  des  Os,  t.  i.  et  ii. 
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While  it  ossifies  when  it  remains  in  contact  with  the  bone,  it  usually  remains 
soft  and  pliable  when  the  peripheral  cylinder  of  bone  has  been  destroyed  by 
necrosis  or  artificially  removed.  The  periosteum,  on  the  contrary,  isolated 
from  the  bone,  reproduces  bony  masses  which,  in  conditions  which  I  have 
determined  experimentally,  recall  the  form  and  dimensions  of  the  bone 
removed.  Its  ossifying  properties  are  dependent  upon  the  conservation  of 
its  osteogenic  layer,  that  is  to  say,  of  the  layer  of  embryonic  cells  which 
exists  on  its  deep  surface.  This  layer  is  very  easy  to  demonstrate  in  the 
bones  of  young  subjects,  especially  in  children ;  but  it  disappears  in  adults 
and  old  persons,  and  becomes  apparent  in  these  last  only  when  the  periosteum 
has  been  previously  irritated.  Artificial  irritation  of  the  periosteum  restores 
to  this  membrane,  in  old  animals,  the  properties  of  youth.  For  this  reason 
bony  new  formations  are  not  limited  to  childhood  and  adolescence;  they  may 
be  produced  at  a  later  period  when  the  periosteum  has  undergone  a  certain 
degree  of  irritation,  which  i-enews  in  its  cells  the  properties  which  they  had 
lost. 

In  necrosis  of  the  whole  thickness  of  a  bone,  regeneration  is  dependent 
upon  this  osteogenic  layer.  If  it  has  been  destroyed  by  the  violence  of  the  in- 
flammation, as  happens  in  diflFuse  periostitis  which  in  a  few  days  transforms 
the  periosteal  sheath  into  a  purulent  sac,  in  which  the  whole  of  the  diaphysis 
is  found  necrosed,  regeneration  may  fail  utterly  in  spite  of  the  youth  of  the 
subject.  I  have  seen,  among  other  cases,  a  necrosis  of  the  ulna,  following  a 
very  acute  pan-diaphysitis,  which  was  not  followed  by  the  formation  of  the 
smallest  osteophyte,  although  the  child  was  only  four  years  old. 

Acute  inflammations  which  begin  in  the  periosteum,  often  destroy  the 
whole  of  the  osteogenic  layer.  Inflammations  originating  in  the  medulla, 
which  attack  the  periosteum  only  secondarily,  are  of  less  gravity  in  this  respect. 
Intense  and  destructive  in  the  medulla,  these  inflammations  lessen  in  inten- 
sity as  they  traverse  the  bone-substance,  and  reach  the  periosteum  so  much 
enfeebled  as  to  provoke  only  plastic  processes.  Plence  those  enormous  sub- 
periosteal bony  layers  which  are  provoked  by  irritating  the  medulla  in 
animals,  and  of  which  clinical  observation  furnishes  frequent  examples  in 
children.  On  this  account  the  seat  and  point  of  departure  of  inflamma- 
tion have  a  great  influence  upon  the  regeneration  of  bone.  If  indirect 
irritation  of  the  periosteum  is  usually  fruitful,  its  direct  irritation  runs  a 
risk  of  being  sterile  when  it  is  too  intense. 

JSTothing  is  more  simple,  apparently,  than  the  theories  of  regeneration  given 
by  dift'erent  authors  who  have  wished  to  apply  to  surgery  the  ideas  of 
Duhamel  and  of  Troja.  By  the  action  of  the  periosteum  or  of  the  medulla, 
which,  according  to  these  theories,  is  only  an  internal  periosteum,  all  is 
explained.  It  is  sometimes  one,  sometimes  the  other  of  these  tissues  which 
does  the  work.  In  reality,  the  question  is  more  complicated  ;  and  when  we 
consider  the  majority  of  the  sequestra  removed  by  sequestrotomy,  we  can 
understand  how  Brun,  Leveille,  Scarpa,  etc.,  maintained  that  the  new  bone 
was  only  the  result  of  hypertrophy  of  the  part  remaining.  Indeed,  in  the 
majority  of  the  sequestra  removed,  it  is  seen  that  they  are  not  made  up  of 
the  whole  thickness  of  the  cylinder  of  the  diaphysis.  There  generally 
remains  a  portion  which  has  continued  to  live,  and  which  may  have  played 
an  important  part  in  the  reconstruction  of  the  bone.  Total  necrosis  is  rare. 
There  generally  remain,  even  in  cases  in  which  a  superficial  examination 
would  lead  to  the  belief  that  the  whole  bone  had  become  necrosed,  some 
living  portions  adherent  to  the  periosteum,  which  will  play  an  important 
part  in  the  osseous  new  formation. 

When  a  sequestrum,  representing  the  greater  part  of  the  diaphysis  of  a 
long  bone,  is  examined  attentively,  it  may  be  determined,  from  its  shape  and 
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appearance,  by  what  elements  the  new  bone  has  been  reconstituted.  If  the 
sequestrum  is  smooth  and  single,  without  erosions  or  losses  of  substance,  the 
new  bone  can  only  have  been  reconstructed  at  this  point  by  the  periosteum. 
If  its  continuity  is  interrupted  in  part  of  the  circumference,  if  it  is  reduced 
in  some  places  to  a  portion  of  the  normal  thickness  of  the  bone,  reconstruc- 
tion has  taken  place  both  by  the  periosteum,  which  corresponds  to  its  smooth 
surface,  and  by  portions  of  the  old  bone,  which  correspond  to  the  eroded  or 
absent  parts.  I  am  speaking  here  only  of  the  sequestra  of  frank  necrosis, 
resulting  from  acute  osteitis,  that  is  to  say,  of  parts  of  bone  dying  suddenly, 
without  having  been  previously  affected,  and  therefore  having  the  character 
of  healthy  bone-tissue. 

Now,  in  these  cases,  the  sequestrum  represents  exactly  the  bony  deficit ;  the 
erosions  and  the  deep  furrows  which  cross  its  surface  have  not  been  made  at 
its  expense ;  these  inequalities  indicate  that  small  portions  of  the  superficial 
layer  of  the  bone  have  remained  adherent  to  the  periosteum. 

It  is  in  the  large  bones  of  the  limbs  that  the  most  beautiful  examples  of 
regeneration  of  bone  have  been  observed.  Yet  all  the  bones  may  be  repro- 
duced more  or  less.  The  short  bones  themselves,  and  the  epiphyses,  are  sus- 
ceptible of  a  certain  degree  of  reproduction,  which  is  proportioned  to  the 
extent  of  their  periosteal  sheath.  The  portions  of  bone  in  great  part  covered 
with  cartilage,  like  the  head  and  neck  of  the  femur,  the  astragalus,  etc.,  are 
hardly  susceptible  of  reproduction.  The  periosteum  can  reproduce  only  that 
which  it  encases,  and  that  of  which  it  furnishes  the  normal  materials  of 
growth.  Examples  of  reproduction  of  the  diaphysis  of  the  large  bones  of 
the  limbs  have  been  known  for  a  long  time,  and  there  is  not  a  pathological 
museum  which  does  not  possess  some  specimens  of  the  kind.  I  give  here  (Fig. 
1440)  a  drawing  of  a  specimen  in  the  Musee  Dupuytren,  which  relates  to  a 
necrosis  of  the  lower  three-fourths  of  the  diaphysis  of  the  humerus.  The 
necrosed  diaphysis  is  surrounded  by  a  peripheral  ossification  which  can  only 
be  attributed  to  the  periosteum. 

The  flat  bones  are  also  susceptible  of  reproduction  by  the  same  mechanism, 
and  the  necrosed  lower  maxilla  is  sometimes  seen  included  between  two 
ossified  layers  of  new  formation,  one  inside  the  mouth,  the  other  outside. 
The  same  is  true  of  the  scapula ;  the  old  bone  is  included  between  two  plates 
formed  by  periosteal  ossification. 

Regeneration  of  the  short  bones  has  been  rarely  observed  after  necrosis. 
I  reproduce  here  (Fig.  1442)  an  illustration  of  reproduction  of  a  bony  shell 
around  the  necrosed  calcaneum. 

Surgeons  have  always  been  divided  on  the  question  of  the  proper  time  for 
interference  in  necrosis  ;  not  in  regard  to  the  removal  of  movable  sequestra, 
for  all  are  agreed  on  this  point,  but  in  regard  to  the  removal  of  necrosed  parts 
still  adherent  to  the  periosteum  to  a  certain  extent,  or  still  connected  with 
a  healthy,  part  of  the  bone.  There  will  be  but  little  serious  diflSlculty  if 
regard  be  had  to  the  mode  of  regeneration  of  bones  after  necrosis,  and  to  the 
nature  of  the  work  by  which  the  repair  of  sequestra  takes  place. 

When  the  infiammatory  phenomena  have  abated,  when  the  pus  is  in  small 
quantity  and  flows  freely,  when  septic  accidents  are  no  longer  to  be  feared, 
the  separation  of  the  sequestra  ought  to  be  left  to  nature,  or  at  least  not  pre- 
cipitated. There  would,  in  this  case,  be  a  risk  of  deranging  the  plastic  pro- 
cess which  is  going  on,  and  of  reviving  the  inflammation  which  is  just 
dying  out.  But  it  should  be  well  understood  that  one  should  thus  wait  only 
when  it  can  be  done  without  danger  and  without  too  much  inconvenience  to 
the  patient. 

Whenever  the  presence  of  the  necrosed  portion  keeps  up  abundant  suppu- 
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ration  which  may  exhaust  or  poison  the  patient,  this  necrosed  portion  should 
be  removed. 


Fig.  1440. 


Fig.  1441. 


Fig.  1442. 


iTisfe: 


Fig.  1440.  Case  of  necrosis  from  tlie  Musfee  Dupuytren.  Almost  the  whole  of  the  diaphysis  of  the  humerns  has 
perished.  The  new  bone  is  completely  solidified.  Cloacfe  are  seen,  openings  which  expose  to  view  a  large,  mov- 
able, invaginated  sequestrum,  free  in  the  cavity  of  the  new  bone.     (MuB6e  Dupuytren,  No.  346.) 

]?ig,  1441.  Invaginated  necrosis  of  the  lower  part  of  the  femur.  The  bone  is  represented  eut  in  three  pieces. 
A,  the  upper  fragment;  at  its  lower  part  is  seen  a  large  hole  made  with  the  trephine.  .B,  is  the  lower  fragment  ; 
the  sequestrum  is  seen  to  be  invaginated  at  the  end  toward  the  condyles.  C,  is  a  section  of  the  bone  which  shows 
the  areolar  structure  of  the  ossification. 

Fig.  1442.  Necrosis  of  the  calcaneum ;  ossification  of  the  periosteal  sheath  around  the  necrosed  bone.  (After 
Uerdy.) 

In  necrosis  of  the  maxillae,  for  example,  the  flow  of  pus  into  the  mouth  is 
a  constant  source  of  poisoning ;  in  necrosis  of  the  whole  diaphysis  of  the  tibia, 
suppuration  oyer  so  extensive  a  region  exhausts  the  organism.  Then  the 
cause  which  keeps  up  the  suppuration  should  be  removed,  whatever  effect 
the  operation  may  have  upon  the  properties  of  the  periosteum.  Regenera- 
tion of  the  bone  is  of  secondary  importance  here ;  to  save  life  is  the  first  con- 
sideration. 

To  conclude,  necrosed  parts  ought  to  be  removed  if  they  are  doing  harm, 
and  their  separation  should  be  waited  for  if  they  are  not  causing  serious 
trouble.  The  longer  one  waits  from  the  time  when  fever  and  constitutional 
symptoms  have  come  to  an  end,  the  better  the  chance  of  finding  the  periosteum 
in  possession  of  all  its  osteogenic  properties.  As  soon  as  the  fever  declines, 
the  destructive  processes  are  arrested,  and  the  plastic  processes  become  more 
active.  The  periosteum  thickens  more  and  more,  increases  in  consistence,  and 
becomes  like  cartilage.     The  dead  bone  keeps  up,  it  is  true,  a  certain  degree  of 
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irritation  in  the  affected  region ;  but  this  irritation  is  productive  of  ossifi- 
cation; it  excites  and  maintains  the  proliferation  of  ossifiable  cells.  The 
periosteum  is  now  in  favorable  osteogenic  condition,  and  may  be  easily,  and 
without  danger,  separated  from  the  bone  at  the  points  where  it  still  adheres. 

As  soon  as  the  periosteum  is  found  in  this  condition,  the  necrosed  portion 
may  be  removed,  although  it  may  not  have  precise  limits.  The  duration  of 
suppuration  is  thereby  shortened,  incarceration  of  the  sequestrum  in  an  ossi- 
fied cavity  is  avoided,  and  finally  the  patient  is  cured  more  quickly  without 
compromising  the  regeneration  of  the  bone.  Lister's  dressing  gives  another 
reason  for  hastening  these  operations ;  by  preventing  inflammation  of  the 
wound,  it  prevents  the  renewal  of  destructive  processes. 

The  relations  of  the  bone  furnish  also  a  guide  for  hastening  or  delaying 
an  operation.  If  the  bone  concerned  is  the  sole  support  of  a  limb,  like  the 
humerus  or  the  femur,  it  is  well  to  leave  the  periosteal  sheath  to  become 
hyperplastic,  and  even  to  give  it  time  to  harden.  A  tissue  already  of  the  con- 
sistence of  cartilage  will  soon  be  invaded  by  ossification,  and  may,  with  the 
help  of  a  supporting  apparatus,  maintain  exactly  the  shape  of  the  limb.'  I 
insist  the  more  on  this  preparation  of  the  periosteum,  because  I  have  seen 
regeneration  fail  to  take  place  in  children  in  whom  the  diaphysis  of  the  tibia 
had  been  removed  for  osteo-myelitis  with  small  intra-meduUary  sequestra, 
without  waiting  for  sub-periosteal  hyperplasia. 

The  extraction  of  sequestra  does  not  constitute  a  resection;  the  operation 
is  the  same  as  for  the  removal  of  a  foreign  body.  It  has  been  given  the 
name  of  sequestrotomy  or  necrotomy. 

Systematized  and  practised  with  temerity  by  David,  at  the  end  of  the  last 
century,  this  operation  is  at  the  present  day  one  of  the  commonest  in  surgical 
practice.  It  differs  much  according  as  one  has  to  do  with  a  superficial  seques- 
trum, or  with  a  sequestrum  incarcerated  in  thick  layers  of  newly  formed  bone. 

Ablation  of  a  movable  sequestrum,  superficially  situated  and  covered  by 
only  more  or  less  indurated  fibrous  layers,  necessitates  only  an  incision  of  the 
soft  parts ;  but  extraction  of  an  incarcerated  sequestrum  often  necessitates  a 
preliminary  operation,  which  in  certain  regions  is  laborious  and  difficult.  It 
is  sometimes  necessary  to  cut  with  the  gouge,  chisel,  or  trephine,  large 
openings  in  the  bone,  which  is  considerably  thickened  by  the  deposit  of  sub- 
periosteal layers  of  new  formation.  A  small  sequestrum,  incarcerated  in  a 
region  difficult  of  access,  often  requires  a  long  and  laborious  operation,  which 
risks  breaking  the  bone  if  the  needful  precautions  are  not  taken  to  control 
the  position  of  the  limb. 

These  operatibus,  practised  upon  bones  hypei'trophied  by  inflammation, 
have  always  been  less  grave  than  analogous  operations  upon  healthy  bones. 
The  eburnation  of  the  peripheral  bone,  and  the  obliteration  of  the  medullary 
canal,  altogether  change  the  character  of  these  osseous  wounds.  And  they 
are  still  less  to  be  dreaded  nowadays  with  antiseptic  dressings. 

If  the  extraction  of  movable  sequestra  is  a  totally  different  operation  from 
resection,  it  is  not  the  same  as  regards  removal  of  necrosed  parts  which  are  not 
yet  separated  from  the  healthy  bone.  If,  for  example,  we  cut  away  a  juxta- 
epiphyseal  or  articular  extremity,  which  is  bathed  in  pus  but  still  attached 
to  the  rest  of  the  bone,  from  which  it  cannot  be  distinguished  by  precise 
limits,  then  we  do  a  true  resection  involving  the  healthy  bone.  These 
resections  for  adherent  necrosed  bone  are  made  necessary  by  the  abundance 

'  Scultetus  (Armamentarium  Chirurgioum),  as  early  as  the  seventeenth  century,  removed  the 
dead  bone  in  a  number  of  cases  by  incising  the  tliickened  periosteum,  whicli  he  called  cartilage. 
Cartier  (Precis  d'Observations  de  Clinique  faites  S,  I'Hfitel-Dieu  de  Lyon,  1802),  removed  the 
whole  diaphysis  of  the  tibia  while  the  periosteal  sheath  was  soft  and  flexible.  The  limb  was 
placed  in  a  fracture  apparatus,  and  the  bone  re-formed,  preserving  almost  its  original  shape. 
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of  the  suppuration,  and  by  the  infective  complications  which  stagnation  of 
pus  may  cause.  They  may  be  insufficient  if  the  section  of  the  bone  comes 
just  to  the  level  of  the  apparent  limits  of  the  necrosis,  it  being  possible  that 
the  necrotic  process  may  extend  secondarily  to  the  inflamed  parts.  It  is 
necessary,  then,  if  we  do  not  wish  to  run  the  risk  of  seeing  a  greater  or 
less  extent  of  the  end  of  the  bone  die,  to  saw  where  the  bone  is  perfectly 
healthy ;  and  even  in  this  latter  case  we  may  have  secondarily  an  annular 
necrosis,  if  the  periosteum  has  been  stripped  up  too  far,  and  if  the  wound 
becomes  consecutively  the  seat  of  a  suppurative  inflammation. 

The  rule  to  leave  to  ITature  the  care  of  limiting  and  separating  necrosed 
parts,  has  its  drawbacks  in  certain  regions.  It  has  everywhere  the  disadvan- 
tage of  requiring  much  time,  and  of  prolonging  the  period  of  suppuration. 
For  a  long  time  surgeons  have  asked  themselves  if  the  separation  of  sequestra 
ought  not  to  be  hastened  by  scraping,  by  shelling  off",  and  by  perforating,  the 
bone.  Belloste,  in  order  to  quicken  the  separation  of  sequestra  of  the  cra- 
nium, recommended  perforating  the  dead  part  with  a  number  of  holes,  pene- 
trating to  the  living  part  and  making  it  possible  for  granulations  to  emerge 
through  the  sequestrum  and  contribute  to  its  absorption.  Before  the  time 
of  antiseptic  dressings  this  method  had  no  advantages,  and  some  compara- 
tive experiments  which  I  formerly  made  demonstrated  that  the  separation 
of  sequestra  was  not  hastened,  and  that  there  was  danger  of  increasing  the 
necrosis  in  depth  by  the  simple  fact  that  new  wounds  were  made,  which  were 
prone  to  inflame  and  to  become  infected.' 

With  the  antiseptic  method  we  may  attack  these  superficial  necroses  more 
boldly,  removing  the  necrosed  part  promptly  with  a  chisel  or  raspatory  pene- 
trating to  the  healthy  bone.  Poncet  has  thus  accelerated  cicatrization  of 
denudations  of  the  cranium.^  In  many  other  regions  we  should  adopt  the 
same  plan,  lest  we  should  see  bone-wounds  slowly  suppurating  for  months, 
when  scraping  or  superficial  removal  might  have  cured  them  in  a  few  days. 

Sequestrotomy  sometimes  reduces  itself  to  simple  extraction  of  the  seques- 
trum. The  dead  bone  removed,  all  returns  to  order;  the  cavity  rapidly 
fills  with  granulations  which  soon  form  a  fibrous  mass  and-  finally  ossify, 
especially  if  the  periosteum  can  take  part  in  the  process.  It  often  happens, 
however,  that  these  cavities  are  obliterated  by  fibrous  tissue  which  persists 
indefinitely.;  but  this  lack  of  ossification  is  especially  seen  in  chronic  lesions 
involving  the  spongy  tissue.  In  frank  necrosis,  and  in  young  subjects,  the 
plasticity  of  the  walls  of  the  sequestrum-cavity  generally  bring  about  bony 
consolidation. 

In  osteo-myelitis  which  passes  on  to  the  chronic  state,  and  gives  rise  to  the 
complex  anatomical  forms  which  I  have  described,  we  must  not  be  content 
with  removing  the  small  movable  sequestra  which  are  discovered,  but  should 
scoop  out  the  whole  of  the  aft'ected  region,  and  remove  the  altered  medulla, 
whether  gelatinous  or  fungous,  which  is  found  there. 

'  Traits  de  la  K^g^n^ratiou  des  Os,  t.  ii.  chap.  i. 

!  Deporte,  De  la  necrose  superfioielle  (Thfese).    Lyon,  1882. 
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SCROFULO-TUBERCULOUS   AFFECTIONS   OF   BONES. 

Under  this  title  I  shall  consider  together  scrofula  and  tubercle  of  the 
hones,  because  their  pathological  histology  tends  more  and  more  to  become 
similar,  and  because  it  is  impossible  to  give  a  sketch  of  them  separately  with- 
out falling  into  frequent  repetitions.  Scrofula  is  only  a  mitigated  mani- 
festation, initial  and  usually  external,  of  tuberculosis,  and  it  leads  to  the 
latter  more  or  less  rapidly.  The  forms  of  chronic  osteitis  which  appear 
under  the  influence  of  these  two  phases  of  evolution  of  the  same  diathesis, 
or  general  tendency  of  the  organism,  have  not  well-defined  characteristics 
which  differentiate  them  exactly.  If  the  general  appearance  of  the  patient 
reveals  the  traits  attributed  to  scrofula,  or  to  tuberculosis,  the  osteitis  is 
spoken  of  as  scrofulous  or  tuberculous,  although  this  distinction  may  not  be 
fully  warranted  either  by  the  symptoms  or  by  the  pathological  anatomy  of 
the  affection.  Even  the  microscope  does  not  assist  in  this  separation,  for  it 
reveals,  in  most  sections  of  these  inflamed  bones,  both  embryonic  tubercles 
{scrofulomata  of  Granchei')  and  fully  developed  tubercles  {gray  granulations  of 
Laennec). 

If  the  embryonic  or  adult  tubercle,  if  the  bacillus  or  the  zobglear  masses 
are  what  characterize  tuberculosis  in  process  of  evolution  (scrofula)  as  well 
as  that  which  has  already  undergone  evolution  (tuberculosis),  my  description 

ought  to  include  not  only  the  subject  of  tuberculous  affections  of  the  bones 

a  chapter  created  by  ISTelaton — but  also  caries,  with  its  varieties,  and  spina- 
ventosa,  lesions  in  which  these  neoplastic  or  parasitic  elements  are  found.  I 
ought  also  to  mention  ossifluent  abscesses,^  sessile  or  by  congestion,  as  well  as 
white  swellings  (fungous  osteo-arthritis),  which  are  extremely  common  conse- 
quences of  the  localization  in  the  bones  of  tuberculosis  in  its  different  stao^es 
of  evolution. 

Historical  and  G-eneral  Considerations. — The  history  of  scrofulo-tuber- 
culous  osteopathies  is  not  very  old.     Its  first  page  was  written  by  ISTelaton, 

'  [Ossifluent  abscesses  are  such  as  originate  or  "flow"  from  bone-disease;  sessile  abscesses 
are  those  which  are  found  in  contact  with  the  diseased  bone,  and  abscesses  by  congestion  those 
which  occur  at  a  greater  or  less  distance.] 

(901) 
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who  first  described  the  morbid  entity,  tuberculosis  of  the  bones,  separating  it 
from  the  group  caries.  After  numerous  vicissitudes,  the  idea  of  the  French 
surgeon  was  accepted  by  the  whole  world,  so  much  so  that  at  the  present  day 
tuberculosis  only  is  recognized  in  chronic  osteitis,  and  caries  itself  is  regarded 
by  many  as  a  tuberculous  afl'ection  of  the  bones.  Not  merely  a  branch  of  the 
group,  but  the  whole  morbid  group  of  caries  belongs  to  tuberculosis. 

In  his  historical  sketch,  Professor  A.  ITelaton'  traces  back  to  the  earliest 
times  the  knowledge  of  tuberculosis  of  the  bones.  He  says  that  Hippocrates 
and  Galen  mention  tubercle  of  the  bones  in  the  most  precise  way.  Marcus 
Aurelius  Severinus  and  Mercurialis  also  speak  of  it  at  great  length.  In 
1735,  Traugott  Gerber  treated  likewise  of  vertebral  tuberculosis  as  of  a 
thing  well  known,  and  attributed  to  it  the  formation  of  spinal  curvatures. 
The  collection  of  dissertations  of  Platner  contains,  finally,  a  thesis  of 
Frederic  .Haacke,  "  the  title  of  which  alone,  De  iis  qui  a  tuberculis  gibhosi 
flunt,  suffices  to  show  what  were  the  ruling  ideas  at  that  time  in  regard  to 
this  point  of  science." 

The  word  tubercle  is  indeed  frequently  found  in  the  works  of  the  oldest 
authors  ;  but  this  is  all.  This  word  had  not  at  first  the  meaning  which  we 
have  attached  to  it  since  the  time  of  Laennec  and  Bayle.  Every  morbid 
product  of  small  size  and  of  globular  or  nodular  shape  was  called  tubercle. 
There  were  scrofulous,  syphilitic,  and  cancerous  tubercles,  etc.  The  word 
tubercle  referred  only  to  shape,  while  now  it  refers  both  to  shape  and  to 
nature ;  that  is  to  say,  to  the  something  which  gives  rise  to  general  phthisis, 
and  especially  to  the  most  common  and  best  known  type  of  this  disease,  pul- 
monary phthisis.  If,  then,  the  employment  of  the  word  is  ancient,  the  idea 
of  the  thing  is  modern.  It  begins  with  the  immortal  works  of  those  French 
physicians,  Bayle  and  Laennec,  upon  phthisis. 

Delpech^  appears  to  be  the  first  who,  with  a  true  notion  of  tubercle,  raised 
the  question  of  tubercle  of  the  bones.  In  1830,  Serres,  of  Moutpellier, 
developed  the  teaching  of  his  compatriot.  In  1835,  IsTichet,  of  Lyons,  dis- 
cussing Pott's  disease,  like  his  predecessors,  followed  their  example  in  con- 
sidering it  a  tuberculous  aiiection  of  the  bones.'  Pott's  disease  also  furnished 
the  subject  of  the  researches  made  by  Reid,  of  Erlangen,*  Parise,°  Tavignot,* 
and  others.  All  these  authors  studied  only  Pott's  disease,  and  endeavored 
to  prove  that  this  disease  was  not  common  caries,  but  a  tuberculous  affection. 

"  That  which  Bayle  and  Laennec  did  for  the  lung,  in  explaining  the  natural 
history  of  the  evolution  of  tuberculosis,  remained  yet  to  be  done  for  bone- 
tissue;  this  is  the  point  in  the  pathology  of  the  bones,  of  which,"  says  Nela- 
ton,  "I  have  endeavored  to  treat."'  Nelaton  distinguishes,  in  the  bones,  two 
forms  of  tuberculosis.  Sometimes  the  tuberculous  matter  is  found  collected 
in  one  or  several  centres,  hollowed  out  of  the  substance  of  the  bone-tissue 
(encysted  tubercle);  sometimes  it  is  infiltrated  in  the  cells  of  the  spongy 
tissue  {tuberculous  infiltration).  Each  of  these  forms  has  anatomical  charac- 
teristics which  make  it  possible  to  diflterentiate  it  at  all  stages  of  the  disease. 
Thus,  the  nature  and  modalities  of  the  affection  are  well  described  by  Nela- 
ton,  whose  doctrine  regarded  not  the  vertebrae  only,  but  the  whole  of  the 
osseous  system.  There  has  been  cited,  as  having  preceded  him  in  this  matter, 
a  physician  of  the  name  of  Suren,  who,  in  1834,  issued  a  thesis'  in  which  he 
described  the  miliary  and  conglomerate,  as  well  as  the  infiltrated,  forms  of 

»  Elemens  de  Pathologie  Chirurgicale,  t.  ii. 

2  Traits  des  Maladies  R6put^es  Chirurgicales,  t.  iii.  1816. 

"  M^moire  sur  la  nature  et  le  traltement  du  mal  vertebral  de  Pott.    (Gazette  MiSdioale.) 

■*  Annales  de  la  Chirurgie  Francjaise  et  Etrang6re,  1843. 

5  Archives  G^n^rales  de  M^deoine,  1843.  ^  L'Exp^rience,  1844. 

'  Th6se  inaugurale,  1836.  8  jy^  ossium  tuberculis.     Beroliiii,  1834. 
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tubercle  of  the  bones.  It  is  beyond  doubt  that  Nekton  had  not  the  least 
knowledge  of  this  obscure  dissertation,  otherwise  he  would  have  cited  it — 
he  who  had  taken  such  pains  to  discover  those  who  had  preceded  him  in 
the  most  remote  ages.  It  is  not  less  certain  that,  if  tuberculosis  of  the  bones 
had  had  no  other  advocate  than  Suren,  we  might  still  be  ignorant  of  it. 

Since  the  monograph  of  Aug.  E"elaton,  many  papers  on  tuberculous  affec- 
tions of  the  bones  have  been  published  by  Denonvilliers,  Lebert,'  Robin,^ 
Malespine,  Virchow,  Ordonez,  Gonzales  Echeverria,  Chassaignac,  Cornil  and 
Ranvier,  Grerdy,  Volkmann,  Lazarus,  Bennett,  Goetz,  Macnamara,  Grosselin,* 
Baumgarten,  Abelin,  Lannelongue,  Kraske,  Parrot,  Konig,  Koster,  Sonnen- 
burg,  Heydenreich,  Kiener,  Poulet,  Martin,  Charles  [N^elaton,  Albert,  Oilier, 
and  others.  I  cannot  mention  all  the  authors.  Among  these,  agreement  is 
far  from  being  complete.  Some  deny  or  limit,  others  accept  and  extend,  the 
teachings  of  K^laton.  The  fluctuations  of  medicaJl  opinion  relative  to  the 
nature  of  tuberculosis  in  general,  have  been  felt  at  all  times  in  the  ideas  of 
surgeons  who  occupy  themselves  with  the  pathology  of  the  bones. 

In  1850,  Reinhardt  opened  the  campaign  against  the  unity  of  phthisis,  by 
affirming,  on  the  evidence  of  the  microscope,  that  the  tuberculous  infiltration 
of  Laennec  was  only  a  catarrhal  pneumonia,  in  which  the  lung  was  incapable 
of  freeing  itself  from  the  products  of  inflammation.  Then  came  Virchow, 
declaring  with  the  authority  of  his  name  that  the  gray  granulation  was  the  sole 
and  only  criterion  of  tuberculous  aft'ections,  and  that  the  infiltrations  called 
tuberculous,  the  caseous  masses  seen  in  the  lungs  of  the  phthisical,  were  only 
inflammatory  products  in  scrofulous  persons.  There  were,  therefore,  two  varie- 
ties of  phthisical  persons,  those  whom  gi'ay  granulation  made  truly  tuber- 
culous, and  those  whom  caseation  of  the  inflammatory  products  of  a  pneumo- 
nia rendered  merely  phthisical.  Ranvier  was  the  ardent  propagator  of  these 
trans-Rhenal  ideas  in  France.  Dualism  substituted  itself  in  this  manner  for 
unieism ;  and  consequently  all  caseous  products  infiltrated  in  the  spongy  tissue 
of  the  bones  were  considered  as  simple  purulent  collections  in  retrograde 
metamorphosis.  Then  nothing  was  spoken  of  but  caseous  osteitis;  to  admit 
tuberculous  osteitis,  the  gray  granulation  was  absolutely  required. 

The  restoration  of  unieism  has  now  restored  to  the  doctrine  of  I^elaton  all 
the  ground  lost,  with  more  or  less  legitimate  additions. 

To  M.  Grancher  is  due  in  large  part  the  honor  of  having  dethroned  German 
dualism,  and  of  having  brought  about  the  triumph  of  the  principle  of  unieism 
established  by  Laennec.  He  can  write  with  full  justice:  "I  have  contri- 
buted, for  my  part,  to  overturn  that  doctrine  of  dualism,  by  showing  the 
different  stages  of  evolution  of  a  tuberculous  granulation,  from  its  embryonic 
period  to  its  old  age ;  and  also  the  various  transformations  which  it  may  un- 
dergo, according  to  its  evolutionary  tendency,  toward  the  caseous,  or  towards 
the  fibrous  state. "^  According  to  M.  Grancher,  the  granulation  of  Laennec, 
the  gray,  semi-transparent  granulation,  is  not  an  initial,  but  an  adult  pro- 
duct. "Other  granulations,  yellow  and  soft,  are  also  adult  products,  in 
which  the  caseous  state  predominates,  and  the  evolutionary  tendency  of  which 
is  toward  fusion  with  other  near  granulations  to  form  a  giant  tubercle. 
These,  in  their  turn,  unite,  invade  a  lobe  of  the  lung,  or  even  an  entire  lung, 
and  give  rise  to  tuberculous  pneumonia,  then  called  caseous.  The  tubercle, 
then,  exists  before  the  gray  or  yellow  granulation,  and  after  it.  Its  definition 
ought  not  to  be  limited  to  the  adult  age,  it  deserves  this  name  also  in  the 
earlier  and  later  periods,  that  is  to  say,  during  the  whole  course  of  its  evolu- 

^  Traite  Pratique  des  Maladies  Scrofuleuses  et  Tuberculeuses.     Paris,  1849. 
'  LittrS,  Diotiomiaire  de  M^decine,  15e  Edition.     Paris,  1884. 
3  Clinique  Chirurgioale  de  la  Cliarit6,  3e  Edition.     Paris,  1884. 
*  Diet.  Encyolop.  des  Sciences  Medioales,  Art.  Scrofule. 
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tion."  M.  Grraneher  has  been  able  to  follow  the  different  phases  of  evolution 
of  the  tuberculous  process,  to  see  it  pass  from  the  rudimentary  state  to  the 
state  of  complete  development.  At  the  beginning  there  is  an  ordinary  cellu- 
lar proliferation,  common  granulation-tissue,  which  would  not  have  any 
signification  if  there  were  not  in  its  neighborhood  more  advanced  formations. 
These  embryonic  cells  arrange  themselves  in  a  circle,  and  group  themselves 
into  microscopic  nodules.  This  is  what  M.  Grancher  calls  an  embryonic 
tubercle,  and  M.  Malassez  an  elementary  tubercle. 

This  tubercle,  or  embryonic  nodule,  being  met  with  in  larger  numbers  in 
scrofulous  affections,  M.  Grancher  also  calls  it  scrofuloma.  Scrofuloma  is 
characteristic  of  scrofula,  and,  engendering  tubercle,  explains  how  a  scrofulous 
person  may  become  tuberculous,  and  how  the  same  patient  may  perhaps  have 
at  the  same  time  strumous  and  tuberculous  lesions.  The  following  is  the  mode 
in  which  scrofuloma  becomes  tubercle,  according  to  M.  Grancher:  In  the  centre 
of  the  group  of  cells  there  appears  a  homogeneous  mass,  opaque  and  yellow, 
in  a  new  evolution,  surrounded  by  clusters  of  epithelioid  cells.  This  collar  of 
epithelioid  cells  is  itself  surrounded  by  a  zone  of  embryonic  cells.  What 
has  happened?  The  original  embryonic  cells  of  the  centre  of  the  group  have 
undergone  transformations  which  have  provoked  their  fusion.  The  fusion 
of  these  cells  gives  rise  to  the  cell  called  a  giant-cell,  and  announces  caseous 
degeneration.  So  think  MM.  Charcot  and  Grancher.  According  to  others,  the 
so-called  giant-cell  is  made  by  cutting  across  the  small  vessel,  pre-existent  or 
of  new  formation,  around  and  at  the  expense  of  which  the  tuberculous  follicle 
is  developed  (Cornil  and  Ranvier,  Kierner,  etc.).  The  union  of  a  number  of 
tuberculous  follicles  in  a  single  mass  constitutes  the  complete  maturation  of 
the  tuberculous  process,  that  is  to  say,  the  old  gray  granulation  of  Laennec, 
the  conglomerate  tubercle  of  M.  Charcot. 

If  such  is  the  evolution  of  tubercle,  the  gray  granulation,  which  suffices, 
when  it  is  present,  to  fix  the  character  of  a  lesion,  can  no  longer  be  con- 
sidered the  univocal  criterion  of  tuberculosis.  Which  is  the  metamorphosis 
of  the  tubercle-cell,  which  is  the  most  constant?  The  study  of  this  ques- 
tion has  called  forth  numerous  histological  works.  In  1868,  Langhans, 
after  having  discovered  the  epithelioid  cells  and  the  giant-cells,  believed  that 
those  cells  alone  were  characteristic  of  tuberculosis.  Schuppel  adopted  these 
ideas.  Koster  having  found  the  giant-cell  and  epithelioid  cells  in  fungosities 
of  the  joints,  Friedlander  in  lupus,  and  at  a  later  period  Brissaud  and 
Josias  in  scrofulous  gummata  and  Lannelongtie  in  the  walls  of  independent 
cold  abscesses  as  well  as  in  those  of  ossifluent  abscesses,  there  was  no  hesita- 
tion in  declaring  the  characteristic  suggested  by  Langhans  and  Schuppel  to 
be  true.  But  soon  the  same  elements — tuberculous  follicles  and  giant-cells — 
were  met  with  in  the  gummata  of  syphilis,  in  the  ulcers  of  lepra,  in  sarcoma, 
in  granulations ;  and,  to  complete  the_  confusion,  tuberculous  follicles  and 
giant-cells  were  obtained  at  will  by  injecting  animal  matters,  or  any  inert 
matter  whatsoever,  into  the  lungs,  the  bloodvessels,  the  cellular  tissue,  and 
the  peritoneum  of  animals,  or  by  simply  placing  in  their  abdomen  elder-pith, 
fragments  of  glass,  etc.  The  univocal  criterion  of  tuberculosis  was,  then, 
still  to  be  sought  for. 

It  was  at  this  time  that  M.  Martin'  was  led  by  experimentation  to  distin- 
guish true  tubercles  and  pseudo-tubercles.  The  latter  are  only  common  inflam- 
matory products  provoked  by  the  injection  of  irritating  materials  into  the 
tissues,  and,  when  they  are  inoculated  upon  new  animals,  they  are  not  repro- 
duced; whilst  the  tubercles  resulting  from  the  inoculation  of  true  tuberculous  ■ 
matter,  inoculated  in  their  turn,  are  reproduced  indefinitely  from  one  animal  to 

'  AroWves  de  Physiologie,  1881. 
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another,  giving  rise  constantly  to  generalization  of  the  tubercle.  This  is  what 
is  called  inoculation  and  generalization  in  series,  a  method  up  to  the  present 
time  uncontested,  and  the  only  one  by  which  to  distinguish  true  tubercle 
from  pseudo-tubercle.  Before  M.  Martin,  M.  Colin,  of  Alfort,*  and  M. 
Toussaint  had  already  established  the  generalization  in  series  of  tuberculous 
inoculations.  But  it  was  undeniably  M.  Martin  who  first  sought  by  this 
method  of  experimentation  the  means  of  surely  distinguishing  pseudo-tubercle 
from  true  tubercle.  The  capital  fact  upon  which  generalization  in  series  rests 
is  the  inoculability  of  tuberculosis. 

The  inoculability  of  tuberculosis  in  both  its  forms  had  been  demonstrated 
as  early  as  1866  by  M.  Villemin,''  who  had  also  practised  inoculations  in  series 
to  refute  the  objection  which  was  made  to  him,  viz.,  "that  tuberculous  matter 
taken  from  a  human  corpse  might  weir  have  no  other  action  than  that  of  a 
cadaveric  substance."'  In  1869,  M.  Chauveau  rendered  a  number  of  animals 
tuberculous  by  making  them  swallow  tuberculous  matter  obtained  from  the 
lungs  of  phthisical  persons.  Inoculability  by  the  digestive  passages  was  thus 
demonstrated.  It  is  not  necessary  for  me  to  dwell  upon  the  importance  of 
these  researches  of  French  experimenters,  in  regard  to  alimentation  and 
hygiene. 

W  hat  is  the  infecting  agent  in  these  inoculations  ?  Is  it  a  chemical  sub- 
stance, or  is  it  a  micro-organism,  which  is  carried  and  which  is  propagated  in 
inoculations  and  in  generalizations  in  series,  and  which  gives  to  tuberculosis 
its  virulence  and  its  specific  character  ?  The  general  tendency  of  thought 
is  at  present  altogether  in  favor  of  a  parasite,  which,  in  spontaneous  tubercu- 
losis, is  introduced  into  the  organism  by  the  air-tubes,  or  the  digestive  or  other 
■passages,  fixes  itself  in  the  tissues  and  fluids,  the  blood  especially,  and  under- 
goes evolution  there,  when  the  soil  is  favorable  to  it  by  a  defect  of  resistance, 
hereditary,  innate,  or  required.  "M.  Bouchard,"  says  M.  Debove,*  "main- 
tained the  existence  of  the  parasite  of  tuberculosis  some  years  ago  in  his  lectures. 
Afterwards,  Klebs,  in  Germany,  and  Toussaint,  in  France,  described  it ;  but  it 
seems  clear  that  the  parasite  which  they  described  was  due  to  imperfect  cultures. 
The  merit  of  the  discovery  belongs  to  Koch,  and  no  one  can  dispute  his  claim 
to  it."  In  1882,  M.  Koch  isolated  and  colored  the  bacillus  of  tuberculosis. 
When  this  bacillus  was  cultivated,  he  found  it  indefinitely  in  generalizations 
in  series  which  he  efliected  by  inoculations  in  animals.  The  demonstration 
would  appear  to  be  complete.  The  bacillus  might  be  considered  the  univocal 
criterion  of  tuberculosis,  and  might  take  the  place  of  the  gray  granulation,  the 
tuberculous  follicle,  and  the  giant-cell.  ^Nevertheless,  a  conclusion  must  not 
be  reached  too  hastily.  For  MM.  Malassez  and  Vignal  have  just  declared, 
in  a  communication  to  the  Soeiete  de  Biologic,'  that  they  have  not  found 
any  bacilli  in  lesions  which  clinical  observation  and  experimentation  have 
shown  to  be  undoubtedly  tuberculous ;  and  that  they  have  found  in  them 
another  form  of  micro-organism — micrococci  joined  in  zooglear  masses.  There 
would  appear  to  be,  then,  a  tuberculosis  with  bacilli,  and  a  zooglear  tubercu- 
losis ;  and,  I  would  add,  there  are  still  many  obscurities  to  be  cleared  up,  in 
spite  of  the  progress  made.  It  is  evident  that  clinical  observation  remains, 
up  to  the  present  time,  our  surest  guide. 

The  general  ideas  expressed  above  are  wholly  applicable  to  tuberculosis  of 

'  Bull,  de  I'Acad^mie  de  M^decine. 

2  Cause  et  nature  de  la  tuberoulose  (Bull,  de  rAcad^mie  de  M^deoine,  t.  xxxl.  p.  211)  ;  Etude 
sur  la  Tuberoulose,  1867  ;  De  la  Virulence  et  de  la  specificity  de  la  tuberoulose  (Bull,  de  I'Acad^- 
mie  de  M^deoine,  Aout,  1868,  t.  xxxiii.  p.  746). 

3  Chauveau,  Journal  de  M^deoine  V^terinaire. 

*  Semaine  M^dicale,  No.  21,  1883.  »  Gazette  Hebd.,  Mai,  1883. 
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the  bones.  Among  the  most  recent  works  in  which  tuberculous  affections  of 
the  bones  are  considered  in  the  light  of  the  modern  views,  I  ought  to  men- 
tion those  of  M.  Lannelongue,'  of  M.  Parrot,^  of  MM.  Kierner  and  Poulet,* 
of  M.  Dubar,*  of  M.  Charles  N'elaton,''  and  of  M.  Oilier.*  I  shall  analyze 
these  works  in  the  pages  which  follow. 

Classification  AND  Pathological  Anatomy  of  Scrofulo-tuberculous  Osteo- 
pathies.— The  want  of  certainty  which  still  exists  in  regard  to  the  nature  of 
some  chronic  inflammations  of  the  bones,  makes  it  a  duty  not  to  separate 
them  too  absolutely.  I  shall  therefore  classify  the  osteopathies  which  are 
the  subject  of  this  work  in  two  groups,  viz :  Undoubtedly  tuberculous  osteo- 
pathies, and  probably  tuberculous  osteopathies.  In  the  first  category  are  found 
encysted  tubercle  and  the  tuberculous  infiltration  of  Nelaton ;  the  circum- 
scribed puriform  infiltration,  or  primary  and  chronic  tubercle,  of  M.  Kier- 
ner, and  the  diffuse  infiltration,  acute  tuberculous  osteitis,  of  the  same 
author ;  the  isolated  tuberculous  granulations  and  the  confiuent  tuberculous 
granulations  of  MM.  Cornil  and  Ranvier ;  and  the  generalized  miliary  tuber- 
culosis of  Parrot.  The  terminology  has  varied  since  the  time  of  KTelaton ; 
but  his  classification  remains,  and  is  sufficient.  I  shall  adopt  it.  In  the 
second  category  are  the  caries  of  systematic  authors,  spina  ventosa,  and  per- 
haps the  dry  caries  of  Volkmann. 

I.  Undoubtedly  Tuberculous  Osteopathies. — The  habitual  seat  of  these 
osteopathies  is  the  spongy  tissue  of  the  bones.  They  are  found,  in  order  of 
frequency,  in  the  bodies  of  the  vertebrae ;  in  the  extremities  of  the  long  bones 
(epiphysis  and  juxta-epiphyseal  portion  of  the  diaphysis) ;  in  the  short  bones 
of  the  hands  and  feet ;  more  rarely  in  the  flat  bones ;  and  exceptionally  in 
the  diaphyses  of  the  long  bones. 

(1)  Encysted  Tubercle. — According  to  the  authoritative  description  of  Nela- 
ton,  encysted  tubercle  presents  itself  in  the  shape  of  a  closed  cavity  containii]g 
a  yellowish-white,  opaque  material,  resembling  putty.  This  material  has  a 
characteristic  odor.  It  is  devoid  of  elasticity  and  retains  the  imprint  of  the 
finger ;  it  contains  no  bony  particles ;  it  sometimes  exhibits  marblings  of  a 
whiter  or  grayish  tint ;  it  is  not  made  up  of  concentric  layers ;  it  spreads 
through  water  without  being  dissolved,  forming  grumous  masses  which  float 
at  first  in  the  liquid,  but  soon  fall  to  the  bottom  of  the  vessel.  "  With  the 
microscope  this  dense  plasma  may  be  seen  to  contain  a  considerable  propor- 
tion of  tuberculous  corpuscles,  mixed  with  a  large  quantity  of  amorphous 
matter,  and  a  great  number  of  gray  or  yellow  granules,  some  fatty,  others 
calcareous."  (l^elaton.)  Except  in  terms,  modern  histology  has  little  to 
change  in  this  description  of  the  French  surgeon. 

A  cyst-membrane  lines  all  the  anfractuosities  of  the  tuberculous  cavity.  Its 
thickness  varies  from  one  to  two  millimetres ;  it  is  gelatinous,  at  first  soft,  but 

'  Tubercules  des  os,  tumeurs  blanches  oons^outives  (Bull,  de  la  Soo.  de  CWr.  1879).  Abo6s 
froid,  et  tuberculose  osseilse.    Paris,  1881. 

2  Du  spina  ventosa  (Gaz.  m^d.  de  Paris,  1880). 

8  De  I'ostiiop^riostite  tuberculeuse  chronique,  ou  carie  des  os  (Archives  de  Physiologie,  1883). 

*  Anatonaie  pathologique  des  ostfiites.     (Thfese  d'agr^gation.     Paris,  1883.) 

^  La  tuberoule  dans  les  affections  chirurgloales.     (Thise  d'agr^gation.     Paris,  1883.) 

8  Des  resections  et  des  amputations  chez  les  tuberculeux  (Lyon  MiSdical,  1883). 

N.  B.  Among  the  recent  works  to  be  consulted,  I  would  also  mention  Renaut,  Notion  actuelle 
du  tuberoule  et  de  la  tuberculose  (Gazette  Hebd.,  1883).  Chandelux,  Des  synovites  fongueuses, 
articulaires  et  tendinuses.  (Th6se  d'agr^gation,  18831)  Hanot,  Des  rapports  de  I'inflammation 
avec  la  tuberculose.  (These  d'agr^gatiou,  1883.)  Quinquand,  De  la  scrofule  dans  ses  rapports 
avec  la  phthisie  pulmonaire.  (Thfese  d'agr%ation,  1883.)  Schmitt,  De  la  tuberculose  exp6rimen- 
tale.  (Thfese  d'agr6gation,  1883.)  M.  PoUonson,  Note  sur  les  formes  anatomiques  de  la  tuber- 
culose artioulaire  et  revolution  olinique  des  fongosit^s  (Gaz.  Hebd.,  1883). 
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afterwards  increasing  in  consistence,  while  at  the  same  time  its  color  become? 
reddish  in  consequence  of  the  formation  of  a  vascular  network  spreading  ovei 
its  surface.  From  this  network  depart  a  number  of  prolongations  which  pene- 
trate the  areolae  of  the  bone-tissue,  and  unite  the  membrane  to  the  walls  of  the 
cavity.  The  internal  surface  of  the  sac  is  likewise  shaggy  ;  its  texture  is  com- 
posed of  white,  fibrous,  inextensible,  felted  filaments, and  represents,  "in  minia- 
ture proportions,  the  texture  of  the  capsules  of  the  joints.'"  (ISTelaton.)  "Ex- 
amined under  the  microscope,  this  membrane  appears  to  be  composed  of 
anatomical  elements  like  those  of  the  matter  contained  in  its  interior."  From 
this  citation  it  will  be  seen  that  ISTelaton  had  already  described  the  process 
of  encysting  and  of  extension  of  tuberculous  products,  upon  which  M. 
Lannelongue  has  recently  dwelt  in  connection  with  abscesses  by  congestion. 

I  understand  the  series  of  phenomena  which  end  in  the  formation  of  an 
encysted  conglomerate  in  the  following  way.  Bacilli  or  micrococci,  having 
been  introduced  into  the  circulation,  become  stranded  in  the  capillary  of  a 
Haversian  canal,  and  set  up  around  them  the  special  inflammatory  reaction 
which  receives  the  name  of  tuberculous  follicle,  gray  granulation,  etc.,  alto- 
gether analogous  to  that  which  an  inert,  non-specific  foreign  body  produces. 
As  in  every  osteitis,  the  bone-tissue  becomes  dissolved  ;  a  lacuna  of  Howship 
is  created.  The  bacilli  multiply ;  they  invade  new  vessels,  and  provoke  new 
tuberculous  formations;  other  canals  of  Havers  are  involved;  and  so  on  inde- 
finitely. By  ceaseless  multiplication  of  the  parasites — a  multiplication  which 
establishes  an  essential  diflference  between  the  perturbing  action  of  tuberculous 
parasites  and  that  of  noVi-parasitic  foreign  bodies,  and  which  explains  the 
difference  in  extent  and  in  gravity  of  the  disorders  which  they  respectively 
produce — and  by  the  eliminative  inflammation  which  they  excite,  it  comes 
to  pass  that  a  certain  part  of  the  bone  is  implicated  and  destroyed.  The 
central  tubercles,  being  ill-nourished,  undergo,  caseous  degeneration,  while 
those  of  the  periphery  preserve  their  character  in  the  midst  of  the  fibro- 
embryonie  tissue  which  secondary  inflammation  has  produced  around  them. 
This  invaded  peripheral  portion  of  the  bone  constitutes  what  is  called 
the  encysting  membrane.  In  proportion  as  the  bacilli  invade  the  neigh- 
boring bony  layers,  the  most  central  portions  of  the  false  membrane  un- 
dergo in  turn  caseation  from  being  deprived  of  the  nutrient  juices,  the 
access  of  which  is  prevented  by  the  obliteration  and  destruction  of  the 
capillaries.  The  micro-organism  of  encysted  tubercle  is  probably  not  the 
same  as  that  of  tuberculous  osteopathies  with  a  more  markedly  invading 
and  acute  course.  It  may  not  be  the  bacillus  of  Koch ;  it  may  be  one  of 
its  evolutionary  forms,  either  more  perfect  or  less  advanced.  It  is  quite 
reasonable  to  think  that  the  different  forms  of  tuberculosis  depend  upon 
different  micro-organisms,  or,  better  still,  upon  a  single  parasite  with  many 
metamorphoses,  and  which,  according  to  its  soil,  goes  more  or  less  completely 
through  the  cycle  of  its  possible  destiny.  However  this  may  be,  the  reaction 
which  it  causes  is  but  slight  in  encysted  tubercle.  The  invading  process 
stops,  doubtless,  when  the  general  and  local  conditions  cease  to  be  favorable 
to  the  generation  and  life  of  the  parasite.  Such  is  my  idea  of  the  course  of 
encysted  tubercle. 

There  remain  for  us  to  study  the  bone-cavity  of  the  encysted  tubercle  and 
the  parts  which  surround  it.  The  tuberculous  cavity  is  situated  either  at 
the  centre  or  on  the  surface  of  the  bone.  When  it  is  central,  the  cavity  is  more 
or  less  rounded;  sometimes  it  is  anfractuous  and  has  diverticuli.  Its  surface 
is  usually  smooth,  but  sometimes  studded  with,  needles  of  bone,  which 
ISTelaton  compared  to  the  papillse  of  the  tongue  of  a  cat  or  tiger.  Sometimes 
the  walls  are  formed  of  "  heterogeneous  tissues,  such  as  osseous,  fibrous  and 
cartilaginous."    It  is  thus  when  the  cavity  has  perforated  the  connecting 
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cartilage  and  extended  to  the  diaphysis  from  the  epiphysis,  or  conversely  ;  or 
when  it  opens  into  a  joint,  passing  through  the  articular  cartilage ;  or  when, 
finally,  it  destroys  the  cortical  layer  and  appears  and  develops  under  the 
periosteum.  In  the  last  case,  the  process  is  accompanied  by  periostitis  with 
more  or  less  abundant  periosteal  bone-proliferation ;  and  in  case  of  penetra- 
tion of  a  joint,  an  arthritis  arises,  sometimes  acute,  but  more  often  fungous 
and  chronic. 

But  the  distinctive  characteristic  of  encysted  tubercle  is  the  slight  degree 
of  reaction  which  it  sets  up  around  it,  its  course  being  so  slow  and  slug- 
gish, that  it  may  not  reveal  itself  by  any  symptom  during  life.  On  making 
sections  of  all  the  bones  in  autopsies,  tubercles  are  sometimes  met  with  (or 
cysts  resulting  from  their  spontaneous  cure)  in  persons  whom  no  one  would 
suspect  of  being  likely  to  present  them.  M.  Ranvier  has  also  made  the  remark 
that  tuberculous  granulations,  even  massed  in  islets,  may  occupy  extensive 
areas  of  the  medulla  without  it  being  possible  to  suspect  their  existence,  except 
from  a  slight  discoloration  of  the  tissue ;  the  microscope  alone  enables  us  to 
afiirm  their  presence. 

Around  an  encysted  tubercle  the  bone-tissue  usually  presents  only  a  very 
slight  injection,  describing  a  reddish  circle  two  or  three  millimetres  in  width. 
In  children  the  spongy  tissue  being  red,  this  hyperaemic  circle  cannot  be  recog- 
nized. In  the  adult,  as  in  children,  the  cavity  does  not  contain  any  seques- 
trum, and  is  formed  by  the  destruction,  and  not  by  displacement  of  the  bone- 
tissue.  The  same  is  true,  it  will  be  understood,  of  the  cartilaginous  and  fibrous 
tissues  which  the  tubercle  encounters  in  its  development.  The  dimensions  of 
the  tubercle-cavity  vary  from  five  or  six  millimetres  in  diameter,  up  to  two 
or  three  centimetres.  Encysted  tubercles  are  not  generally  seen  in  large 
numbers. 

Encysted  tubercle  is  not  found  only  in  the  crude  state ;  it  may  also  be 
found  softened.  At  the  end  of  a  variable  time,  sometimes  several  years,  the 
mass  becomes  softened,  without  or  with  inflammation.  In  the  latter  case, 
the  tuberculous  matter  will  be  found  mixed  with  a  greater  or  less  number  of 
pus-corpuscles  and  the  peripheral  irritation  will  be  more  considerable.  May 
we  not  consider  the  forms  of  osteitis  which  are  called  neuralgic,  or  painful, 
to  be  tuberculous  bone-abscesses  of  this  kind,  strangulated  by  the  resistance 
of  the  walls  of  the  cavity? 

When  a  tuberculous  abscess  opens  into  a  joint,  it  sets  up  a  more  or  less 
acute  arthritis ;  when  it  opens  on  the  surface  of  the  bone,  it  causes  a  collec- 
tion of  fluid  under  the  periosteum,  or  under  the  aponeurosis,  which  insinuates 
itself  in  the  cellular  interstices  of  the  organs,  until  it  arrives  under  the  integu- 
ments and  pei'forates  them.  I  have  already  spoken  of  the  periostosis,  which, 
according  to  ^CsTelaton,  in  the  extremities  of  the  long  bones  opposes  an  ever- 
increasing  barrier  to  the  progress  of  an  abscess  on  the  side  of  the  periosteum, 
and  compels  it  to  travel  in  the  direction  of  the  joint. 

All  osseous  and  tuberculous  abscesses  do  not  go  on  in  this  way  until  thev 
burst  externally.  jSTon-inflammatory  softening  of  the  tuberculous  material 
may  be  followed  by  its  complete  absorption.  Sometimes  there  remains  in  the 
cavity  nothing  but  limiiid  serum.  Such  is  the  etiology  of  some  cysts  in  the 
bones.  Ossifluent  abscesses  resulting  from  the  softening  of  encysted  tuber- 
cle do  not  always  rupture ;  they  may  be  absorbed  and  leave  only  a  cord 
attached  to  the  bone  as  a  sign  of  their  former  presence.  The  classical  type 
of  ossifluent  abscess  is  the  abscess  by  congestion  of  Pott's  disease  of  the  spine. 
"We  know,  from  the  researches  of  Volkmann  and  of  Lannelongue,  their  mode 
of  progress,  which  consists  in  successive  invasion  of  the  conne'ctive  tissues  by 
tubercle.  The  membrane  is  formed  of  proliferated  and  hardened  connec- 
tive tissue,  it  is  crowded  with  tubercles  which  destroy  it  little  by  little  as 
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they  undergo  caseation  and  soften,  at  the  same  time  that  a  new  layer  of  con- 
nective tissue  is  invaded  and  proliferates. 

The  encysted  tubercle  v^^hich  we  have  studied  in  the  crude,  indolent  state, 
and  in  the  state  of  softening  with  ossifluent  abscesses  extending  to  the  joints 
■or  not,  may  also  be  met  with  in  the  state  of  cicatrization  and  cure.  I  shall 
not  refer  again  to  cysts  which  are  the  residue  of  cured  tubercles.  I  wish  to 
speak  now  of  a  more  common  and  also  a  more  happy  termination.  Justify- 
ing the  definition  of  Grancher :  "  an  inflammatory  neoplasm  with  a  fibro- 
caseous  tendency,"  encysted  tubercle,  after  having  voided  its  softened  pro- 
ducts, may  become  the  seat  of  a  connective-tissue  proliferation,  abundant 
and  vigorous  enough  to  flU  the  cavity  with  granulations,  the  tufts  of  which, 
purged  of  all  tuberculous  elements  by  inflammation,  lose  by  degrees  their 
rich  vascularity,  and  are  transformed  into  stable  fibrous  tissue.  This  is  a 
mode  of  recovery  by  no  means  rare.  It  may  be  favored,  in  some  cases,  by 
approximation  of  the  walls  of  the  bone-cavity  in  consequence  of  a  pathologi- 
cal spontaneous  fracture,  as  occurs  sometimes  in  Pott's  disease,  when  the 
body  of  the  vertebra  has  been  reduced  to  a  thin  shell.  So  far  from  trying  to 
hinder  this  form  of  fracture,  it  should  therefore  be  favored  and  directed. 

(2)  Tuberculous  Infiltration  of  Nelaton  ;  Confluent  Granulations  of  Ranvier. 
— "  Some  authors  have  had  an  imperfect  idea  of  this  form  of  tuberculous 
affection  of  bones,  but  none  of  them  have  described  it."     l^elaton,  who  wrote 


Fig.  1443, 


Head  of  the  femur  after  resection.  B, 
diarthrodial  cartilage  sliowiug  multiple 
warty  prominences.  At  the  upper  part 
is  a  more  conBiderable  elevation  pro- 
duced by  fungating  masses,  which  are 
well  seen  in  the  next  figure.  A,  neck  of 
the  femur.  Between  the  head  and  the 
neck  is  seen  an  excavation,  which  was 
filled  with  fungous  masses,  and  which 
communicated  with  the  central  tubercle 
seen  in  the  following  figure. 


Head  of  the  femur,  removed  in  a  resection  for  sappurating 
coxalgia  by  Professor  Oilier.  A,  articular  cartilage,  at  o,  elevated 
by  fungous  masses ;  b,  rarefaction  and  meduUization  of  the 
spongy  tissue  ;  d,  d,  foci  of  tuberculous  osteitis  of  a  yellow  color  ; 
£,  cavity  of  osteitis,  containing  a  sequestrum  surrounded  by  fun- 
gous growths ;  u,  o',  o",  splintered  surface  of  bone  below  the  line 
of  section  of  the  saw. 


these  words,  admits  however  that  Niehet,  of  Lyons,  mentioned  in  some  of 
his  observations  the  presence  of  caseous  matter  in  the  spaces  of  the  spongy 
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tissue.  But  l^ichet  did  not  describe  tuberculous  infiltration  systematically, 
as  K'elaton  has  done.  This  surgeon  says  that  tuberculous  infiltration  may  be 
met  with  alone  or  associated  with  the  first  form  (encysted  tubercle),  but  that 
it  never  follows  it.  It  appears  in  two  dift'erent  states,  which  may  be  considered 
as  two  stages  of  the  same  form,  and  which  may  be  designated  by  the  names, 
semi-transparent  infiltration  and  puriform  or  opaque  infiltration. 

Semi-transparent  infiltration  is  characterized  by  the  deposit  of  a  gray, 
opaline  material  in  the  spaces  of  the  spongy  tissue,  which  appears  as  if  in- 
vaded by  a  brain-like  substance.  In  color  these  spots  contrast  sharply  with 
the  rest  of  the  bone.  A  stream  of  water  directed  upon  the  spaces  of  the 
spongy  tissue  does  not  drive  out  the  infiltrated  material,  which  sticks  tightly 
to  the  lamellae,  of  this  tissue ;  a  very  slender  bloodvessel  passes  through  them 
and  gives  them  a  grayish-red  color.  The  presence  of  the  semi-transparent 
infiltrate  brings  about  no  modification  in  the  density  of  the  bone-tissue. 

Puriform  infiltration,  on  the  other  hand,  which  succeeds  the  semi-trans- 
parent infiltration,  "  is  distinguished  from  the  preceding :  1st,  by  the  dull 
yellow  color  of  the  infiltrated  portions  of  bone  ;  2d,  by  the  absence  of  blood- 
vessels; 3d,  by  interstitial  hypertrophy  of  the  bone-tissue."  (ISTelaton.)  The 
yellow  material  gradually  undergoes  softening  and  becomes  puriform ; 
whence  its  confusion  with  caries.  The  absence  of  bloodvessels  is  one  of  the 
facts  which  it  is  most  important  to  note,  says  ISTelaton.  The  hypertrophy  of 
the  bone  does  not  extend  to  its  whole  mass ;  the  lamellae  of  the  spongy  tissue 
are  alone  hypertrophied,  and  sometimes  to  such  an  extent  that  the  spaces 
which  they.circumscribe  are  almost  entirely  obliterated.  ISTevertheless  there 
are  some  exceptions  to  this  rule.  The  bones  of  the  foot  or  hand  may  be  in- 
filtrated with  tuberculous  matter  without  undergoing  eburuation.  ilfelaton 
explains  this  breaking  of  the  rule  by  the  rarefaction  having  existed  before  the 
infiltration.  If  the  other  bones  of  the  tarsus  and  of  the  carpus  are  examined, 
he  says,  they  will  be  found  rarefied,  although  free  from  infiltration.  This 
appears  to  be  a  somewhat  specious  explanation.  For  there  is  no  proof 
of  the  priority  of  the  rarefaction.  We  know,  on  the  other  hand,  that  the 
bones  near  a  centre  of  chronic  osteitis  or  arthritis  become  consecutively 
rarefied,  in  consequence  of  the  disturbance  of  nutrition  resulting  from  the 
disease,  from  immobility,  from  the  pressure  of  dressings,"  etc.  It  is  very 
possible  that  at  the  beginning  there  is  interstitial  hypertrophy,  and  that 
afterwards  rarefaction  supervenes.  The  succession  of  absorption  to  prolifera- 
tion is  a  common  occurrence  in  affections  of  the  bones.  Different  anatomi- 
cal, constitutional,  or  therapeutic  conditions  may  hasten  or  retard  the  suc- 
cession of  these  phenomena.  To  conclude,  a  pre-existent  osteoporosis  does 
not  seem  to  me  certain  except  in  tuberculous  infiltrations  of  the  bones  follow- 
ing fungous  synovitis.  Then  caries  is  present,  a  lesion  which  I  look  upon  as 
an  osteopath}',  pre  bably  tuberculous,  but  which  was  not  so  regarded  by 
Nelaton.  ISTelaton  does  not  believe  that  purulent  infiltration  is  always  pre- 
ceded by  semi-transparent  infiltration ;  the  infiltration  may  be  of  an  opaque 
yellow  color  from  the  start.  However  this  may  be,  "  every  tuberculous  in- 
filtration in  a  bone  is  a  necrosis  of  the  infiltrated  tissue."     (ISTelaton.) 

Necrosis  is  the  consequence  of  the  obliteration  of  the  vessels  by  prolifera- 
tion of  the  osseous  substance  of  the  lamellae,  in  a  word,  by  condensing  osteitis. 
Around  the  portion  of  bone  thus  mortified  by  ischaemia,  a  zone  of  eliminat- 
ing osteitis  is  formed,  which  isolates  it  and  makes  it  a  sequestrum,  and  this 
inflammatory  process  persists,  in  a  continuous  or  intermittent  manner,  until 
the  sequestrum  is  eliminated,  spontaneously  or  bj'  the  aid  of  an  operation, 
from  its  cavity,  which  is  lined  with  granulations  themselves  more  or  less 
infiltrated  with  tuberculous  products  (Fig.  1444).  The  isolation  of  the  dead 
bone  may  sometimes  be  long  delayed :   "  1st,  Because,"  says  ijfelaton,  "  the 
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cause  which  in  this  case  produces  the  necrosis  acts  with  extreme  slowness ; 
2d,  because  as  the  inflammation  continues  to  propagate  itself  to  the  neigh- 
boring parts,  the  boundary  between  the  healthy  and  the  diseased  portion  is 
constantly  receding,  so  that  the  circle  of  elimination  cannot  form."  ISTelaton 
says  that  two  sequestra  may  wear  each  other  away  if  they  rub  together. 
This  must  be  a  rare  occurrence,  and  the  loss  of  tissue  of  not  much  importance. 

Puriform  infiltration  gives  rise  to  abscesses  which  make  their  appearance 
either  on  the  surface  of  the  bones  or  at  the  joints.  But  it  does  not  generally 
have  as  an  accompaniment  slow  abscesses  by  congestion,  like  the  encysted  form. 
The  description  and  the  considerations,  of  which  the  formation,  the  course, 
and  the  termination  of  abscesses  dependent  upon  encysted  tubercle  of  bone 
have  already  been  the  subject,  apply  to  abscesses  from  tuberculous  infiltration, 
Avith  this  diiference :  that  infiltration  usually  sets  up  a  more  acute  and  prompt 
reaction.  Nevertheless  it  sometimes  proceeds  by  slow  steps,  and  may  remain 
latent  for  a  very  long  time.  It  msiy  happen  that  the  centres  of  infiltration 
are  discovered  only  by  accident,  at  an  autopsj*.  This  happened  in  the  case  of 
a  child,  four  years  old,  who  died  of  tuberculous  meningitis  at  La  Chariti, 
where  he  had  been  admitted  for  a  tibio-tarsal  white  swelling.  M.*Gan- 
golphe,  wishing  to  know  if  the  patient  had  not  tubercles  in  other  bones  than 
those  of  the  foot,  made  sections  of 

the  whole  skeleton,  and  found  in  Fig- 1445. 

the  head  of  the  left  femur,  which 
was  apparently  perfectly  healthy, 
a  tuberculous  nodule  which  ap- 
peared to  be  on  the  point  of  open- 
ing into  the  joint,  which  was  also 
still  free  from  disease.  I  give  in  Fig. 
0003  a  representation  of  this  section. 

In  spite  of  the  presence  of  a  por- 
tion of  dead  bone  which  was  begin- 
ning to  be  detached,  there  was  as  yet 
no  articular  involvement.  The  spe- 
cimen presents  also  an  interesting 
example  of  perforation  by  destruc- 
tion of  the  epiphyseal  cartilage. 

We  have  seen  that  during  the 
reign  of  dualism — the  overturning 
of  which  is  in  great  part  due  to  M. 
Grancher,  and  partly  also  to  MM. 
Thaon  and  Lepine  —  the  tuber- 
culous infiltration  of  Nelaton  was 
regarded  as  a  simple  caseous  ostei- 
tis. Even  now  there  are  still  a 
certain  number  of  opponents  of  his 
views,  among  whom  is  M.  Gosselin. 
Cornil  and  Ranvier,  to  mention 
only  the  most  classical  histologists,  admit  them,  with  restrictions  which  have 
not  the  significance  at  the  present  time,  as  far  as  caries  is  concerned,  that 
they  had  ten  years  ago.  In  their  view  the  tuberculous '  infiltration  of 
I^elaton  corresponds  to  various  lesions :  osteitis,  caries,  with  caseous  trans- 
formation of  the  medullary  or  purulent  elements,  and  syphilitic  gummata ; 
but  they  recognize  also  a  true  tuberculous  infiltration  resulting  from  the 
presence  in  the  bone-tissue  of  confluent  tuberculous  granulations.  They 
describe  these  in  the  following  way:  Their  size  does  not  equal  that  of 
isolated  granulations  (less  than  from  one  to  two  millimetres  in  diameter), 


Tuberculous  nodule  witli  latent  sequestrum  of  the  head 
of  the  left  femur.  Child  four  years  old.  A,  A,  tubercu- 
lous sequestrum  ;  B,  fragment  of  the  connecting  cartilage, 
constituting  part  of  the  sequestrum  ;  C,  caseo-fibrous  mate- 
rial surrounding  the  sequestrum  ;  D,  lamella  of  bone-tissue 
forming  the  wall  about  to  give  way  on  the  side  of  the 
joint ;  E,  capsule  of  the  joint ;  J^,  connecting  cartilage,  a- 
part  of  which  constitutes  part  of  the  sequestrum. 
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they  undergo  caseous  degeneration,  obliterate  the  bloodvessels  which  they 
cross,  and  cause  consecutively  necrosis  and  caseation  of  the  anaemic  bone- 
tissue,  or  of  the  medulla,  when  this  is  surrounded  with  granulations.  Ac- 
cording to  these  authors,  the  sequestra  ai-e  not  due  to  condensing  osteitis,  as 
Nelaton  believed,  but  to  ischsemia  of  the  parts.  The  confluent  granulations 
may  give  rise  to  both  forms  of  tuberculosis  described  by  that  surgeon. 
As  to  the  hypertrophy  of  the  bone-trabeculse,  so  peculiar  to  infiltration, 
according  to  Nelaton,  MM.  Cornil  and  Ranvier  say  that  usually  they  undergo 
neither  condensation  nor  rarefaction.  They  also  call  attention  to  the  fact 
that  the  caseous  melting  down  of  the  medulla  does  not  extend  to  the  bone- 
corpuscles,  the  nuclei  of  which  become  irregular  in  outline,  it  is  true,  but 
are  not  surrounded  by  fatty  granulations;  a  characteristic  which,  they  say, 
"permits  the  caseous  transformation  which  supervenes  upon  confluent  tuber- 
cles to  be  distinguished  from  that  which  accompanies  caries."^ 

Quite  recently  MM.  Kiener  and  Poulet  have  taken  up  this  study,  with  the 
modern  views.''  They  have  demonstrated  the  presence  of  the  tuberculous 
follicle  in  the  depths  of  the  bone-tissue.  In  their  preparations  one  may  fol- 
low the  whole  course  of  follicular  development.  The  cells  of  the  inner  wall 
of  the  capillaries  of  the  diseased  region  hypertrophy,  undergo  hyaline  degene- 
ration, run  together,  and  end  in  the  formation  of  a  giant-cell  which  fills  the 


Fig.  1446. 


Fig.  1447. 


Section  of  a  tuberculous  bone.    ^,  tuberculous  folli-  Section  tbroTightbeperipheryofapatchof  tuberculous 

cle;  B,  section  of  a  vessel,  in  which  is  seen  hypertro-  infiltration.    A^  sub-periosteal  layer  of  bone  depend- 

phy  of  the  endothelial  cells ;   C,  trabeoulse  of  bone.  ent  on  distant  irritation.    Sometimes  it  is  very  thick, 

(After  Charles  N61aton.)  and  forms  a  true  shell  around  the  secLuestrum.    This 

is  seen,  especially  in  children,  in  the  region  of  the 
phalanges  {spina  ventosa) ;  B,  old  bone ;  O,  ridge  of 
eliminative  rarefying  osteitis,  separating  the  infil- 
trated and  necrosed  part  from  the  normal  tissue ;  D, 
the  sequestrum  with  its  hypertrophied  trabeculse. 
(After  Charles  N^laton.) 

capillary.  The  pathological  irritation  exerting  its  influence  also  on  the  other 
tunics  of  the  vessels,  the  latter  are  infiltrated  with  epithelioid  cells,  and  with 
embryonic  cells.  The  follicle  is  then  formed,  and  the  vessel  is  closed.  (Fig. 
1446.)    I  give  here  some  of  the  drawings  of  these  authors.     In  Fig.  1447,  M. 

'  Cornil  et  Ranvier,  Manual  d'Histologie  Path.,  186.9. 
'  Kiener  et  Poulet,  Archives  de  Physiologie,  1880. 
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Kiener  has  represented  a  section  from  the  periphery  of  a  patch  of  tuberculous 
infiltration.  Fig.  1448  represents  a  section  of  diffused  tuberculous  infiltra- 
tion, designated  by  MM.  Kiener  and  Poulet  under  the  name  of  acute  tuber- 
culous osteitis. 


Fig.  1448. 


Diffuse  infiltration,  acute  tuberculous  osteitis  of  MM.  Kieuer  and  Poulet.  1,  tuberculous  follicles  ;  2,  giant>ee1]s 
scattered  tbrough  tlie  proliferated  cellular  tissue;  3,  cavities  caused  by  caseous  breaking-down  of  the  follicles; 
4,  rarefied  bone-tissue. 

The  sequestrum  does  not  always  show  hypertrophy ;  in  some  cases  its 
trabeculse  are  thinned.  M.  Kiener  has  studied  the  histological  conditions  of 
condensation  and  rarefaction.  In  his  opinion  the  proliferation  of  bone  is 
preluded  by  the  appearance  of  osteoblasts  upon  the  trabeculse,  as  in  normal 
growth.  Around  these  osteoblasts  there  is  deposited  bone-material,  some- 
times in  continuous  layers,  sometimes  in  small  protuberances.  At  still  other 
times,  the  bone-material  is  deposited  between  the  fibres  of  the  connective 
tissue  furnished  by  medullary 'proliferation.  Rarefaction  is  brought  about 
in  two  ways ;  sometimes,  as  in  the  formation  of  a  lacuna  of  Howship,  the 
edges  of  the  trabeculse  are  furrowed  by  small  fossfe  with  regular  outlines. 
The  work  of  wearing  away  is  caused  by  the  giant-cells — by  osteoclasts,  accord- 
ing to  the  expression  of  Kolliker — which  owe  their  origin  to  a  functional 
and  anatomical  transformation  of  the  osteoblasts,  according  to  M.  Julius 
Busch  {psteoblasty).  Sometimes  the  rarefaction  results  from  solution  of  the 
calcareous  cement  and  return  of  the  bone-substance  to  the  fibrous  state.  It  is 
well  known  that  Charles  Robin  attributed  the  density  of  the  sequestrum,  not 
VOL.  VI. — 58 
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to  a  new  formation  of  bone,  but  to  a  simple  accumulation  of  calcareous  salts 
in  the  areolse  of  the  spongy  tissue  and  in  the  canals  of  Havers.  According  to 
Lanneiongue,  the  hypertrophy  of  the  sequestra  is  apparent  only ;  they  lose 
their  compactness  by  remaining  in  pus  or  in  the  liquids  of  the  cavities  which 
contain  them. 

(3)  Disseminated  Tuberculosis. — In  some  cases  there  has  been  observed  a 
sort  of  general  granulation  of  the  skeleton.  In  all  the  bones  there  are  seen, 
in  the  midst  of  the  marrow  of  the  spongy  tissue  or  of  the  medullary  canal, 
tuberculous  granulations  in  variable  numbers.  Isolated  tuberculous  granula- 
tions are,  according  to  M.  Rauvier,  quite  frequent  in  the  skeleton  of  the 
phthisical.  Examining  the  bones  of  persons  who  had  died  of  phthisis  with- 
out any  apparent  evidence  of  tubercle  of  the  bones,  Ranvier  found,  six  times 
out  of  twenty,  granulations  in  the  adult.  I  am  convinced  that  a  similar 
investigation  in  children  would  be  even  oftener  rewarded  with  success.  It  is 
probable  that,  among  the  many  cases  of  juxta-epiphyseal  osteitis  following 
grave  pyrexias,  a  certain  number  are  of  tuberculous  origin — are  cases  of 
osseous  granuloma.  Here  is  an  open  field  for  investigation.  M.  Parrot  has 
published  a  case  of  miliary  tuberculosis. 

Inoculability  and  Parasitic  Nature  of  Tuberculous  Osteopathies. — After  hav- 
ing shown  the  presence  of  the  different  histological  forms  of  tuberculosis  in 
the  osteopathies  called  tubei'culous,  it  remains,  in  order  to  complete  this 
chapter  on  pathological  anatomy,  to  prove  that  they  are  also  inoculable  and 
parasitic.  The  inoculability  of  the  products  of  bone-tuberculosis  is  demon- 
strated by  the  experiments  of  Schuller,  Volkmann,  Hueter,  Konig,  and  others. 
M.  Oilier,  in  1873,  caused  the  successful  inoculation,  in  the  laboratory  of  M. 
Chauveau,'  of  fungous  material  from  the  joints.  But  I  ought  to  mention 
particularly  the  experiments  of  MM.  Kiener  and  Poulet,  which  have  been 
published,  to  the  number  of  ten,  by  M.  Charles  Nelaton.^  In  all  cases  of 
inoculation  of  the  products  of  tuberculous  bone-lesions,  generalization  has 
taken  j^lace,  and  the  histological  manifestations  of  tuberculosis  have  been 
reproduced  in  the  infected  animal. 

The  presence  of  a  parasite  in  these  osteopathies  is  no  longer  a  matter  of 
doubt.  MM.  Schuchardt  and  Fedor  Krause*  looked  for  it  for  a  month  in 
all  the  eases  which  came  into  the  clinique  of  Prof.  Volkmann.  "  The  presence 
of  the  tubercle-bacillus,"  they  say,  "  has  been  established  in  forty  eases  of 
tuberculosis  of  the  bones,  joints,  etc.  We  have  determined  with  certainty 
tnat  in  all  cases  of  surgical  tuberculosis  it  is  as  easy  to  discover  the  bacillus 
tuberculosis  with  the  microscope,  as  in  the  sputa  of  the  tuberculous  or  in  the 
nodules  of  acute  miliary  tuberculosis."  There  were  not  usually  a  large 
number  of  bacilli  discovered,  because  in  none  of  the  cases  examined  was  the 
lesion  found  in  the  stage  of  onset,  the  time  at  which  the  bacilli  are  probably 
most  numerous  and  easiest  to  recognize.  Here  is  a  whole  world  to  explore. 
(See  general  remarks  upon  tuberculosis,  p.  901  et  seq.) 

II.  Osteopathies  which  are  Probably  Tuberculous. — I  wish  to  speak 
here  especially  of  caries  and  of  spina  ventosa. 

(1)  Caries. — M.  Oilier  in  his  authoritative  article  has  thus  defined  caries:* 
a  chronic,  suppurative  inflammation  of  the  bone-tissue,  with  a  slow  course, 
and  usually  progressive,  without  any  distinct  tendency  to  recovery,  developed 
under  the  influence  of  an  internal  cause,  characterized  by  retrograde  processes 
which  accompany  the  inflammatory  processes,  induce  suppuration,  and  bring 

'  Roux,  Arthrite  tuberculeuse.     (Thfese.)     Paris,  1875. 

'  Le  tubercle  dans  les  affections  chirurgicales.     (Thfee  d'agr^gation.)     Paris,  1883. 

'  Fortschritte  der  Medioin,  von  K.  Friedlander,  Bd.  i.,  No.  9. 

*  Dictionnaire  EnoyolopSdique,  etc. 
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on  successive  destruction  of  the  parts  involved,  either  in  the  shape  of 
necrosed  fragments  or  in  the  shape  -of  more  or  less  voluminous  sequestra. 
This  affection  may  then  be  considered  as  an  ulcerating  osteitis,  in  this  sense  : 
that  ulceration  or  disintegration  of  the  portions  of  bone  a*^^tacked  by  necro- 
biosis is  its  most  prominent  phenomenon."  M.  Ranvier  had  given,  as  the 
characteristic  sign  of  caries,  pre-existing  granulo-fatty  degeneration  of  the 
bone-corpuscles.  M.  Oilier  demonstrated  that  these  alterations  of  the  cor- 
puscles were  consecutive  and  not  pre-existent  to  the  inflammation  of  the 
bone-tissue.  There  is  nothing  to  be  changed  in  the  remarkable  description 
■of  caries  which  M.  Oilier  has  given.  The  question  of  its  nature  can  alone 
be  presented  in  a  different  way.  I  shall  conffne  myself  to  presenting  the 
arguments  which  at  the  present  time  seem  to  favor  connecting  caries  with 
osseous  tuberculosis,  and  its  admission  to  the  number  of  those  affections  of 
the  bones  to  which  I  propose  to  give  the  name  of  tuberculous  osteopathies. 

The  ditieretitial  sign  derived  from  the  rarefaction  or  eburnation  of  the  tissue 
of  sequestra  has  no  value,  as  we  have  already  seen.  If  the  sequestrum  is 
porous  in  caries,  this  depends  on  the  fact. that  the  disease  has  developed  upon 
prepared  soil,  one  already  rarefied.  Caries  almost  always  shows  itself  in 
the  articular  extremities  of  bones,  in  consequence  of  a  chronic  affection  of 

Fig.  1449. 


Section  showing  the  lesions  of  caries.  A,  trabeculae  of  bone  bathed  in  pus  which  has  flowed  out,  leaving  them 
bare;  J},  B,  zone  of  tuberculous  infiltration,  the  trabecule  are  slightly  condensed  ;  Q,  C,  rarefied  and  hypersemic 
bone-tissue.     (After  Ch.  N61aton  ) 

the  corresponding  joint.  The  wasting  influence  of  this  inflammation,  as 
well  as  the  immobilization  of  the  limb  demanded  by  pain  or  by  treat- 
ment, causes  simple  rarefaction,  or  rarefaction  with  hypersemia  of  the  epi- 
physes. This  rarefaction  explains  at  the  same  time  the  tendency  to  diffu- 
sion of  the  tuberculous  principle  in  caries,  and  the  porous  condition  of  its 
sequestra,  which  preserve  a  certain  vitality  in  the  midst  of  the  fungous 
tissue  which  surrounds  and  penetrates  them.'  The  clinical  course  and  the 
macroscoj)ic  lesions  being  the  same  in  caries  and  in  tuberculous  affections  of 
the  bones,  we  must  look  to  histology  and  to  experimentation  for  proofs  of 
the  tuberculous  nature  of  the  former.  Histology  has  discovered  tuberculous 
nodules  in  caries.  Here  is  a  microscopic  preparation  (Fig.  1450),  borrowed 
from  M.  Dubar.^ 


'  oilier,  Vascularity  des  s^questres  (Diet.  Enoyol., 
des  Os. 
2  Op.  cit. 


etc.,  Art.  Carie)  ;  Traits  de  la  R%^n^ration 
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Caries.  0,  bone  attacked  with  rarefying  osteitis 
■with  vitreous  conditioa  of  the  centre ;  F,  vessels 
vesicles.     (After  Dubar.) 


.4,  lacuna  of  Howahip ;  /,  tnbercnlous  nodnle 
E,  .network  of  embryonic  tissue  ;  ff,  adipose 


MM.  Kiener  and  Poulet  have  found  tuberculous  follicles  in  large  numbers 
in  the  sequestra  of  caries,  in  the  fungous  masses  within  and  in  the  walls  of 
the  cavities  which  contain  them. 

Inoculation  furnishes  a  complement  to  these  proofs  which  is  of  consider- 
able significance;  animals  have  been  successfully  rendered  tuberculous  by- 
inoculating  them  with  fungous  material  from  caries,  stuffed  with  follicles. 
(Volkmann,  Lannelongue,  Kiener.)  The  parasite  has  been  met  with  in  caries ;. 
not  always  however.  M.  Cornil,  who  has  examined  fungous  masses  obtained 
from  carious  bone,  has  failed  to  find  the  bacillus  in  a  certain  number  of  cases.' 

It  is  possible  that  the  parasite  may  be  a  different  one,  and  that,  in  looking 
for  the  bacillus,  the  special  micro-organism  of  caries  has  not  been  seen.  This 
point  requires  further  investigation.  But  we  may  conclude  even  now,  from 
what  i&  admitted,  that  caries  is  a  tuberculous  affection  of  the  bones  grafted 
upon  a  chronic  rarefying  osteitis. 

(2)  Spina  Ventosa. — Nelaton  considered  spina  ventosa  as  a  disease  of  tuber- 
culous nature,  and  his  view  has  been  adopted  by  A.  Berard,  Vidal  (de  Cassis),, 
and  Virchow.  Gcetz''  denies  its  tuberculous  origin,  and  declares,  with  Volk- 
mann, that  the  first  occurrence  is  a  slow  inflammation  of  the  medulla,  a 
chronic  medullitis,  characterized  by  a  fungous  state  of  the  medulla,  and  that 
there  occurs  secondarily  a  rarefying  osteitis,  and  then  a  periostitis.  Accord- 
ing to  M.  Parrot,^  the  lesion  is  tuberculous.  Its  point  of  departure  lies  in 
gray  nodules,  which  are  identical  with  the  tuberculous  granulations  of  the 
lungs  and  other  viscera. 

In  all  the  cases  studied  by  Parrot,  organic  tuberculosis  was  found:  ulcers 
of  the  lungs  and  of  the  intestines.  M.  Lannelongue  also  admits  the  tuber- 
culous origin  of  spina  ventosa;  he  has  found  the  medullary  tissue  and  the 
fungous  masses  infiltrated  with  tuberculous  follicles,  as  well  as  the  walls  of 
the  ossifluent  abscesses  which  proceed  from  them.  M.  Heydenreich,*  who 
does  not  consider  the  presence  of  the  tuberculous  follicle  as  sufiicient  to  cha- 
racterize tuberculosis,  confesses,  nevertheless,  that  the  appearance  of  the  lesion 
at  its  commencement,  its  ultimate  course,  and  the  results  of  histological 
examination,  all  appear  to  agree  in  justifying  the  opinion  which  sees  in  spina, 
ventosa  a  tulierculous  affection. 

'  Dubar,  op.  oit.  p.  9S.  "  fitude  sur  le  spina  ventosa.     (Thfese.)     Paris,  1877. 

»  Gaz.  M«d.  de  Paris,  1880. 

*  Diotionnaire  Encyclopediqiie,  etc.     (Art.  Pathologie  des  os,  p.  341.) 
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For  my  own  part,  I  believe  that  there  are  two  kinds  of  spina  ventosa :  one 
osseous,  central,  medullary  ;  the  other  peripheral,  periosteal ;  and  that  spina 
ventosa  is  always  of  tuberculous  nature.  The  development  of  tuberculous 
follicles  in  difierent  points  of  the  medulla  (the  central  canal  of  the  bone,  the 
areolse  of  the  spongy  tissue,  the  Haversian  canals  of  the  compact  tissue,  the 
osteogenic  layer  of  Oilier  or  sub-periosteal  medulla  of  Ranvier)  gives  rise  to 
the  clinical  varieties  of  this  disease  in  cachectic  patients. 

The  more  we  advance  in  the  study  of  diseases  of  the  bones,  the  more  we 
•see  the  ill  effects  of  tuberculosis  multiply.  I  am  persuaded  that  the  greater 
number  of  cases  of  periostitis  and  osteo-periostitis,  in  children  and  in  ca- 
chectic adults  or  old  people,  ai-e  caused  by  deposits  of  tuberculigenous  para- 
sites, and  by  their  evolution,  which  varies  according  to  their  peculiar  natare, 
the  soil  invaded,  and  the  part  of  the  soil  in  which  they  collect  and  remain. 
I  desire  no  other  proof  of  this  than  the  inoculations  of  MM.  Kiener  and 
Poulet,  who  have  obtained  generalizations  of  tubercle  by  injecting  pus  and 
fungous  granulations  obtained  from  a  suppurating  osteo-periostitis  of  the 
fourth  and  fifth  metacarpal  bones,  from  a  periostitis  of  the  ribs,  and  from  a 
periostitis  of  the  great  toe.' 

I  shall  consider  the  macroscopic  appearances  of  spina  ventosa  hereafter. 

Seat  of  Tuberculous  Osteopathies  ;  Correlation  with  the  Laws  of 
■CrROWTH. — I  have  already  said  that  strumo-tuberculous  osteopathies  areusu- 
.ally  situated  in  the  spongy  tissue  of  the  bones  which  have  red  marrow; 
the  sternum,  the  ribs,  the  bodies  of  the  vei'tebrse.    (Ranvier.) 

I^elaton  classifies  the  bones  as  follows,  in  regard  to  the  relative  frequency 
■of  their  tuberculous  affections ;  1st,  vertebrse ;  2d,  tibia,  femur,  humerus ;  3d, 
phalanges,  metatarsal  bones,  hietacarpal  bones ;  4th,  sternum,  ribs,  ilium  ;  5th, 
-short  bones  of  the  tarsus  and  carpus  ;  6th,  petrous  apophysis  of  the  temporal 
bone.  The  bones  which  are  not  mentioned  in  this  enumeration  may  be  classed 
■with  those  with  which  they  have  the  greatest  analogy  in  shape  and  structure. 

Nelaton  thinks  that  tubercles  occur  more  frequently  in  the  bony  epiphy- 
seal nucleus  than  in  the  expanded  extremity  of  the  diaphysis.  This  may  be 
true  of  caries  following  chronic  arthritis,  and  sometimes  of  encj'sted  tubercle, 
but  in  a  general  way  the  proposition  is  not  exact,  as  we  shall  presently  see. 

M.  Heydenreich,  after  having  remarked  that  tubercles  originate  in  the 
centre  of  the  bone-tissue  rather  than  on  its  surface,  adds :  "  In  the  long 
bones,  tubercles  have  a  predilection  for  one  of  the  extremities:  in  the 
femur,  the  lower  extremity  is  oftener  affected  than  the  upper ;  the  contrary 
is  the  case  with  the  tibia ;  in  the  humerus  and  in  the  bones  of  the  forearm 
the  extremity  most  frequently  diseased  is  that  which  is  near  the  elbow." 

iN'othing  could' be  more  true;  but  what  is  the  reason?  The  laws  estab- 
lished by  M.  Oilier  in  regard  to  the  growth  of  the  long  bones,  in  regard  to 
the  respective  part  played  by  each  extremity  of  the  bones  in  this  growth, 
alone  account  for  the  elective  localization  of  morbid  processes  in  the  bones. 
He  has  demonstrated^  that  the  long  bones  increase  principally  on  the  dia- 
physeal side  of  their  connecting  cartilage,  and  that,  in  the  same  bone,  both 
■connecting  cartilages  do  not  take  an  equal  part  in  its  growth ;  the  tibia 
grows  chiefly  by  its  upper  end ;  the  femur  by  its  lower  end ;  the  humerus 
by  its  upper  end  ;  the  radius  by  its  lower  end,  etc.  He  has  shown,  besides, 
that  morbid  processes,  neoplastic  or  inflammatory^  are  implanted  where 
physiological  life  is  most  active;  that  they  ought  to  choose,  and  do  choose 
hy  preference,  the  parts  of  the  bone  which  contribute  most  to  their  growth. 

Clinical  experience  verifies  every  day  the  justness  of  these  principles, 

'  Charles  N^laton,  Thfese,  p.  127. 

2  Oilier,  Traits  ExpSr.  et  Clin,  de  la  R(Sg^n^ration  des  Os. 
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which  throw  a  most  valuable  light  upon  the  whole  subject  of  osseous  patho- 
logy. "  I  long  since  demonstrated,"  says  M.  Oilier,^  "  that  in  childhood  and 
adolescence,  in  other  words,  during  the  whole  period  of  growth  of  the  skeleton,, 
the  juxta-epiphyseal  portions  of  the  shafts  of  the  long  bones,  that  is  to  say,, 
the  terminal  portions  of  their  diaphjses,  were  most  frequently  the  seat  of  the^ 
various  acute  or  chronic  inflammations,  and,  in  general,  of  the  different  neo- 
plasias whatever  their  nature.  The  greater  nutritive  activity  of  these  por- 
tions of  bone,  during  all  the  period  of  formation,  explains  their  proneness  to- 
become  the  seat  of  morbid  processes.  It  is  by  the  extremities  of  the  diaphysis- 
that  the  bone  grows,  it  is  here  that  occur  transformation  of  the  layer  of  car- 
tilage and  development  of  osteoblasts,  and  finally  the  formation  of  the  very 
vascular  spongy  tissue  ;  in  this  very  vascular  spongy  tissue  also  is  expended 
the  force  of  blows,  of  exaggerated  compressions,  and  of  articular  distentions,, 
and  in  it  tuberculous  neoplasias  are  preferably  manifested." 

"  These  afl:ections  of  the  bones  are  usually,  in  children,, the  origin  of  affec- 
tions of  the  joints The  invasion  of  the  joint  is  dependent  upon 

the  relation  of  the  synovial  membrane  to  the  juxta-epiphyseal  region.  In 
the  shoulder,  in  the  ankle,  in  the  wrist,  osteitis  remains  for  a  long  time  iso- 
lated ;  but  in  the  hip,  whenever  a  centre  of  osteitis,  tuberculous  or  otherwise, 
is  developed  in  the  neck  of  the  femur,  there  is  soon  an  invasion  of  the  joint,, 
for  the  neck,  the  upper  extremity  of  the  diaphysis,  lies  within  the  joint  itself." 

M.  Oilier  does  not  deny  the  formation  of  tuberculous  centres  in  the  epiphyses ; 
for  he  sa^'s :  "  The  epiphyses  are  themselves  the  seat  of  these  centres  of  primary 
osseous  inflammation,  but  less  often  than  the  juxta-epiphyseal  portions  of 
the  diaphyses.  E^utritive  activity  is  much  less  pronounced  in  the  epiphyses 
than  in  the  corresponding  parts  of  the  diaphysis."  M.  Oilier  admits,  with 
M.  Volkraann,  that  a  large  number  of  cases  of  arthritis  are  of  osteopathic 
origin.  But  he  believes  that  primary  tuberculous  synovitis  is  much  more 
frequent  in  adults  than  is  acknowledged  by  the  eminent  surgeon  of  Halle. 

The  laws  of  growth  apply  equally  to  the  flat  and  short  bones.  The  parts 
boi'dering  on  their  cartilages  of  growth  are  also  the  most  exposed  to  tuber- 
culous or  other  spontaneous  inflammations  (calcaneum,  ilium). 

In  all  the  bones,  the  tuberculous  affection  may  not  pi'oduce  any  marked  effects,, 
or  it  may  give  rise  to  inflammation,  to  sessile  or  pedunculated  abscesses,  to  peri- 
osteal hyperostoses,  to  more  or  less  invaginated  sequestra,  to  arthritis,  etc. 

I  ought  to  mention  some  peculiarities  of  certain  bones.  In  the  flat  bones,, 
tuberculous  lesions  have  a  tendency  to  assume  an  ulcerating  character ;  the 
bones  may  even  be  completely  perforated.  (Lamielongue.)  The  iliac  bon& 
quite  often  shows  these  perforations.  They  are  also  seen  in  the  cranium^ 
Rilliet  and  Barthez  have  reported  a  series  of  cases  of  tubercle  developed  upon 
the  vault  of  the  cranium,  upon  the  upper  wall  of  the  orbit,  in  the  sphenoid,, 
the  ethmoid,  the  mastoid  process,  and  finally  in  the  petrous  bone.  Recently 
Volkmann''  has  described  a  lesion  of  the  vault  of  the  cranium  which  he- 
considers  tuberculous,  and  designates  by  the  name  of  perforating  tubercu- 
losis of  the  vault  of  the  cranium.  He  has  seen  it  twelve  times  in  the  frontal 
or  parietal  bones.  Limited  to  a  single  part  of  the  cranium,  never  exceeding^ 
in  extent  the  size  of  a  franc  piece,  it  is  characterized  by  caseous  degeneration 
followed  by  suppuration,  by  separation  of  the  periosteum  and  of  the  dura 
mater,  and  by  necrosis  of  the  bone  in  its  whole  thickness.  I  question  if  these 
were  not  cases  of  syphilis  rather  than  of  tuberculosis.  Kraske,^  on  the  other 
hand,  has  related  two  cases  of  Eeid's,  where  the  tuberculous  lesion  of  the 
cranium  was  multiple,  and  accompanied  by  tubei'culous  lesions  in  almost  all 

1  De  la  resection  de  la  hanche  (Revue  de  Chirurgie,  Mai,  1881   p.  383) 

2  Centralblatt  f.  Chir.,  1880.     No.  1. 
0  Ibid.,  No.  19. 
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of  the  organs — a  circumstance  altogether  in  favor  of  the  tuberculous  nature  of 
the  process. 

Tuberculosis  of  the. phalanges,  and  of  the  metacarpal  and  metatarsal  bones, 
assumes,  on  account  of  its  situation,  an  altogether  peculiar  form,  which  is 
suggested  by  the  name  spina  ventosa  which  has  been  applied  to  it.  Spina 
calls  up  the  idea  of  the  pain  which  is  compared  to  that  of  the  pricking  of  a 
thorn  ;  ventosa  indicates  the  blown-up  appearance  of  the  bone.  The  pain  is 
sometimes  absent,  the  swelling  is  constant.  The  fusiform  swelling  of  the  bone 
is  due,  either  to  the  collection  of  pus  under  the  periosteal  sheath  which  is 
detached  in  its  whole  length,  and  attached  to  the  bones  by  its  two  ends  alone, 
or  to  subperiosteal  bone-foi'mations,  the  bulging  shape  of  which  is  due  to  the 
same  conditions  of  the  periosteum.  One  of  the  most  curious  peculiarities  of 
this  tuberculous  osteitis,  is  that,  while  new  layers  of  bone  are  being  laid  down 
on  the  periphery,  the  old  bone  empties  itself  from  within  outwards,  until  it 
hollows  out  for  itself  a  large  cavity,  full  of  fungous  and  gelatinous  marrow, 
crowded  with  tuberculous  elements.  There  may  be  also  some  points  of  sup- 
purating periostitis  in  this  bony  form  of  spina  ventosa,  and  it  is  at  these 
points,  where  the  periosteum  is  destroyed,  that  sequestra  are  seen  to  form, 
and  afterwards  perforations,  leading  to  the  central  canal.  Ossifying  or  sup- 
purating periostitis  outside,  rarefying  osteitis  inside,  such  is  the  double 
morbid  action  which  characterizes  ordinary  spina  ventosa.  Islets  of  the 
spongy  tissue,  and  even  of  the  diaphysis,  may  become  necrosed,  either  by 
suppurative  destruction  of  the  periosteum,  or  from  the  more  rapid  invasion 
of  the  micro-organisms  at  certain  points,  or  from  both  causes  at  once.  Some- 
times extensive  sequestra  are  formed.  Usually  the  joints  are  not  affected ; 
and  usually,  also,  the  shell  of  periostosis  linally  becomes  perforated,  when 
abscesses  soon  form  openings  in  the  skin  which  give  vent  to  pus  and  to 
fungous  masses  coming  from  the  centre  of  the  bone,  and  which  permit  its 
exploration.  Spina  ventosa  is  most  frequently  met  with  in  the  hand,  espe- 
cially in  the  middle  finger  (the  first  phalanx)  and  its  metacarpal  bone.  In 
the  foot,  the  first  metatarsal  bone  is  oftenest  attacked.  Parrot  and  Volk- 
maun,  in  exceptional  cases,  have  seen  spina  ventosa  in  the  ulna.  It  is  also 
exceptional  to  see  this  affection  of  the  bones  in  adults  and  old  persons,  but  I 
have,  in  one  week,  seen  two  exceptions 
of  the  sort.  One  in  a  woman  sixty 
years  old,  who  had  an  ulcerated  spina 
ventosa  of  the  first  phalanx  of  the 
right  ring-finger,  so  f ungating  that  I 
had  to  amputate  it ;  the  other  in  a  man 
thirty  years  old,  who  has  a  spina  ven- 
tosa of  the  first  phalanx  of  the  right 
middle  finger,  with  slight  involvement 
of  the  joint  between  the  first  phalanx 
and  the  second,  and  a  painful  point  on 
the  anterior  surface,  where  spontaneous 
opening  is  likely  to  occur.  It  is  to 
be  remarked  that  in  both  cases  the 
course  has  been  slow ;  for,  in  both 
patients,  the  spina  ventosa  has  lasted 


Fig.  1451. 


almost  two  years.      M.  Lannelongue 


Tuberculous  adenitis  following  an  osteo-arthritis 
of  the  same  nature. 


refers  to  tuberculous  gummata  (Bris- 
saud  and  Josias)  on  the  arms  of  chil- 
dren affected  with  spina  ventosa.     It 
is  reasonable  to  suppose  that  dissemination  of  the  tuberculous  material,  the 
micro-organisms,  has  taken  place  by  -way  of  the  lymphatics.     Tuberculous 
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affections  of  the  joints  and  of  the  bones  being  entirely  analogous,  it  is  proper  to 
saj  here,  in  support  of  the  hypothesis  of  this  mode  of  propagation,  that,  in 
an  autopsy  made  at  the  clinique  of  M.  Oilier,  it  was  possible  to  trace  the 
tuberculous  infiltration  of  the  lymphatic  system  even  to  the  pelvic  gan- 
glia, after  a  white  swelling  of  the  ankle.  M.  Grangolphe,  chief  of  the  clinique, 
following  up  this  subject,  has  collected  a  large  number  of  cases  of  tubercu- 
lous osteo-arthritis  in  which  the  swollen  efferent  ganglia  were  found  to  be 
tuberculous.  He  believes  that,  in  the  generality  of  cases,  adenitis  following 
fungous  articular  or  osseous  lesions  has  this  specific  character.  He  has 
recently  had  a  new  opportunity  to  verify  this  remark,  in  a  woman  for  whom 
I  amputated  a  thigh  for  a  white  swelling  of  the  knee.  At  the  dissection  of 
the  limb  I  found  a  small  popliteal  ganglion j  which  ne^'ertheless  disclosed  the 
same  tuberculous  elements  as  the  fungus  of  the  knee,  and  quite  typical,  as 
may  be  seen  in  the  preceding  illustration  (Fig.  1451),  which  I  owe  to  the 
pencil  of  M.  Mondan,  from  a  preparation  of  M.  Grangolphe. 

Etiology  of  Tuberculo-Scrofulous  Osteopathies. — The  general  causes 
which  give  rise  to  tuberculosis  of  the  bones  are  those  of  the  diathesis  itself. 
Contagion,  hereditary  predisposition,  and  physiological  weakness,  constitute 
the  etiology  common  to  both  external  and  internal  tuberculosis.  They  need 
not  be  considered  here.  We  shall  study  only  the  part  of  traumatism  in  the 
production  of  tuberculous  outbreaks  in  the  bones.  The  experiments  of 
SchuUer  are  well  known.  'After  having  rendered  animals  tuberculous  by 
means  of  injections  of  tuberculous  material,  Schuller  inflicted  various  trau- 
matisms upon  their  joints.  In  his  experiments  he  saw  fungous  arthritis 
developed,  with  swelling  of  the  extremities  of  the  bones,  enlargement  and 
vascularization  of  the  areolae  of  the  spongy  tissue,  and  sometimes  suppura- 
tion. The  same  traumatisms,  inflicted  upon  animals  which  had  not  been 
inoculated,  caused  only  effusions  of  blood,  the  absorption  of  which  took 
place  in  the  space  of  eight  days.  These  experiments  prove  the  influence  of 
traumatism  in  subjects  rendered  tuberculous.  Clinical  experience  had  for  a 
long  time  indicated  that  contusions  and  strains  were  often  the  cause  of  white 
swelling  in  the  scrofulous,  in  persons  predisposed  to  tuberculosis  or  mani- 
festly under  the  influence  of  the  diathesis.  M.  Oilier  has  been  led,  by  clinical 
observation  and  by  experimentation,  to  describe  a  juzta-epiphyseal  strain  in 
children,  a  name  by  which  he  designates  the  whole  array  of  lesions  produced 
in  the  juxta-epiphy seal  regions  of  the  diaphyses  of  the  long  bones  by  violent 
movements  of  the  joints.  This  kind  of  strain,  hitherto  but  little  understood, 
is  more  common  than  is  generally  believed,  and  is  the  point  of  departure  in 
many  cases  of  osteitis  in  childhood  and  adolescence,  in  patients  who  are  ill- 
cared  for  or  predisposed.  This  observation  is  full  of  instruction.  One  must 
not  treat  lightly  blows  and  articular  strains,  which,  in  childTen,  leave  pain  in 
the  epiphyseal  regions.  For  the  traumatism,  if  not  recognized  or  if  misunder- 
stood, may  be  the  exciting  cause  of  tuberculous  localization.  The  following 
is  the  way  in  which  M.  Oilier  expresses  himself  on  this  point :  "  Juxta- 
epiphyseal  strain  is  usually  without  gravity,  and  amounts  to  no  more  than  a 
painful  indisposition  to  motion  which  soOn  disappears  of  ^itself.  But  if  the 
child  be  not  taken  care  of,  and  if  it  be  scrofulous,  or  hereditarily  predisposed 
to  tuberculosis,  juxta-epiphyseal  strain  may  be  a  frequent  eause  of  rapid  or 
slow  osteo-myelitis,  dependent  on  the  giving  way  and  trabecular  fracture  of 
the  spongy  tissue.  All  forms  of  osteo-myelitis  may  be  the  consequence  of 
tne  lesions  of  juxta-epiphyseal  strain. "'    It  is  moreover,  as  far  as  tuberculosis 

'  oilier,  De  I'entorse  juxta-^piphysaire  et  da  ses  consequences  imrnddiates  ou  ^loign^es,  au  point 
de  vue  de  I'inflammatlon  des  OS.     (Revue  de  Chirurgie,  Oct.  1881,  p.  809.) 
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is  concerned,  a  general  fact,  and  one  well  known  at  the  present  time,  that  the 
bacilli,  which  remain  inoffensive,  even  in  incalculable  numbers,  in  healthy 
tissues,  precipitate  themselves  immediately  upon  these  same  tissues  as  soon 
a,s  they  are  changed  by  inflammation,  this  making  them  a  favorable  medium 
for  culture.^  The  part  of  traumatism  is  therefore  incontestable  in  the  etiology 
of  tuberculous  affections  of  the  bones ;  but  it  must  not  be  exaggerated,  nor 
must  all  tuberculous  osteopathies  be  attributed  to  a  traumatic  cause. 

In  the  preceding  pages  I  have  recalled,  and  appealed  to,  the  law  so  justly 
■established  by  M.  Oilier,  the  law  of  the  relation  of  morbid  processes  to  the 
physiological  activity  of  the  cartilages  of  growth.  It  is  well  to  add  here, 
that  traumatism  effects  some  modifications  in  the  clinical  expression  of  this 
law,  at  least  in  inflammatory  lesions. 

Thus,  for  example,  in  the  humerus,  the  upper  end  ought  to  present  more 
inflammatoi'y  lesions  than  the  lower  end,  since  it  contributes  most  to  the 
lengthening  of  the  bone.  But,  in  practice,  the  lower  end  of  the  humerus  is 
most  frequently  found  diseased,  either  primarily  or  consecutively  to  an 
aftection  of  the  elbow.  This  depends  upon  the  superficial  position  of  this 
■extremity',  which  exposes  it  to  daily  traumatisms,  and  upon  the  fact  that 
the  upper  extremity  is  protected  against  these  causes  by  its  position,  and  by 
the  thickness  of  the  muscular  covering  which  surrounds  the  scapulo-humeral 
region. 

Age. — Tuberculous  osteopathies  are  most  common  in  childhood  and  ado- 
lescence. When  they  are  met  with  in  adults  or  old  persons,  they  are  usually 
relapses,  or  have  been  preceded,  at  a  former  time,  by  osteitis  of  the  same 
nature,  in  other  parts.  Old  persons  with  osteopathies  are  ordinarily  persons 
who  have  relapsed.  Nevertheless,  scrofulo-tuberculous  osteopathies  are 
sometimes  seen  to  appear  for  the  first  time  in  cachectic  old  persons.  I  have 
under  observation,  at  the  present  time,  two  such  cases,  in  patients  who  until 
now  have  had  no  disease  of  the  bone.  It  is  possible  to  become  tuberculous 
at  any  age :  through  the  bones,  the  skin,  or  the  viscera.  It  is  only  necessary 
to  offer,  at  any  time,  a  suitable  soil  for  the  evolution  of  the  parasites  of 
tuberculosis. 

Climate. — It  is  generally  recognized  that,  if  cold  and  wet  climates  are 
especially  rich  in  scrofulo-tuberculous  osteopathies,  in  all  latitudes,  yet  the 
great  centres  of  population  and  poverty  furnish  a  considerable  contingent  to 
the  statistics  of  this  common  disease  of  the  skeleton. 

Symptoms  and  Diagnosis. — There  are  no  symptoms  peculiar  to  tuberculous 
affections  of  the  bones,  no  pathognomonic  signs.  There  may  be  a  strong  pre- 
sumption that  tuberculosis  of  the  bones  is  present,  after  a  thorough  examina- 
tion of  all  the  conditions  of  the  patient;  but  no  absolute  sign  indicates  it, 
unless  perchance  a  sequestrum  spontaneously  eliminated  has  been  secured 
and  examined  by  the  microscope,  or  exploration  has  permitted  the  collection 
of  some  portions  of  a  fungous  growth  which  the  microscope  has  shown  to 
be  tuberculous.  Except  in  these  cases,  the  symptomatology  gives  only  proba- 
bilities— up  to  the  present  time  at  least. 

Examination  of  the  products  of  suppuration  in  diseases  of  the  bones,  and  the 
examination  of  the  blood  of  patients  and  of  their  excretions,  might,  by  dis- 
closing the  presence  of  bacilli,  the  specific  parasites,  give  a  pathognomonic 
means  of  diagnosis,  if  such  a  method  were  clinically  practicable.  Clinical 
observation  enters  upon  this  road  full  of  the  most  legitimate  hopes.  Fer- 
gusson  has  made  a  collection  of  statistics,  the  result  of  which  is  that,  out  of 
a  total  of  2509  cases  of  phthisis,  in  which  search  was  made  for  bacilli  (most 

'  Baoilles  de  la  tuberculose.     (Revue  de  M^deoine,  Sept.  1883,  p.  782.) 
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frequently  in  the  sputa),  they  were  found  2417  times.  E.  C.  Smith  has  found 
bacilli  in  the  pus  of  an  abscess  at  the  margin  of  the  anus  in  a  phthisical  per- 
son, and  Shingleton  Smith  in  the  urine  of  a  tuberculous  patient.  Bacilli 
have  also  been  found  in  the  blood  and  in  the  expired  air  of  consumptives.^ 

Inoculations  in  series  of  the  blood,  of  the  fluids  of  the  economy,  and  espe- 
cially of  the  products  of  osteitis,  might  also  constitute  an  absolutely  certain 
means  of  diagnosis ;  but  unfortunately  this  plan  has  the  drawback  of 
demanding  too  much  time. 

By  what  signs  shall  encysted  tubercle  be  recognized  ?  As  long  as  it  remains 
in  a  crude  state,  and  does  not  soften,  its  existence  is  not  revealed  by  any 
symptom,  because  it  does  not  excite  any  noticeable  inflammation  around  it. 
At  autopsies,  latent  tubercles  are  sometimes  met  with  in  the  same  bones 
which  have  presented  phenomena  necessitating  .  either  amputation  or  resec- 
tion. Thus,  for  example,  on  section  of  the  femur,  a  latent  tubercle  maj'  be 
discovered  in  its  lower  extremity,  when  its  upper  extremity  had  manifested 
acute  tuberculous  osteitis.  That  is  to  say,  some  encysted  tubercles  may  remain 
latent  an  indefinite  time,  while  others  promptly  reach  their  stage  of  soft- 
ening and  of  inflammatory  reaction.  Whei'e»the  latter  are  present,  the 
patient  complains  of  more' or  less  severe,  deep-seated  pain,  which  is  increased 
by  walking,  by  motion,  and  by  pressure.  In  the  superficial  bones,  like  the 
tibia,  for  example,  the  pain  is  so  acute  that  the  lightest  touch  evokes  cries 
from  the  patient.  On  the  other  hand,  the  process  may  sometimes  pursue  its 
entire  course  in  the  bodies  of  the  vertebrae  without  being  accompanied  by 
any  notable  pain.  When  an  abscess  is  formed  in  one  of  the  bones  of  the 
limbs,  the  part  swells  up  at  this  point,  the  skin  becomes  red  and  shining;, 
rigors  and  fever  appear,  or  not,  according  as  the  abscess  is  chronic  or 
acute,  and  finally,  when  opened  spontaneously  or  otherwise,  this  gives  exit 
to  ill-formed  pus,  bringing  with  it  grumous  masses  of  yellow  caseous  matter. 
The  succession  of  these  phenomena  varies  in  rapidity,  according  to  a  number 
of  causes;  perhaps  the  kind,  number,  and  virulence  of  the  parasites,  and 
certainly  the  general  condition,  the  rest  maintained,  and  the  care  received. 
The  route  by  which  the  pus  escapes  remains  fistulous,  until  the  tuberculous 
cavity  is  emptied  of  its  original  contents,  and  filled  with  a  healthy  crop  of 
granulations.  The  organization  of  the  latter  is  usually  delayed,  because 
it  is  hindered,  on  the  one  hand,  by  the  tuberculous  granulations  which  still 
infect  the  cavity,  and,  on  the  other  hand,  by  the  rigidity  of  its  walls.  This 
furnishes  an  indication  to  clear  these  cavities  from  all  tuberculous  products, 
if  they  are  accessible,  and  to  stimulate  them,  so  as  to  obtain  an  abundant  crop 
of  good  granulations.  The  probe  introduced  into  these  cavities  generally 
encounters  no  sequestrum,  or  only  a  few  fragments  of  dead  bone,  which  keep 
up  suppuration  until  they  come  away.  The  abscesses  which  result  from 
the  breaking  down  of  an  encysted  tubercle  do  not  all  open  externally.  If, 
instead  of  being  situated  in  the  superficial  layers,  they  occupy  the  central 
part  of  the  end  of  the  bone,  they  often  open  into  the  neighboring  joint. 
This  course  of  events  should  be  thought  of  when  the  surgeon  finds  himself 
in  the  presence  of  an  acute,  subacute,  or  fungous  arthritis  which  has  been 
preceded  by  well-marked  pain  and  swelling  at  the  expansion  of  the  diajDhysis 
and  epiphysis  of  the  bones  making  up  the  joint.  I  have  already  said  that 
encysted  tubercles  situated  in  the  bodies  of  the  vertebrae  give  rise  to  so- 
called  abscesses  by  congestion.  I  think  that  painful  neuralgic  osteitis  may 
be  only  encysted  tubercle  in  process  of  softening,  and  only  accompanied  by 
such  intense,  strangulating  pain,  because  deeply  situated  in  a  tissue  naturally 
more  compact  than  the  spongy  tissue,  or  which  has  become  so  by  surround- 

1  Revue  de  M^d.,  Sept.  1883,  p.  783. 
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ing  sclerosis.  Furthermore,  these  neuralgic  forms  of  osteitis  are  found  only 
in  patients  whose  general  condition  is  bad  or  suspicious. 

The  symptoms  of  tuberculous  infiltration  resemble  somewhat  those  of  soft- 
ened and  inflamed  encysted  tubercle.  Here  the  phenomena  of  necrosis  and 
sequestrum  predominate.  The  course  is  more  rapid,  especially  in  acute  intil- 
tration,  and  the  symptoms  of  eliminative  reaction  are  more  accentuated 
in  intensity  and  in  extent.  The  probe  generally  falls  upon  a  sequestrum, 
giving  a  clearly  defined  sound,  but  less  dry,  less  shrill,  because  of  the  sur- 
rounding fungous  masses,  than  that  which  it  gives  in  striking  against  a  se- 
questrum of  phlegmonous  periostitis.  Multiplied  and  recurring  abscesses, 
with  fistulous  tracks,  are  still  more  common  in  tuberculous  infiltration  than 
in  encysted  tubercle.  Suppuration  is  brought  on  by  the  presence  of  one  or 
more  sequestra.  The  process  being  difi'used  and  continuing  to  progress,  while 
the  parts  which  die  first  are  being  isolated  by  rarefying  suppurative  osteitis, 
other  parts,  if  the  general  condition  does  not  improve,  ai-e  being  invaded, 
die  in  their  turn,  and  give  rise  to  a  new  outbreak  of  eliminative  osteitis. 

Inflammation  unceasingly  relighted  furnishes  unceasingly  to  the  bacilli  the 
conditions  necessary  for  their  indefinite  generation.  Hence  the  jDersistence  of 
these  centres  of  suppuration,  lasting  for  years,  sometimes  for  a  lifetime.  We 
see  every  day  adult  or  adolescent  patients  come  into  our  wards,  with  sup- 
purating osteitis  dating  back  four,  five,  and  ten  years,  and  cases  have  been 
reported  of  still  longer  duration.  I  have  operated  upon  a  young  man  who- 
had  had  for  fourteen  years  a  suppurating  centre  of  fungous,  juxta-epiphy seal 
osteitis. 

In  cases  in  which  caries  follows  fungous  sj'novitis,  its  symptoms  are  mingled 
with  those  of  white  swelling.  The  articular  extremities  ai^e  swollen  by  oedema 
and  by  proliferation  of  the  soft  parts ;  movement  of  the  joints  gives  the 
characteristic  crepitus  which  results  from  rubbing  together  denuded  bone- 
surfaces.  The  fistulse  lead  down  to  rugous  and  friable  surfaces,  or  to  a  layer 
of  fungosities  which  must  be  passed  through  before  the  bone  is  reached.  The 
tearing  of  the  fungosities  always  causes  a  slight  bleeding  in  these  explora- 
tions. The  probe  often  meets  with  detached  particles,  or  more  or  less  volumi- 
nous sequestra,  in  the  midst  of  these  fungosities.  These  sequestra  have  the 
peculiarity,  that  they  are  light  and  porous,  because  caries,  as  I  have  said, 
succeeds  an  arthritis  or  a  fungous  synovitis  which,  by  rest,  by  inaction,  or 
by  vascular  or  nutritive  disturbances,  has  caused  fatty  rarefaction  of  the 
epiphyses  or  even  of  the  entire  bone. 

The  sequestra  of  caries  have  their  peripheral  alveoli  filled  with  fungosities 
which  connect  them  with  the  fungosities  of  the  cavity  in  which  they  are  con- 
tained, and  they  preserve  by  this  means  a  certain  degree  of  vitality,  to  which 
they  owe  the  power  of  becoming  again  medullized,  of  diminishing  in  size, 
and  even  of  disappearing.  The  probe  also  reveals  diminution  of  resistance 
in  carious  bone-tissue  which  is  not  yet  dead  nor  formed  into  a  sequestrum. 
By  pushing  it  in  with  moderate  force  there  is  obtained  a  parchment-like 
crackling,  which  results  from  the  breaking  of  the  thinned  osseous  tnabeculse. 
(Bill  roth  and.  other  authors.) 

The  formation  of  abscesses  and  fistulous  tracks  presents  nothing  to  be  par- 
ticularly noted  in  tuberculosis  of  the  bones.  Sclerosis  and  periosteal  hyper- 
ostosis may  often  be  observed  around  a  patch  of  caries  which  is  on  the  road 
to  recovery,  but  to  a  less  degree  than  in  simple  tuberculous  infiltration  with 
an  acute  or  subacute  course.  The  swelling  of  the  limb  seen  in  caries,  at  the 
level  of  the  diseased  part,  is  due  rather  to  inflammatory  oedema  than  to  bone- 
proliferation  caused  by  irritation  of  the  periosteum  at  a  distance.  A  certain 
part  of  the  apparent  swelling  must  be  attributed  to  wasting  of  the  limb  above 
and  below,  by  atrophy  of  the  muscles  which  are  condemned  to  inaction. 
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Caries  has  an  indefinitely  progressive  course,  if  it  be  let  alone.  Neverthe- 
less, in  children,  caries  may  be  spontaneously  cured  after  elimination  of  the 
sequestra  and  transformation  of  the  fungosities,  under  the  influence  of  a  better 
alimentation.  M.  Oilier  speaks  of  the  possibility  of  the  recovery  of  caries 
by  the  absorption  of  the  uecrobiotic  and  even  purulent  products,  especially  in 
young  patients. 

Volkraann  has  described,  under  the  name  of  dry  caries,  a  bone  lesion 
which  he  has  seen  in  the  flat  bones  and  also  in  the  long  bones,  especially  at  the 
upper  end  of  the  humerus.  It  leads  to  perforation  of  the  flat  bones ;  and 
when  it  is  seated  in  the  diaphyses  of  the  long  bones  it  may  bring  about  a 
true  solution  of  continuity  of  the  bone,  a  spontaneous  pseudarthrosis. 

"Instead  of  the  luxuriant  tissue  of  deep  red,  or  oodematous  and  quivering  granula- 
tions, which  is  ordinarily  seen,  and  which  leads  to  destruction  of  the  subjacent  bones, 
there  is  found  a  moderately  thick  layer  of  a  tissue  which  is  very  deficient  in  vessels  and 
almost  cartilaginous,  and  which  adheres  closely  to  the  bone-tissue.  What  is  especially 
characteristic  of  dry  caries,  is  that  at  a  very  early  period  the  articular  cavity  is  oblite- 
rated by  the  limited  and  dry  granulation-tissue  which,  starting  from  the  synovial 
membrane,  extends  between  the  bony  surfaces  and  causes  them  to  adhere  together. 
The  process  is  essentially  local ;  there  is  absolutely  no  lardaceous  thickening  or  produc- 
tion of  osteophytes.  Atrophy  of  the  bone  and  deformity  of  the  joint  are  the  true 
characteristics  of  this  affection.  There  is  ordinarily  neither  suppuration  nor  fever ; 
spontaneous  pain  is  also  rare.     The  general  health  remains  excellent.'" 

I  do  not  know  what  to  think  of  this  caries  which  reveals  itself  neither  by 
pain  nor  by  abscesses.  I  should  not  be  surprised  if  histology  should  some  day 
place  it  among  tuberculous  aftections.  It  may  be  a  sort  of  indolent  tuber- 
culosis tending  to  sclerosis  of  the  vegetations  without  provoking  suppuration. 
Its  parasite  is  perhaps  not  the  same,  or  it  may  be  found  in  peculiar  conditions. 
M.  Oilier,  who  has  seen  some  cases  of  this  kind,  expresses  himself  in  regard 
to  them  in  the  following  manner,  in  his  article  on  caries:  "But  these  lesions 
■do  not  appear  to  me  to  be  caries ;  this  is  a  variety  of  osteitis  which  I  desig- 
nate by  the  name  of  atrophic  rarefying  osteitis.     .     .     ." 

The  clinical  picture  of  spina  ventosa  is  too  well  known  for  me  to  dwell  on 
it  at  length.  M.  Goetz  distinguishes  two  stages :  that  of  simple  swelling, 
and  that  of  ulceration.  In  the  first  stage,  the  finger,  for  example,  increases 
in  size,  assumes  a  shape  which  has  been  compared  to  that  of  a  flask,  a  rad- 
ish, a  spindle,  etc.  In  the  second  stage,  the  skin,  which  was  previously 
healthy,  changes  color,  becomes  tease,  red,  or  purple ;  then,  on  the  dorsal  sur- 
face or  on  the  sides  of  the  finger,  more  rarely  on  the  palmar  surface,  one  or 
more  points  soften,  give  fluctuation,  and  ulcerate.  Sanious  pus  flows  out  from 
the  openings,  which  remain  fistulous.  When  the  probe  is  introduced  into 
these  openings,  it  comes  down  on  the  surface  of  denuded  bone,  if  the  abscess 
has  been  periosteal ;  or  enters  the  enlarged  medullary  canal,  if  the  abscess  has 
started 'there,  or  in  this  and  the  inflamed  periosteum  at  the  same  time. 
The  base  and  edges  of  the  openings  are  fungous  and  bleed  easily,  espe- 
•cially  in  the  second  case,  which  is  the  most  common.  Usually  the  joints  are 
so  free  from  trouble  that  the  children  continue  to  move  their  fingers.  It  is 
well  known  that  portions  of  the  phalanges,  and  even  the  whole  diaphysis  of 
it  phalanx  or  of  one  of  the  metacarpal  bones,  may  become  necrosed.  The 
probe  will  indicate  the  presence  of  these  sequestra.  I  have  already  explained 
the  mechanism  of  these  forms  of  necrosis. 

Spina  ventosa  without  necrosis  may  recover  spontaneously  in  the  first 
stage.     Little  by  little  the  sub-periosteal  deposits  of  bone  are  absorbed, 

'  Volkmann,  Ueher  die  Caries  sicca  des  Sohultergelenkes.  (Berliner  klin.  Woohensohrift 
1867.) 
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everything  retrocedes,  and  the  bone  resumes  its  normal  shape.  In  the  sec- 
ond stage,  spontaneous  recovery  may  still  take  place,  after  evacuation  of  the 
purulent  collection  and  removal  of  the  sequestra.  The  presence  of  the  latter 
retard  recovery  until  their  elimination.  In  some  cases — and  these  cases 
would  be  more  numerous  but  for  the  surgeon's  intervention — the  disease  goes 
on  steadily  from  bad  to  worse :  the  swelling  increases,  the  openings  multiply, 
the  joints  are  affected,  the  tendons  of  the  extensors  are  attacked  with  inflam- 
mation and  become  fllled  with  fungous  masses,  while  the  flexors,  which  are 
usually  not  much  affected,  contract  and  determine  vicious  positions  of  the 
parts.  In  some  rare  cases  surgical  treatment  is  powerless  to  stop  this  process, 
and  it  is  necessary  to  have  recourse  to  amputation  of  the  finger. 

M.  Lannelongue  has  called  attention  to  the  eruption  of  tuberculous  gum- 
mata,  which  is  sometimes  seen  on  limbs  the  extremities  of  which  are  affected 
with  spina  ventosa.  The  patients  may  have  tuberculous  osteitis  at  other 
points  of  the  skeleton,  and  other  strumo-tubereulous  affections.  I  shall  re- 
turn to  this  soon,  when  speaking  of  the  general  condition.  But,  I  wish  be- 
forehand to  say  a  word  about  perforating  taberculous  osteitis  of  the  vault  of  the 
cranium.  According  to  Volkmann,  the  symptoms  are  the  following :  A  cold 
abscess  marks  its  onset ;  the  opening  of  this  abscess  lets  out  a  characteristic 
cheesy  pus,  and  discloses  on  the  inner  wall  casefied  tuberculous  granulations. 
"  Deeper  down,  the  bone-tissue  is  found  to  be  caseous  and  ansemic  ;  often  a 
sequestrum,  as  large  as  a  pea,  already  occupies  the  substance  of  the  bone;  at 
other  times,  instead  of  a  sequestrum,  a  perforation  of  the  vault  of  the  cra- 
nium is  found ;  and  then  the  pus  which  fills  it  pulsates.  A  fistula  is  estab- 
lished after  the  opening  of  the  abscess,  and  this  fistula  may  extend  to  the 
dui'a  mater.     Sometimes  retention  of  pus  gives  rise  to  serious  symptoms."' 

It  is  impossible  to  pass  in  review  all  the  peculiar  symptoms  which  may 
result  from  localization  of  tuberculous  osteopathies  in  the  different  parts  of 
the  skeleton.  The  functional  disturbances  and  the  anatomical  complications 
will  be  in  relation  with  the  functions  and  structure  of  the  diseased  parts  of 
the  skeleton,  and  of  the  organs  which  are  near  to  them. 

Thus  far,  we  have  considered  only  the  local  symptomatology.  It  is  not 
less  important  to  the  diagnosis  of  the  nature  of  osteitis,  to  fix  our  attention 
upon  the  general  condition  and  the  antecedents  of  the  patient.  In  practice,  it  is 
by  the  general  appearance  of  the  patient  that  a  diagnosis  of  the  probable 
nature  of  his  osteitis  is  made. 

If  one  looks  carefully  at  a  number  of  patients  affected  with  tuberculous 
osteitis  or  osteo-arthritis,  two  classes  will  be  discovered.  Those  in  one 
class  are  pale  and  bloated;  their  shape  is  full;  their  hairy  development  is 
sometimes  very  marked  on  the  surface  of  the  body,  especially  oh  the  dis- 
eased limb;  the  cervieo-maxillary  region  is  surrounded  with  cicatrices  of 
suppurating  adenitis;  the  eyes  show  the  marks  of  old  attacks  of  keratitis  and 
other  ophthalmias.  The  others,  on  the  contrary,  are  thin  and  dry,  and  bear 
no  signs  of  adenitis  or  of  ophthalmia.  Some  have  the  appearance  of  health  ; 
others  show  all  the  signs  of  profound  cachexia.  If  the  whole  body  of  the 
patient  be  exposed,  traces  of  former  attacks  of  periostitis  or  osteitis  are  found, 
with  cicatrices  depressed  and  attached  to  the  bones ;  of  cold  abscesses  (if 
they  have  been  large,  these  sometimes  leave  cutaneous  markings  like  those  of 
pregnancy) ;  of  subcutaneous  gummata ;  of  anal  fistulse  ;  of  epididymitis ;  of 
former  operations,  etc.  This  general  inspection  of  the  body  should  never  be 
neglected ;  it  is  a  fertile  source  of  instruction  as  to  the  antecedents  of  the 
patient,  as  to  his  present  general  condition,  as  to  complications,  as  to  the 

'  Heydecreich,  loo.  oit. 
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multiplicity  of  the  present  osteitis,  etc.  The  diagnosis  of  the  nature  of  the 
disease  is  read  on  the  skin  of  the  patient  when  he  is  stripped. 

Auscultation  of  the  patient  ought  to  follow  this  general  scrutiny  of  the 
surface  of  the  body.  Too  often  there  are  found  manifest  signs  of  advanced 
pulmonary  tuberculosis.  In  many  cases  there  is  found  only  blowing  expira- 
tion, rough  and  prolonged ;  and  sometimes  also  respiration  is  absolutely 
normal.  I  have  under  observation  at  the  present  time  a  patient  who  was 
castrated  five  years  ago  for  tuberculous  orchitis,  and  who  manifests  at  this 
time  osteitis  of  the  sternum  and  of  a  number  of  other  bones,  as  well  as  pseudo- 
rheumatic  arthritis  in  several  joints,  but  who  has  never  had  the  least  respi- 
ratory trouble. 

In  a  majority  of  cases,  questioning  the  patients  will  disclose  the  fact  that 
some  members  of  their  families  have  died  of  a  thoracic  affection,  and  that 
they  themselves  have  had,  if  they  have  not  at  this  time,  some  lung-disease: 
haemoptysis,  bronchitis,  or  pleurisy.  Heredity  plays  an  important  part  in 
the  etiology  of  tuberculous  osteitis,  which  cannot  be  too  much  insisted  on. 
But  privations,  poverty,  bad  hygienic  conditions,  excesses,  all  the  causes  of 
moral  or  physical  debility,  exercise  no  less  influence.  Heredity  constitutes 
an  innate  predisposition;  want  of  any  kind,  an  acquired  predisposition  to 
the  reception  and  evolution  of  the  tuberculous  contagium. 

I  purposely'  omit  speaking  here  of  scrofula,  as  I  consider  this  diathetic 
entity  an  initial,  mitigated  stage — a  period  of  outbreak  of  tuberculosis.  The 
scrofulous  and  the  tuberculous  are  candidates  for  pulmonary  phthisis.  The 
majority  of  patients  affected  with  tuberculous  osteopathies  die  phthisical, 
■either  before  recovering  from  their  bone-lesion,  or  sooner  or  later  afterwards. 
A  certain  number  of  children  die  of  meningitis,  of  enteritis,  of  tubercular 
peritonitis,  or  of  acute  phthisis.  Outside  of  those  cases,  independent  of  bone- 
lesions,  there  are  found  conimonly  at  autopsies  numerous  visceral  ulcerations ; 
tubercles,  caseous  masses,  or  cavities  in  the  lungs;  the  liver  is  fatty  ;  the  kid- 
neys are  strewn  with  amyloid  material.  Amyloid  degeneration  of  the  kidneys 
seems  to  be  less  common  in  France  than  in  Germany.  We  must  not  forget 
the  tuberculous  infiltration  of  the  lymphatic  vessels  and  glands — superficial 
■or  deep,  near  or  remote — which  are  fou,nd  in  tuberculous  osteopathies. 

Prognosis  of  Tuberculo-Scrofulous  Osteopathies. — Tuberculous  affections 
■of  the  bones,  being  a  manifestation  of  the  tuberculous  diathesis  or  infection, 
have  necessarily  a  grave  general  prognosis.  The  patient  who  has  an  osteitis 
of  this  kind  is  threatened  with  the  appearance  of  tuberculosis  at  some  other 
point  in  his  organism,  and  with  death  from  phthisis.  Nevertheless,  if  this 
is  the  rule,  there  are  happy  exceptions,  the  number  of  which  depends  on  the 
conditions  in  which  the  patients  live,  or  may  be  placed,  in  relation  to  hy- 
giene, feeding,  and  care.  The  bone-lesion  is  susceptible  of  recovery,  and  it 
may  even  remain  the  sole  and  only  manifestation  of  the  contagion.  The 
relative  prognosis  of  the  diffei'ent  varieties  of  tuberculous  osteopathies  is 
not  the  same ;  the  encysted  form,  which  has  more  tendency  to  spontaneous 
recovery,  is  more  innocent  than  infiltration.  The  latter  is  perhaps  less  serious 
than  caries,  in  the  sense  that  it  usually  involves  only  the  bone,  at  least  origi- 
nally, whilst  caries  generally  implies  a  lesion  of  a  joint  and  of  the  elements 
which  compose  it.  The  seat  of  the  osteopathy  modifies  the  prognosis.  Thus, 
osteitis  of  the  vertebrae  or  of  the  pelvis,  is  more  serious,  because  of  the  difla- 
culty  of  surgical  interference.  Tuberculous  osteopathy  of  the  smaller  long 
bones — spina  ventosa — is  usually  nof  very  serious :  on  the  one  hand,  it  re- 
covers spontaneously ;  on  the  other,  intervention  is  easy.  Nevertheless,  in  very 
young  children  spina  ventosa  may  be  serious.     The  question  of  age  is  of 


SCROEULO-TUBERCULOUS   AFFECTIONS   OF   BONES.  927 

great  prognostic  importance.  At  the  two  extremes  of  life,  tuberculous  osteo- 
pathies are  of  greater  gravity. 

Finally,  whatever  may  be  the  variety  of  tuberculous  osteopathy,  the  prog- 
nosis is  influenced  by  the  general  condition  of  the  patient,  his  degree  of 
heredity,  and  by  the  number  of  internal  or  external  tuberculous  attections 
which  he  exhibits.  M.  Oilier,"  after  having  established  the  fact  that  patho- 
logical anatomy  has  not  yet  been  able  to  furnish  us  with  an  infallible  means 
of  prognostication,  adds :  "  It  is  upon  other  considerations  that  a  prognosis 
must  be  based ;  upon  the  course  of  the  disease  and  on  the  nature  of  the  soil 
in  which  it  develops.  There  is  a  serious  tuberculosis  and  a  benign  tuber- 
culosis. There  is  a  generalized  tubei'culosis  and  a  localized  tuberculosis. 
There  is  a  tuberculosis  which  inevitably  progresses,  there  is  another  which 
tends  to  stop  of  itself.  The  one  develops  itself  like  an  infectious  and  fatal 
disease ;  the  other  produces  serious  local  destruction,  but  has  not,  at  a  cer- 
tain state  of  its  evolution  at  least,  this  invading  course,  and  remains  for  a 
long  time  limited  to  the  point  originally  afl'ected.  Experimental  analy- 
sis may  some  day  show  us  what  clinical  analysis  has  already  led  us  to  suspect, 
that  is  to  say,  afl'ections  of  different  nature  among  those  which  we  now 
group  together  under  the  name  of  tuberculosis.  It  is  probable  that  we  con- 
found under  this  name  different  pyogenic  affections." 

M.  Oilier  admits  the  contagiousness  of  tuberculosis,  which  has  been  so 
clearly  demonstrated  by  the  experiments  of  Villemin  and  of  Chauveau,  and 
which  are  likely  to  find  a  still  more  precise  explanation  in  the  investigations 
of  Toussaint  and  of  Koch.  "  But,"  he  says,  "  there  are  already  go  many 
doubtful  microbes,  that  it  would  be  imprudent  to  accept  a  solution  which 
is  still  only  probable." 

"While  awaiting  the  discovery  of  a  demonstrable  and  really  characteristic 
microbe  in  the  blood  of  tuberculous  persons,  and  until  the  method  of  experi- 
mental inoculations  shall  be  made  practically  applicable,  there  remain  for  the 
surgeon,  in  order  to  estimate  the  degree  of  gravity  of  the  different  cases 
which  are  presented  to  him,  only  "  study  of  the  patient,  study  of  the  soil, 
consideration  of  the  course  of  the  affection  based  upon  the  reactional  pheno- 
mena, and  minute  study  of  the  internal  organs  (lungs,  kidneys,  intestines) 
which  clinical  observation  teaches  us  are  the  usual  theatre  of  tuberculous 
manifestations."'' 

Treatment  of  Tuberculo-Sceofulous  Osteopathies. — The  treatment  ought 
to  be  directed  not  only  by  the  local  condition,  but  also  and  especially  by  the 
general  condition,  since  the  affection  of  the  bones  is  only  a  manifestation  of 
the  constitutional  vice,  hereditary  or  acquired,  which  has  engendered  it. 

I.  General  Treatment. — The  treatment  should  therefore  be  above  all 
medical.  I  shall  consider  this  first,  in  order  to  show  the  importance  which 
should  be  attached  to  it.  All  the  means  of  hygiene,  and  of  reconstructive 
therapeutics,  ought  to  be  employed  :   Circumfusa  et  ingesta. 

Let  us  consider  the  former  first.  The  question  of  the  medium,  of  the 
habitat,  leads  all  others.  Most  young  subjects  affected  with  scrofulo-tuber- 
culous  osteopathies  have  lived  in  badly  ventilated,  damp,  cold,  and  dirty 
dwellings,  in  unhealthy  quarters  of  large  cities,  or  in  the  defective  lodgings 
of  poor  peasants.  It  is  also  a  matter  of  observation  that,  all  other  things 
being  equal,  cold  and  wet  climates  furnish  a  more  considerable  contingent 
to  diseases  of  the  bones  than  warm  and  dry  climates  do. 

'  Sur  les  resections  et  les  amputations  ohez  les  tuberouleux. 
s  Ibid. 
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From  these  facts  results  the  first  and  capital  indication,  to  send  the  patient 
to  a  milder  and  more  sunny  climate,  if  possible  ;  and,  in  any  case,  to  place 
him  in  an  airy,  warm,  and  wholesome  dwelling.  The  sea-shore,  in  a  warm 
climate,  or  during  the  warm  season,  is  of  great  utility,  from  the  vital  exci- 
tation which  it  produces  by  means  of  the  saline  emanations,  and  by  the 
motion  and  purity  of  the  sea-air. 

Sea-baths,  generally  so  justly  recommended  for  their  stimulating  action^ 
ought  not,  however,  to  be  prescribed  without  caution  ;  for  impressionable 
patients,  and  those  who  have  confirmed  pulmonary  tuberculous  lesions, 
receive  from  sea-baths  and  from  the  air  of  the  sea  a  sort  of  impetus 
which  hastens  the  course  of  the  phthisis.  The  sea  should  not  be  recom- 
mended to  persons  with  pronounced  pulmonary  tuberculosis.  Life  in  the 
country,  in  a  warm  region  free  from  winds  and  from  fog,  will  be  more  useful 
to  them. 

With  the  exceptions  just  mentioned,  the  sea-shore  and  short  sea-baths  are 
of  great  service  in  the  affections  of  the  bones  which  we  are  studying.  !No- 
one  can  question  the  advantages  which  have  been  derived,  for  example,  from 
the  establishments  of  Berk-sur-mer,  in  France;  of  Margate,  in  England,  etc., 
for  children  affected  with  tuberculous  surgical  affections.  If  there  is  a 
humanitarian  wish  to  be  expressed,  it  is  that  the  hospital  administrations  of 
large  cites  should  erect  at  the  sea-shore  homes  for  this  interesting  class  of 
patients,  and  that  in  future  they  should  build  hospitals  for  children  outside 
of  the  cities,  in  extensive  grounds,  well  planted,  and  protected  against  cold 
winds,  realizing  all  the  conditions  required  by  hygiene  and  needed  for  com- 
fort. When  it  is  impossible  to  ask  from  the  sea  its  vivifying  influence, 
sea-baths  may  be  replaced  by  artificial  salt-baths,  and  better  still,  by  natural 
saline  mineral  waters,  like  those  of  Saline  and  TJriage.  Good, results  may  be 
secured  from  the  effects  of  mixed  baths,  composed  of  sea-salt  and  of  sulphate 
of  potassium.  When  the  use  of  baths  is  contraindicated  by  the  weather,  or 
for  various  reasons,  general  fiictions  of  the  body  with  different  stimulating 
liquids  may  be  employed.  Baths,  frictions,  fresh  air,  sunlight,  saline  emana- 
tions, have  for  their  object  to  whip  up,  as  it  were,  the  whole  economy,  by 
excitation  of  the  skin  and  of  the  respiratory  mucous  membrane,  so  as  to 
quicken  the  functional  activity  of  the  languishing  organs,  and  thus  to  sub- 
stitute an  active  and  productive  life  for  a  languid  and  sterile  one. 

But  if,  in  order  to  obtain  greater  speed  in  a  locomotive,  it  is  necessary  to 
burn  more  fuel,  it  is  also  necessary  to  have  richer  food  for  an  organism  the 
renovation  of  which  is  desired.  Feeding  sometimes  brings  about  astonishing 
metamorphoses,  even  in  hospitals.  Poor  wretches,  who  have  previously  had 
only  insufficient  and  unwholesome  nourishment,  finding  there  wholesome 
and  abundant  food,  with  a  good  warm  bed,  become  transformed  in  a  little 
while,  gaining  flesh  and  color.  It  is  well  to  supplement  food  with  a 
generous  supply  of  good  wine. 

Cod-liver  oil,  iodine,  the  protiodide  of  iron,  arsenicals,  the  different  prepa- 
rations of  phosphate  of  lime,  etc.,  are  the  tonic  medicines  to  which  recourse 
must  be  had,  after  improvement  of  the  diet  and  amelioration  of  the  hygienic 
surroundings.  But,  I  repeat,  fresh  air,  sunshine,  good  food,  and  sea-baths 
generally  do  more  for  children  affected  with  scrofulo-tuberculous  osteopathies 
than  all  the  remedies  which  can  be  lavished  upon  them  in  a  hospital. 
Bonnet's  splints  and  invalid-carriages  make  it  possible  to  extend  the  advan- 
tages of  air  and  sunlight  to  patients  whose  bone-disease  prevents  them  from 
walking. 

As  to  internal  remedies  (creasote,  phenic  acid,  salicylic  acid,  sulphate  of 
quinine,  bromine-water,  oxygenated  water,  etc.)  which  have  for  their  object 
the  extinction  of  the  tuberculous  virus  in  all  the  tissues,  its  sterilization  or 
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destruction,  practice  and  experimentation  have  demonstrated  their  useless- 
ness  up  to  the  present  time.  I  will  only  speak  of  experimentation.  MM. 
Parrot  and  Martin'  have  subjected  tuberculous  matter  to  the  action  of  the 
various  known  parasiticides.  They  have  reached  the  conclusion  that  the 
vitality  of  the  microbe,  comparable  to  reviviscent  animals,  is  considerable, 
greater  than  that  of  the  microbe  of  charbon  ;  ami  that  in  therapeutic  doses 
the  known  antiseptic  agents,  mentioned  above,  are  incapable  of  destroying 
it.  Heating  to  100°  C.  (212°  F.),  and  above,  alone  sterilizes  the  tuberculous 
virus.  "  The  sole  agent  which  germs  cannot  resist  for  an  instant,  whatever 
,  they  may  be,  is  fire."^  This  remedy  is  obviously  inapplicable  to  internal 
lesions.  With  the  object  of  preserving  from  contagion  persons  who  live  with 
tuberculous  patients,  MM.  Parrot  and  Martin  propose  to  subject,  from  time 
to  time,  the  furniture  and  the  flooring  to  a  current  of  air  heated  to  about 
125°  C.  (257°  F.),  by  means  of  tubes  to  conduct  it  as  irrigating  tubes  conduct 
water.  It  is  to  be  feared  that  ovei'-logical  minds  might  propose  from  time 
to  time  to  burn  the  house.  In  this  case  barrack-hospitals  would  become  the 
ideal.  We  must  acknowledge  that  therapeutics  and  prophylaxis  are  as  yet 
of  no  use,  and  that  only  hygiene  and  good  feeding  enable  us  to  contend, 
often  indeed  with  advantage,  against  the  tuberculous  virus. 

II.  Local  Treatment. — General  treatment,  the  outlines  of  which  I  have 
just  traced,  aids  powerfully  in  the  cure  of  tuberculous  osteopathies,  and  by 
itself  sometimes  secures  it,  but  not  always ;  and  it  is  usually  necessary  that 
local  treatment,  direct  treatment  of  the  external  lesion,  should  lend  its  assis- 
tance. 

Before  speaking  of  local  treatment,  I  ought  to  say  what  is  the  natural 
course  of  external  tubercles,  either  in  an  otherwise  healthy  subject,  or  in  one 
with  pulmonary  tuberculosis:  (1)  They  may,  as  Charles  If^laton  says,  '■'■recover 
hy  surrounding  themselves  with  a  fibrous  new  formation  or  by  themselves 
undergoing  a  true  sclerosis,  gradually  eliminating  the  degenerated  and  casei- 
fied  products ;  (2)  they  may  remain  stationary^  at  whatever  stage  they  may 
be ;  (3)  they  may  pursue  an  extending  and  locally  invading  course.  But,  in 
all  these  three  cases,  the  disease,  which  at  first  was  local,  may  become  gene- 
ralized. When  surgical  lesions  develop  in  a  patient  who  already  has  tuber- 
cles in  his  lungs,  the  same  terminations  may  be  seen,  although  here  the  spon- 
taneous course  toward  recovery  is  less  frequent."^  External  tuberculosis 
may  end  in  spontaneous  recovery,  whether  present  alone  or  accompanied  by 
similar  lesions  in  the  viscera.  If  spontaneous  recovery  takes  place  by  absorp- 
tion of  the  tuberculous  masses  and  by  sclerosis  of  the  connective  tissue  which 
takes  their  place,  or  by  elimination  of  degenerated  and  caseified  products,  the 
surgeon  ought  to  endeavor :  1st,  to  favor  absorption,  and  sclerosis  of  the  tuber- 
culous masses  by  substitutive  irritation  ;  and  if  he  cannot  obtain  this,  2d,  to 
hasten  the  elimination  of  the  degenerated  products  by  removing  them,  or  to 
destroy  them  where  they  are  found,  at  the  same  time  provoking  a  frank 
inflammation  of  the  surrounding  tissues  which  are  still  healthy,  or  which 
have  undergone  retrogressive  modifications  to  only  a  slight  degi-ee. 

(1)  Means  designed  to  favor  absorption  of  the  -products  of  tuberculous  osteopathies. 
—Encysted  tubercle  is  the  only  form  in  wlaich  recovery  can  occur  without 
elimination.  The  absorption  of  abscesses  by  congestion,  of  vertebral  or 
other  origin,  cannot  be  denied.  The  majority  of  surgeons  have  observed  the 
disappearance  of  ossifluent  abscesses  without  operative  interference,  espe- 

'  Reoherohes  exp^rimentales  ayant  pour  but  de  transformer  le  tuberoule  vrai  ou  infectueux  en 
corps  stranger  inerte  ;  2e  mfimoire  (Revue  de  M^decine,  Oct.  1883). 
'  Ibid.,  p.  828.  .  a  Op,  oit.,  p.  140. 
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cially  in  children  and  adolescents.  "When  the  patient  refuses  to  be  operated 
upon,  or  when  there  is  any  hope  of  securing  absorption  of  the  encysted 
tuberculous  products,  recourse  may  be  had  to  the  measures  which  I  am  about 
to  describe.  I  have  just  mentioned  the  importance  of  general  treatment. 
Great  attention  must  be  paid  to  this.  It  is  in  cases  of  this  sort  that  sea-air 
and  sea-baths  are  especially  indicated,  provided  that  the  lesions  are  not  very 
extensive  and  not  painful,  that  the  abscess  is  not  large,  that  the  lungs  are 
almost  intact,  and  that  the  tuberculosis  is  sluggish  in  its  manifestations. 
Cod-liver  oil  ought  to  be  insisted  upon,  and  the  phosphates,  and  the  iodide 
of  potassium  in  large  doses.  The  excretory  functions  ought  to  be  stimulated 
by  repeated  administration  of  purgatives  and  diaphoretics.  Of  late,  jabo- 
randi  and  pilocarpine  have  been  much  praised.  But,  for  my  own  part,  I 
have  never  seen  an  ossifluent  abscess  disappear  in  consequence  of  diaphoresis 
or  salivation  provoked  by  these  substances.  At  any  rate  these  tentative 
modes  of  treatment  should  be  avoided  if  the  patient  is  cachectic  or  has  fever. 

The  local  measures,  capable  of  bringing  about  absorption  of  a  tuberculous 
bone-manifestation  and  its  products,  are  resolvent  applications  of  the  tinc- 
ture of  iodine,  of  mercurial  ointment,  of  blisters,  etc.,  with  compression  pre- 
ceding, following,  or  accompanying  the  resolvent  applications.  Compression 
with  wadding  impregnated  with  extract  of  jaborandi,  and  an  elastic  bandage, 
when  it  can  be  employed,  sometimes  procures  good  results.  It  has  been 
recommended  also  to  employ  actual  or  potential  revulsion.  Thus  the  actual 
cautery  has  been  seen  to  conjure  away  an  osteitis  at  its  beginning.  Combined 
with  compression  by  wadding,  and  with  immobilization,  actual  revulsion  is 
to  be  recommended  in  the  highest  manner.  How  many  patients  owe  it  to 
this  that  they  have  not  been  subjected  to  gouging  or  resection.  Immobili- 
zation alone  may  sometimes  sufiice  to  prevent  the  formation  of  an  abscess  or 
to  lead  to  its  absorption,  if  it  is  present.  In  case  of  tuberculous  osteo- 
pathies of  the  vertebrae,  I  cannot  recommend  too  strongly  the  plaster  jacket, 
which  immobilizes  the  vertebral  column  better  than  any  other  apparatus, 
while  it  enables  the  patient  to  enjoy  life  in  the  fresh  air  and  in  the  sun,- and 
to  use  his  limbs.  Bonnet's  splint  ought  not  to  be  recommended  except  when 
the  abscess  has  opened  at  some  point  on  the  trunk,  or  when  there  is  ulcera- 
tion at  the  point  of  curvature.  The  plaster  jacket  put  on  in  the  beginning, 
usually  prevents  the  formation  of  abscesses,  and  favors  the  spontaneous 
recovery  of  vertebral  osteitis.  If  immobilization  is  indispensable  in  Pott's 
disease,  it  is  no  less  necessary  in  tuberculous  osteopathies  of  the  parts  near 
the  joints,  and  of  the  joints  themselves,  as  every  movement  increases  the 
inflammation  and  pain.  It  is  less  indicated  in  osteitis  of  the  diaphyses. 
Nevertheless,  we  have  all  seen  that  walking  and  fatigue  aggravate  these 
lesions,  and  that  rest  always  brings  a  diminution  of  the  pain  and  inflammation. 
Being  limited  and  sluggish,  bone-tuberculosis  sometimes  permits  the  patient 
to  earn  his  living  in  one  way  or  another,  upon  condition  of  giving  up  work 
from  time  to  time.  I  know  a  man  about  thirty  years  of  age,  who,  since  he 
was  sixteen  years  old,  has  dragged  about  in  this  way  a  tuberculous  juxta- 
epiphyseal  and  diaphyseal  osteopathy  of  the  tibia.  He  stops  work  when  the 
seat  of  disease,  which  has  been  gouged  out  several  times  already,  and  the 
fistulous  tracks,  inflame;  then,  after  a  few  days  of  rest,  he  gets  better  and 
resumes  his  ordinary  life. 

(2)  Measures  intended  to  hasten  the  elimination  of  the  products  of  Scrofula-tu- 
berculous Osteopathies,  or  to  suppress  more  or  less  radically  the  local  lesion. — I 
have  referred  to  ossifluent  abscesses.  To  follow  the  natural  order  of  events, 
I  will  begin  the  description  of  the  operative  treatment  with  them.  Abscess 
precedes  fistula,  and  the  fistula  leads  to  the  seat  of  osteitis.    I  shall  therefore 
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occupy  myself  first  with  the  ossifluent  abscesses,  then  with  the  fistulous 
tracks,  and  lastly  with  the  bone-lesions. 

Ossifluent  Abscesses. — Small,  accessible  abscesses  should  be  opened  when 
all  hope  of  resolution  has  been  lost.  The  course  to  be  pursued  in  regard  to 
large  sessile  abscesses,  or  abscesses  by  congestion,  has  varied  very  much. 
Formerly  these  abscesses,  the  latter  especially,  were  considered  a  sort  of 
noli  me  tangere.  Antiseptic  dressings  and  methods  have  completely  revo- 
lutionized surgery  in  this  matter,  as  in  many  others.  Since  Volkmann  and 
Lannelongue  have  shown  that  the  walls  of  these  abscesses  are  tilled  with 
tuberculous  matter,  and  since  antiseptic  methods  dispel  the  danger  of  pyaemia 
and  septicaemia,  these  abscesses,  which  were  formerly  so  much  feared,  have 
been  attacked  boldly.  Sessile  and  accessible  abscesses  may  be  simply  opened 
with  a  bistoury,  a  drainage-tube  being  placed  in  the  incision,  which  is  then 
dressed  antiseptically,  in  the  manner  of  Lister.  Complete  evacuation  of  the 
abscess  and  washing  out  its  cavity  with  carbolized  water,  is  not,  I  think, 
indispensable.  Simple  incision  and  drainage  have  given  me  good  results. 
Only  cicatrization  takes  a  longer  time,  and  the  dressing  demands  much  care 
that  no  agent  of  fermentation  shall  enter  the  suppurating  cavity.  When 
the  abscess  is  easy  to  reach  and  not  in  a  dangerous  region,  when  the  sac  is 
not  deeply  buried  in  the  thickness  of  the  limbs,  or  is  not  situated  in  cavities 
such  as  the  abdomen  or  the  thorax,  recourse  ra&y  be  had  to  a  more  radical 
treatment,  to  scraping  out  or  extirpation  of  the  pocket  which  contains  the 
collection. 

(a)  Scraping. — A  sufficiently  large  incision  having  been  made,  all  the  tissue 
in  the  pocket  which  looks  and  feels  like  mucous  membrane  is  to  be  removed 
by  the  aid  of  a  sharp  curette,  until  the  wall  of  the  cavity  has  been  transformed 
into  a  bleeding  surface.  If  the  diseased  point  of  bone  be  discovered — and  it 
should  be  sought  for — it  will  be  proper  to  profit  by  the  laying  bare  of  the 
abscess  to  treat  it,  according  to  the  case,  by  scraping,  if  the  lesion  is  superfi- 
cial ;  by  rasping,  by  gouging,  by  resection,  etc.,  if  it  is  deep,  as  will  be  ex- 
plained hereafter.  But  let  me  speak  only  of  the  abscess  itself.  After  having 
washed  the  bleeding  surfaces  with  carbolized  water,  or  with  corrosive-subli- 
mate, salicylic-acid,  or  some  other  such  solution,  some  surgeons  close  the 
whole  completely  with  sutures.  I  think,  with  M.  Lannelongue,  that  it  is 
more  prudent  to  place  a  drainage-tube  in  the  most  dependent  portion  of  the 
wound. 

(b)  Extirpation  of  the  Sac. — M.  Lannelongue  has  proposed  decortication  of 
the  sac.  When  the  abscess  is  not  too  extensive,  nor  too  full  of  diverticula,  it 
is  easy  enough  to  detach  its  envelope  by  means  of  a  blunt  instrument,  closed 
scissors,  a  spatula,  the  finger,  etc.  Scraping  or  decortication,  the  result  is 
the  same ;  the  sac  is  removed,  and  its  removal  leaves  behind  a  bleeding  sur- 
face, less  in  the  second  case  than  in  the  first.  It  may  be  asked,  with  M.  Ver- 
neuil,  if  this  breaking  of  the  vessels  which  encircle  the  region  does  not 
set  up  a  most  powerful  process  of  auto-inoculation.  This  danger  is  perhaps 
not  as  great  as  might  be  feared  ;  for,  on  the  one  hand,  the  flow  of  blood  pre- 
vents the  penetration  of  the  tuberculous  juices,  and,  on  the  other  hand,  the 
washings  which  are  made  during  the  scraping  carry  off",  to  a  certain  extent, 
the  debris  of  the  sac.  A  fortiori  is  this  true  of  decortication.  M.  Oilier  has 
proposed  scraping  with  the  aid  of  Esmarch's  haemostatic  apparatus,  when  the 
region  admits  of  it,  in  order  to  avoid  the  danger  pointed  out  by  M.  Verneuil. 
It  will  be  well,  to  insure  the  aseptic  condition  of  the  wound  and  to  destroy 
the  tuberculous  germs  which  may  remain  there  after  the  final  washing,  to  pow- 
der the  surface  with  iodoform.  Internal  ossifluent  abscesses  of  the  bones  of 
cavities,  such  as  the  pelvis,  the  cranium,  etc.,  require  trephining ;  absolutely 
for  the  cranium,  less  invariably  for  the  pelvis,  as  this  cavity  off"ers  numerous 
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ways  of  escape  for  the  pus.  I  have  seen,  in  the  service  of  M.  Oilier,  tre- 
phining of  the  iliac. bone,  of  the  sacrum,  of  the  vertebrae,  give  brilliant- 
results  in  such  cases.'  It  is  certain  that  if  the  abscess  of  the  pelvis  is 
dependent  upon  a  coxalgia,  and  if  resection  is  indicated  for  this,  one  should 
never  fail,  during  the  operation,  to  perforate  the  cotyloid  cavity,  if  it  is  not 
perforated  already,  to  give  exit  to  the  pus  in  the  pelvis.  Drainage  of  the 
cotyloid  cavity  is  very  efficacious  with  the  last  method  of  resection  of  the 
hip  devised  by  M.  Oilier.  I  have  practised  a  resection  of  the  hip  in  these 
conditions,  and  thus  far  with  a  perfect- result,  and  one  which  is  the  more  for- 
tunate since  the  patient  is  a  young  man,  24  years  old,  who  has  also  a  huge 
abscess  by  congestion,  of  vertebral  origin,  which  has  opened  spontaneously 
above  Poupart's  ligament  on  the  other  side. 

As  for  abscesses  by  congestion,  if  they  are  accessible  in  their  whole  extent, 
they  should  be  treated  like  sessile  abscesses.  An  abscess  by  congestion,  of 
vertebral  origin,  cannot  be  subjected,  it  will  be  understood,  to  scraping  or  to 
decortication.  There  can  be  no  question  of  surgical  interference  unless  it  has 
become  accessible,  either  in  the  dorsal,  lumbar,  or  gluteal  region,  or  at  the  root 
of  the  thigh.  Only  simple  opening,  with  drainage,  can  be  applied  to  these 
abscesses.  M.  Lannelongue  advises  that  all  the  pus  should  be  evacuated  after- 
incision,  and  that  a  drainage-tube  should  be  introduced  as  far  as  possible,  by 
means  of  which  injections  of  carbolized  water  can  be  made  until  the  pocket 
is  perfectly  cleansed.  On  the  succeeding  days  the  same  washings  are 
repeated  when  the  wound  is  dressed.  The  fever  which  follows  this  opera- 
tion soon  subsides.  For  my  own  part,  I  have  opened  a  large  number  of 
abscesses  by  congestion  without  washing  out  the  sac,  and  I  have  never  seen 
fever  follow.  This,  moreover,  is  the  way  which  I  saw  employed  by  Lister. 
The  washing  and  pressing  out  of  abscesses  cause  lacerations  of  the  vessels, 
which  create  as  many  mouths  for  the  occurrence  of  absorption. 

When  the  abscesses  have  voided  their  contents,  and  persist  in  the  condi- 
tion of  fistulous  tracks,  giving  vent  to  thick  serum  or  badly  formed  pus  in 
variable  and  intermittent  quantity,  what  ought  to  be  done  ?  From  the  efl'ect,. 
we  must  advance  to  the  cause;  from  the  abscess,  to  the  bone-lesion  which 
keeps  up  the  suppuration.  The  measures  which  have  been  proposed  and 
employed  are  the  following,  in  the  order  of  their  importance:  (a)  Modifying 
injections.  (6)  The  actual  or  potential  cautery,  (e)  Gouging,  {d)  Eesec-  " 
tion,  or  complete  ablation  of  the  bone,  (e)  Sometimes,  amputation  of  the 
limb. 

{a)  Modifying  Injections. — These  have  been  employed  from  all  time,  and 
have  enjoyed  the  more  favor  as  the  results  of  operations  were  more  doubtfuL 
Their  object  is  to  excite  a  healthy  reaction  in  tissues  the  vitality  of  which 
is  feeble,  and  to  favor  the  elimination  of  degenerated  parts.  If  the  tracks  are 
sufficiently  straight,  the  injection  has  a  chance  of  reaching  t?ie  diseased  bone; 
but  if  they  are  very  sinuous,  the  penetration  of  modifying  liquids  will  be  of 
no  real  utility  unless  preliminary  drainage  has  been  made,  as  Chassaignac 
and  M.  Oilier  have  advised. 

The  liquids  employed,  or  proposed,  for  these  injections  have  been  very 
numerous.  I  shall  mention  only  those  which  have  remained  in  use.  The 
tincture  of  iodine,  as  efficacious  as  it  is  harmless,  and  Villate's  solution,, 
which  was  introduced  to  human  medicine  by  Notta,  of  Lisieux,  ought  to  be 
mentioned  as  in  the  first  rank.  Charles  Heine  attributes  the  cases  of  death 
noted  after  the  employment  of  Villate's  solution  to  the  excess  of  acetic 
acid  which  it  contains.  For  this  reason  he  has  modified  the  formula  in 
the  following  way:   Sulphate  of  copper  and  sulphate  of  zinc,  of  each  five 

'  Gouilloud,  Osteite  du  bassin.     (Thfese.)     Lyon,  1883. 
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-drachms ;  distilled  water,  five  ounces.  M.  Oilier  rarely  uses  the  pure 
Villate's  solution.  He  dilutes  it  with  from  two  to  four  parts  of  water.  One 
may  also  employ  more  or  less  concentrated  solutions  of  nitrate  of  silver,  of 
chloride  of  zinc,  of  compound  tincture  of  benzoin,  of  liquid  balsam  of  opo- 
deldoch,  of  tincture  of  aloes,  of  balsam  of  Peru,  of  an  ethereal  solution 
of  iodoform,  of  oil  of  eucalj'ptus — or  simply  of  olive  oil,  as  employed  by 
Vallette,  of  Lyons — and  of  alcoholic  solutions  of  creasote.  This  last  sub- 
stance has  been  experimented  with  in  clinical  surgery,  with  the  double 
purpose  of  exciting  the  tissues  and  of  destroying  the  tuberculous  germs  in 
them,  according  to  the  ideas  of  MM.  Gimbert  and  Pidoux.  The  results  have 
not  shown  anything  remarkable.  Moreover,  it  has  been  employed  only  after 
resections,  in  open  cavities,  to  modify  the  nature  of  the  fungous  growths  com- 
ing from  the  synovial  membrane — from  the  soft  parts,  as  well  as  from  the 
-ends  of  the  bones.  In  such  cases  irritating  injections  may  produce  all  their 
■eft'ect,  and  they  are  generally  of  great  use.  The  same  is  not  true  in  regard  to 
unopened  cavities.  The  injection  here  produces  a  decided  etfect  on  the  sinuses 
•only,  but  it  does  not  reach — or  it  does  so  only  superficially  and  incompletely — ■ 
the  diseased  bone,  and  therefore  does  not  modify  the  course  of  the  disease. 
As  antiseptic  dressings  render  operations  of  exseresis  almost  free  from  danger, 
we  should  not  lose  time  in  using  these  irritating  injections,  even  varying 
them.  Early  operation  is  an  economy  of  time  and  of  suffering  for  the  patient, 
who,  relieved  of  his  bone-lesion,  will  be  less  enfeebled,  and  will  repair  his 
physiological  losses  the  sooner. 

In  fact,  irritating  injections  should  be  reserved  for  the  after-treatment  of 
operations,  if  fungous  growths  appear  and  retard  cicatrization.  Apart  from 
this,  I  do  not  believe  that  irritating  injections  should  be  systematieally  em- 
ployed in  preference  to  the  measures  which  I  am  about  to  mention,  unless  in 
<;ase  of  a  very  limited  and  very  accessible  lesion,  or  in  case  of  extreme  coward- 
ice or  feebleness  of  the  patient.  And  even  in -these  cases  I  should  prefer 
simple  antiseptic  washings  which  would  have  the  advantage  over  irritating 
injections  of  not  causing  the  patient  useless  suffering. 

(6)  Cauterization  of  the  Diseased  Portions  of  Bone. — Cauterization,  says  M. 
Oilier,  "brings  about  necrosis  of  the  carious  portions';  it  imitates  the  pro- 
cess by  which  natui-e  puts  an  end  to  caries  in  many  cases.  It  has  the 
advantage  over  spontaneous  mortification  of  the  diseased  bone  of  exciting  an 
energetic  irritation,  a  healthy  infiammation  in  the  tissues  which  surround 
the  necrosed  part." 

The  red-hot  iron  and  caustics  are  the  means  by  which  cauterization  is  prac- 
tised. The  thermo-cautery  of  Paquelin  may  be  used  for  mild  cases,  and  the 
old,  larger  cauterizing  irons,  brought  to  a  red  heat,  for  cases  requiring  ener- 
getic action.  The  galvano-cautery  is  not  adapted  for  real  service  in  these 
cases.  Among  caustics.  I  will  recall  the  numerous  corroding  tablets  of  the 
Ancients,  and  will  only  mention,  among  modern  caustics,  nitrate  of  silver, 
chloride  of  zinc,  in  the  form  of  Canquoin's  paste,  the  caustic  of  Filhos,  sul- 
phuric acid,  etc. 

Usually  cauterization,  whether  actual  or  potential,  does  not  provoke  mor- 
tification of  thick  layers  of  bone,  unless  this  is  softened,  and  approaches,  by 
its  degree  of  meduUization,  the  consistence  of  the  soft  tissues.  On  the  other 
hand — and  on  this  account  I  never  employ  them — energetic  caustics  may 
cause  great  and  very  dangerous  disorders  in  the  soft  parts. 

The  experiments  of  MM.  Pasteur  and  Chauveau  upon  the  attenuation  of 
viruses  by  heat,  give  very  great  importance  to  the  radiation  from  the  red-hot 
iron  ;  and  for  this  reason  the  old  cauteries  should  be  preferred  to  the  thei-mo- 
«autery,  as  the  latter  gives  but  little  radiating  heat. 

Starting  with  this  fact,  I  conceived  the  idea  of  proposing  and  practising 
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breaming  the  hones  and  joints  with  extremely  large  cauteries.  M.  Laroyenne 
has  made  the  very  just  observation  that  the  bones  are  heated  more  rapidly 
and  more  extensively  when  they  are  rendered  bloodless  with  the  Esmarcb 
bandage,  than  when  they  contain  their  normal  quantity  of  blood.  If  we 
desire  to  profit  by  the  advantages  of  heat  as  a  means  of  sterilizing  or  destroy- 
ing the  tuberculous  virus,  we  must  practise  igneous  cauterization  of  the  dis- 
eased parts  of  the  bone,  with  the  precaution  of  elastic  hsemostasis  if  the 
region  permits.  Actual  cauterization  deserves  to  be  preferred,  because  the 
heat  acts  at  a  distance  directly  upon  the  microbes,  and  because  it  is  easy  of 
execution. 

In  what  manner  and  to  what  extent  ought  it  to  be  used :  1,  in  osteopathies- 
of  the  diaphysis  ;  2,  in  juxta-articular  osteopathies ;  3,  in  articular  osteo- 
pathies ? 

If  the  osteopathy  is  in  the  diaphysis,  it  is  necessary,  after  having  exposed  the- 
diseased  surface,  to  touch  it  iearlessly  and  vigorously  with  the  red-hot  iron^ 
applying  the  cautery  firmly.  Usually  the  depth  of  the  diseased  part  and  the 
presence  of  a  sequestrum  require  a  previous  operation  of  sequestrotomy,, 
scooping,  or  gouging,  and  then  cauterization  will  be  only  the  complement  of 
an  operation  more  radical  than  itself,  and  one  which  surpasses  it  in  import- 
ance. 

If  the  osteopathy  is  juxta-articidar — if  it  is  situated  in  the  dia-epiphyseal 
bulbous  enlargement,  and  consequently  in  the  spongy  tissue— cauterization 
will  have  more  effect,  and  therefore  ought  to  be  employed  with  some  caution. 
It  is  advised  not  to  practise  it  too  energetically,  for  fear  of  provoking  inflam- 
mation of  the  neighboring  Joint  or  of  the  medullary  canal.  But  as,  on  the 
one  hand,  the  joint  and  the  medullary  canal  are  in  many  cases  invaded,  the 
one  by  fungous  growths,  the  other  by  ossification  of  the  medulla,  and  as,  on 
the  other  hand,  antiseptic  dressings  and  immobilization  enable  us' to  prevent 
pysemic  infection,  it  is  possible,  nowadays  especially,  to  use  the  red-hot  iron 
without  fear,  even  near  the  joints  and  the  medullary  canal. 

Finally,  if  the  osteopathy  is  in  the  epiphysis,  or  articular,  cauterization 
loses  almost  all  its  advantages,  at  least  for  large  joints  in  the  adult.  For  here 
it  is  altogether  insuflacient.  If  the  joint  is  aft'ected  as  a  whole,  in  its  osseous 
and  connective  tissues,  it  is  impossible  for  cauterization  to  reach  all  the 
centres  of  disease.  These  cases  enter  the  domain  of  resection  or  of  amputa- 
tion.    Gouging  is  no  more  sufficient  than  cauterization. 

Intra-articular  cauterization  seems  to  me  to  be  suited  to  large  joints  only 
when  there  is  a  simple  tuberculous  synovitis,  or  very  slight  lesions  of  the 
ends  of  the  bones.  I  have  designed  an  operation  to  which  I  have  given  the 
name  of  "  igneous  arthrotoim/  eojnbirted  with  articular  breaming  and  imniobiliza- 
tion."^  I  open  the  joint  with  a.  red-hot  iron,  with  a  cutting  thermo-cautery,^ 
or-even  with  a  bistoury,  through  the  fungous  masses  ;  then  I  scorch  with 
the  red-hot  iron  the  bleeding  surfaces  of  the  incisions,  usually  two  in  number^ 
one  on  each  side  of  the  joint.  When  the  joint  is  opened  I  bream  it  with 
enormous  cauterizing  irons  until  the  fluids  which  escape  from  it  are  at  a  tem- 
perature which  the  finger  cannot  bear.  The  fungous  growths  having  been 
cauterized  and  the  joint  having  been  breamed,  I  saturate  the  surfaces  with 
iodoform,  and,  applying  a  strict  Lister  dressing,  I  immobilize  the  limb  with 
a  silicate  bandage.  The  results  obtained  bj'^  this  procedure  up  to  the  present 
time  are  very  encouraging.  But  there  can  be  no  question  of  it  if  the  articular 
extremities  of  the  bone  are  seriously  diseased.     Then  resection  is  demanded,. 

'  De  I'arthrotomie  ign^e  et  du  chauffage  artionlaire,  combines  aveo  le  patifsemeiit  antiseptiqu& 
Iodoform^  et  rimmobilisation  dans  lea  synovites  et  osti5o-synovites  fongueuses  (Revue  de  Chi- 
rurgie,  1884). 
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especially  in  the  adult.  I  except  only  the  joints  of  the  carpus  and  tarsus, 
including  the  wrist  and  the  ankle,  in  young  patients,  whose  bones,  not  hard 
in  the  healthy  state,  soften  so  fast,  when  they  become  inflamed,  as  to  be 
easily  divisible  with  the  knife.  Then  the  joints  and  the  bones  may  be 
tunnelled  with  the  red-hot  iron,  according  to  the  expression  and  practice 
of  M.  Oilier.  Cauterization  ought  to  be  tried  before  proceeding  to  a  more 
radical  operation,  especially  in  the  foot.  In  the  hand,  the  great  advantage 
of  obtaining  a  movable  limb  by  resection,  ought  to  lead  to  choosing  this 
operation  more  readily  if  the  first  cauterizations  with  nitrate  of  silver  or  with 
the  hot  iron  do  not  bring  about  a  prompt  and  sensible  amelioration. 

(c)  Scraping  the  Bone,  Trephining,  Gouging. — These  operations  attack  the 
bone  directly  in  order  to  remove  from  it  the  diseased  parts.  The  indications 
are  almost  the  same  as  for  cauterization,  according  to  the  part  of  the  bone 
affected.  Scraping  out  a  joint  (arthroxesis)  does  not  deserve  the  credit  which 
has  been  attached  to  it  of  late,  no  matter  in  what  way  it  is  performed.  In 
fact,  if  it  is  practised  by  passing  the  sharp  curette  through  the  fistulous 
tracks,  or  through  incisions  which  do  not  expose  the  whole  of  the  joint,  it  is 
insufficient.  We  are  not  sure  of  removing  the  whole  of  the  diseased  tissue, 
and  we  act  in  the  dark,  in  a  case  in  which  intervention  is  not  justifiable 
unless  it  attains  its  object  with  certaint}'. 

If  the  joint  is  freely  opened,  we  can,  it  is  true,  form  a  better  idea  of  the 
bone-lesions,  and  we  can  no  doubt  practise  excision  with  more  ease  and 
sureness ;  but  even  here  intervention  will  miss  its  object,  as  far  as  the  bone 
is  concerned  ;  for  it  is  not  enough  to  remove  the  fungous  growths  with  the 
curette,  and  to  scrape  the  diseased  bone-sui'faces,  but  it  is  necessary'  to  remove 
them  completely ;  if  this  be  not  done,  osseous  layers  will  be  left  behind,  the 
enlarged  alveoli  of  which  are  full  of  tuberculous  matter.  When  applied  to  the 
synovial  membrane  and  to  the  soft  parts,  scraping  may,  on  the  other  hand, 
have  the  disadvantage  of  removing  too  much,  and  of  cutting  ofi'  parts 
which  would  be  of  use  in  the  reconstitution  of  the  joint.  This  is  also  M. 
OUier's  opinion.  On  the  other  hand,  abrasion  can  only  leave  an  anfractuous 
cavity  which  is  ill  adapted  to  complete  drainage,  and  consequently  exposes 
the  patient  to  retention  of  septic  liquids.  For  these  dift'erent  reasons,  scraping 
and  gouging  of  the  joints  do  not  seem  to  me  to  be  acceptable  operations,  and 
I  generally  prefer  resection,  which  is  more  sure  to  get  rid  of  the  tuberculous 
patches,  and  is  less  dangerous,  because  it  leaves  a  cavity  which  is  free  from 
diverticula,  and  from  which  fluids  can  be  entirely  removed  by  drainage. 

In  cases  of  tuberculous  juxta-epiphyseal  or  diaphyseal  osteopathy,  gouging 
is  an  operation  the  excellence  of  wfeich  no  one  can  question.  It  has  been 
practised  from  all  antiquity.  Jfowadays,  with  the  bloodless  method  of 
Esmarch,  it  has  become  a  procedure  of  extreme  ease  and  certainty.  As 
blood  does  not  flow  into  the  wound,  it  is  easy  to  follow  up  the  fungous 
growths  and  sequestra,  into  all  the  diverticula  of  the  osseous  cavities,  and  to 
cut  oft'  the  diseased  parts  from  the  walls  of  the  latter. 

Antiseptic  dressings  render  this  operation  absolutely  harmless.  When  the 
seat  of  the  osteopathy  has  been  diagnosticated,  the  soft  tissues  are  to  be  incised 
down  to  the  periosteum,  and  the  whole  is  to  be  detached  with  an  elevator.  If 
there  is  a  shell  of  new-formed  bone-tissue  surrounding  a  sequestrum,  this  shell 
should  be  opened  by  means  of  a  trephine  or  a  chisel  and  mallet ;  then  the 
sequestrum  should  be  extracted  and  the  fungous  growths  of  the  cavity 
removed  with  a  curette,  and  finally  its  diseased  walls  must  be  gouged  off.  If 
necessary,  when  the  cavity  is  deep  and  the  region  is  suitable,  the  floor  of 
the  excavation  is  perforated  with  a  trephine  for  the  introduction  of  a  drainage- 
tube,  that  thus  we  may  prevent  the  pus  from  stagnating  as  if  in  a  basin. 

Ought  cauterization  to  be  always  combined  with  gouging  ?     It  appears  to 
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me  that  we  may  here  distinguish  two  sorts  of  cases.  Either  the  sequestrum 
is  compact,  hard,  and  isolated,  in  a  cavity  the  walls  of  which  are  sclerosed  and 
eburnated — all  these  circumstances  indicating  an  eftbrt  of  nature,  which  is 
very  near  conclusion,  toward  a  cure — or  the  sequestrum  is  vascular,  spongy, 
and  united  by  fungous  growths  to  walls  which  are  not  sclerosed,  but  rarefied, 
and  which  are  themselves  affected  by  the  same  process  which  has  given  rise 
to  the  sequestrum.  In  the  first  case  cauterization  is  useless  ;  the  process  is  . 
going  on  to  spontaneous  recovery ;  as  soon  as  the  sequestrum  is  removed,  granu- 
lations of  a  healthy  type  will  appear,  and  will  more  or  less  fill  the  cavity. 
The  peripheral  hyperostosis  will  diminish  by  absorption,  by  hardening  of  the 
connective  tissue  of  the  large  canals  of  Havers,  and  by  condensation  of  the 
bone-tissue.  In  the  second  case  the  process  is  not  yet  circumscribed,  it  is 
extending,  it  invades  without  intermission  the  bone-substance  which  surrounds 
the  original  seat  of  disease.  Here  cauterization  ought  to  follow  the  extrac- 
tion of  the  sequestrum ;  but  it  is  necessary  to  scoop  out  the  cavity  before- 
hand, removing  with  the  sharp  curette,  or  with  the  gouge,  the  infiltrated 
bony  walls,  until  healthy  tissue  is  reached.  The  bloodless  method  of  Esmarch, 
while  it  facilitates  this  operation,  sometimes  makes  it  hard  to  distinguish 
healthy  tissue  from  tissue  which  is  beginning  to  be  diseased.  M.  Oilier  gives 
it  as  a  practical  rule,  to  limit  ablation  to  the  parts  which  are  clearly  altered. 
"  It  is  best  to  stop  as  soon  as  there  is  no  more  pus  infiltrated  in  the  areolae 
of  the  medulla  ;  it  is  best  to  leave  not  only  that  which  is  perfectly,  heal  thy, 
but  also  that  which  is  capable  of  becoming  so;  parts  which  are  simply  rarefied 
will  reorganize  under  the  influence  of  the  healthy  irritation  which  follows 
the  operation."' 

In  such  a  case,  cauterization  with  the  red-hot  iron  would  be  a  nseful  adju- 
vant to  gouging,  as  an  irritant  and  as  a  parasiticide.  Iodoform  also  will 
render  marked  service.  There  may  be  placed  in  the  cavity  of  the  bone  an 
iodoform-gauze  tent,  such  as  is  used  by  Mosetig,  or  a  bag  of  carbolized  gauze 
filled  with  a  variable  quantity  of  iodoform.  One  may  also  be  content  with 
powdering  the  walls  and  the  bottom  of  the  cavity  with  pulverized  iodoform. 
I  have  never  seen  an  accident  caused  by  this  substance.  In  case  the  tubercu- 
lous osteopathy  is  superficial  and  has  not  given  rise  to  the  formation  of  a 
sequestral  cavity,  scraping  with  the  gouge,  with  the  elevator,  or  with  the 
sharp  spoon,  will  usually  sufiice.  According  to  the  importance  of  the  cases, 
these  measures  may  be  associated  with  cauterization.  I  have  said,  in  speak- 
ing of  ossifluent  abscesses,  that  it  is  sometimes  possible,  in  one  and  the  same 
sitting,  to  scrape  out  the  superflcial  tuberculous  osteopathy,  and  to  extirpate, 
or  destroy  by  tearing  off,  the  sac  which«had  collected  the  products  of  tuber- 
culous solution  and  of  eliminative  suppuration. 

(d)  Resection  or  complete  ablation  of  the  diseased  hone;  (e)  Amjmtation  of 
the  limb. — When  the  tuberculous  osteopathy  is  in  the  diaphysis,  gouging  will 
suflice  in  the  majority  of  cases,  and  there  can  only  very  exceptionally  be  a 
question  of  lateral  resection,  or  of  total  resection  of  a  segment  of  the  bony 
cylinder.  Of  course  the  periosteum  should  be  preserved,  in  order  to  secure 
reproduction  of  part  of  the  removed  bone,  by  the  periosteum  or  by  ossifi- 
able  medulla,  derived  either  from  the  canals  of  tiavers  or  from  the  medul- 
lary canal  of  the  cut  surfaces  of  the  bone. 

When  the  osteopathy  is  in  the  epiphysis,  the  problem  of  exseresis  will  re- 
ceive a  different  solution  in  different  cases.  When  the  joint  is  not  involved, 
when  the  osteitis,  although  in  the  epiphysis,  is  still  covered  by  the  articular 
cartilage,  we  may  now,  with  the  dressings  of  Lister,  subject  these  centres  of 
osteopathy  to  gouging.     The  most  ordinary  prudence  will  indicate,  in  such 

-  Carie  (loo.  cit.). 
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a  case,  to  immobilize  the  limb  in  a  splint,  or  better  still  in  a  plaster  dressing. 
I  can  count  a  number  of  successes  obtained  in  this  manner  and  under  these 
conditions.  It  is  possible  in  some  cases,  even  in  the  knee,  to  have  success 
after  gouging  through  the  articular  cartilage  and  opening  the  joint.  But 
for  this  it  is  necessary  that  the  diseased  part  should  be  quite  limited,  and 
that  its  presence  should  not  have  provoked  grave  inflammatory  impairment 
of  the  neighboring  articulation.  Such  cases  are  rare.  It  is  almost  always 
necessary  to  have  recourse  to  a  complete  resection  of  the  joint.  But  when 
the  primary  or  secondary  osteopathy  is  continuous  with  an  arthritis — when, 
in  fact,  there  is  present  an  ordinary  white  swelling,  a  fungous  panarthritis — 
there  can  be  no  thought  of  anything  but  resection  or  amputation. 

As  I'eseetion  preserves  the  functions  of  the  limb,  when  it  is  done  properly, 
according  to  the  principles  of  the  snb-periosteal  method,  it  ought  to  be  pre- 
ferred to  other  conservative  operations  for  joints  the  mobility  of  which  is 
their  predominating  advantage,  and  a  fortiori  to  amputation.  "For  white 
swellings  of  the  elbow  and  shoulder,"  says  M.  Oilier,  "  it  is  better  to  resect 
as  soon  as  the  joint  contains  pus,  even  before  the  opening  of  the  abscess." 
Such  is  the  rule  for  the  upper  limb.  In  the  lower  limb,  on  the  contrary, 
solidity  of  the  joint,  anchylosis,  being  more  advantageous  than  mobility, 
there  is  less  urgency  for  having  recourse  to  resection.  One  should  not  resolve 
upon  this  operation  until  after  having  exhausted  all  the  measures  capable  of 
procuring  recovery  with  anchylosis:  revulsion,  superficial  and  penetrating 
cauterization  with  the  hot  iron,  arthrotomy  with  the  hot  knife,  breaming  of 
the  joint,  and  always  immobilization.  And,  finally,  when  resection  is  prac- 
tised in  the  lower  limb,  the  surgeon  should  always  aim  to  favor,  either  by 
the  method  of  operating  or  by  the  after-treatment,  the  formation  of  solid 
anchylosis — hony,  when  it  is  possible — if  not  by  osseous  union  of  the  resected 
bones,  end  to  end,  at  least  by  the  formation  of  peripheral  periosteal  bony 
layers,  inclosing  the  bones  in  the  manner  of  a  ring. 

Expectation  secures,  in  the  well-to-do  classes,  excellent  results,  even  in 
cases  of  suppurative  inflammations  of  the  hip  and  knee.  In  Oermany  and  in 
England,  after  having  practised  resections  of  the  hip  and  of  the  knee  to  excess, 
there  is  a  return  to  those  principles  of  conservatism  from  which  we  have 
never  departed  in  France,  at  Lyons  less  than  elsewhere,  where  the  memory 
of  Bonnet  is  kept  alive.  Therefore,  in  the  lower  limb,  the  rule  is  never 
to  resect  until  after  all  the  resources  of  conservatism  and  bloodless  treatment 
have  been  exhausted. 

Independently  of  these  physiological  considerations,  the  choice  between 
resection  and  other  methods  of  intervention  ought  to  be  suggested  by  the 
general  condition  of  the  patient  and  his  social  position.  Amputation,  of 
which  I  have  not  spoken  yet,  is  an  extreme  measure,  to  which  we  resort 
less  and  less,  in  proportion  as  we  get  the  habit  of  resecting  early  (in  the 
upper  limb),  and  as  by  practising  resection  in  a  correct  manner  we  are  better 
able  to  derive  from  it  the  benefits  which  it  is  capable  of  procuring. 

In  my  opinion,  it  is  not  fair  to  compare  tuberculosis  with  cancer;  be- 
cause quite  often  a  cutaneous,  osseous,  or  pulmonary  tuberculosis  is  recovered 
from,  whilst  recovery  never,  or  almost  never,  follows  cancer.  To  extol  ampu- 
tations and  to  practise  them  hastily,  acting  upon  an  erroneous  analogy,  is  a 
surgical  error  deserving  condemnation.  The  results  of  resections  in  the 
hands  of  my  excellent  teacher.  Professor  Oilier,  have  thoroughly  convinced 
me  that  less  is  generally  expected  from  this  operation  than  it  is  able  to  give, 
and  that  it  is  going  astray  to  attribute  to  the  discovery  of  the  tuberculous 
follicle  and  bacilli  an  exaggerated  practical  significance.  There  are  degrees 
to  the  virus  and  to  its  malignity.  Besides,  in  order  to  lead  to  the  accept- 
ance 01  so  radical  a  kind  of  surgery,  it  should  be  possible  to  demonstrate 
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that  in  amputating,  or  in  extirpating  everything  which  appears  diseased 
in  resecting  a  joint  (the  synovial  membrane,  the  ligaments,  etc.),  the  whole 
of  the  disease  is  really  extirpated.  M.  Oilier,  from  facts  observed  in  his 
clinique,  insists  upon  tuberculous  infiltration  of  the  lymphatic  glands  situated- 
above  the  diseased  part,  and  very  deep.  You  may  indeed  have  amputated 
the  thigh  for  a  white  swelling,  but  you  cannot  say  that  you  have  done  a 
radical  operation,  as  far  as  the  tubercle  is  concerned ;  for  you  leave  behind 
the  femoral  ganglia,  which  cannot  all  be  removed,  and  also  the  pelvic  glands,, 
which  are  tuberculous.  Resections  and  amputations  will  always  leave  behind 
the  thoracic  or  pelvic  ganglia,  even  though  it  be  recognized  as  the  rule  to 
complete  these  operations  by  enucleation  of  all  the  swollen  glands  of  the  limb. 
If  this  be  so,  it  ought  to  be  made  a  rule  to  prefer  resection  to  amputation^ 
and  not  to  decide  upon  the  latter,  except  as  a  last  resort. 

If  the  general  condition  is  very  bad,  if  the  local  disturbances  are  very 
extensive,  involving  at  the  same  time  and  seriously  the  bone  and  the  soft 
parts,  if  there  is  very  abundant  suppuration  which  is  causing  the  exhaustion 
of  the  patient,  and  if,  at  the  same  time,  the  latter  is  advanced  in  years  and  ca- 
chectic, amputation  is  a  necessary  sacrifice.  All  things  being  otherwise  equal, 
considerations  of  fortune,  of  social  position,  of  profession  or  of  trade,  will 
enter  into  the  question  as  to  the  course  to  be  pursued.  In  the  lower  limb,  an 
amputation  of  the  thigh  or  an  amputation  of  the  leg  v^'ill  often  be  more  to 
the  true  interest  of  the  patient,  if  he  is  destitute  of  means,  than  a  resection 
of  the  knee  or  of  the  ankle. 

Are  resections  or  amputations  justifiable  in  tuberculous  subjects  ?  This  is 
the  last  and  important  question  which  we  must  ask  ourselves  at  the  end  of  this 
study.  Ought  tuberculous  persons  to  be  operated  upon  ?  Professor  Verneuil 
and  his  pupil  M.  Leroux'  have  presented  a  gloomy  picture  of  the  results  of 
operations  on  tuberculous  patients.  It  is  certain  that  cases  may  be  cited  in 
which  an  operation,  however  slight,  has  caused  an  outbreak  of  tubercle  in  the 
lungs  or  other  viscera.  But  it  is  no  less  certain  that  to  these  can  be  opposed 
other  cases  in  which  there  have  occurred  very  perceptible  amelioration  and 
even  disappearance  of  pulmonary  lesions  which  existed  before  operating. 
M.  Oilier  has  reported  cases  of  this  kind  in  his  memoir  on  resections  and 
amputations  in  tuberculous  subjects. 

On  the  other  hand,  there  are  quite  a  large  number  of  patients  who,  having 
been  subject  to  amputation  or  resection  when  their  lungs  were  unaflected,  have 
remained  long  years,  and  even  to  the  end  of  their  lives,  without  having  the 
least  tuberculous  lesion  in  any  part  of  their  organism.  In  the  third  place, 
antiseptic  dressings,  by  suppressing  complications  in  wounds,  by  reducing 
suppuration  to  almost  nothing,  have  freed  the  operative  traumatism  from  the 
disastrous  consequences  which  formerly  followed  it.  The  tuberculous  person 
may  die  of  pulmonary  or  visceral  tuberculosis  sooner  or  later  after  the  opera- 
tion— M.  Konig  has  labored  to  demonstrate  this,  but  we  knew  it  only  too 
well  before — but  an  antiseptic  operation  will  not  shorten  his  days.  On  the  con- 
trary, an  operation,  by  removing  an  external  tuberculous  centre,  removes  at 
the  same  time  a  cause  of  exhaustion  (by  suppuration,  want  of  exercise,  absorp- 
tion-fever, suft'ering,  anorexia,  and  insufficient  assimilation),  and  a  source  of 
infection.  Consequently,  it  places  the  patient  in  better  condition  to  escape 
generalization  of  the  tuberculosis,  and  to  resist  the  present  attack  as  well  as 
future  contagion.  Therefore  one  can,  and  one  should,  operate  upon  tuberculous 
patients,  whether  their  lungs  are  affected  or  not.  I  have  seen,  in  the  service 
of  M.  Oilier,  patients  who  have  had  the  signs  of  cavities,  stationary  it  is 
true,  much  benefited  by  operation.     The  coincidence  of  tuberculosis  of  the 

J  Des  amputations  et  des  resections  oliez  les  phthisiques.     (Thfese.)'    Paris,  1880. 
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lungs  with  a  tuberculous  osteopathy  contraindieates  operation  only  when  it 
is  malignant,  when  it  is  progressing  rapidly  to  disorganization  of  the  lung. 
Even  in  this  case,  if  the  pains  of  tuberculous  osteitis  or  osteo-arthritis  were 
excessive,  one  might,  after  the  example  of  M.  Oilier,  operate  merely  for 
their  relief.  In  the  discussion  upon  this  question  which  took  place  at  the 
Societe  de  Chirurgie,  in  1878,  M.  Trelat  laid  down  the  following  rule  of 
conduct :  It  is  right  to  operate  as  soon  as  a  tuberculous  lesion  is  recognized, 
whether  the  affection  be  independent  of  any  alteration  of  the  lungs,  or 
developed  in  a  phthisical  patient ;  since,  in  the  first  case,  the  external  lesion  is 
cured,  and  the  patient  is  enabled  to  build  up  his  organism  by  being  freed 
from  a  centre  of  infection  ;  and  because,  in  the  second  case :  1st,  the  external 
lesion  is  cured ;  2d,  he  is  given  a  chance  to  have  his  pulmonary  lesion 
improve.  M.  Oilier,  after  having  considered  this  question  with  the  broad- 
ness of  view  which  is  habitual  with  him,  in  the  memoir  just  cited,  has  for- 
mulated the  following  conclusions,  which  I  shall  reproduce  in  part : — 

"  1st.  Resections  of  the  joints  practised  upon  tuberculous  subjects  may  give  durable 
results.  They  make  it  possible  not  only  to  secure  a  local  cure,  but  also  to  put  a  stop 
to  the  general  disorders  which  have  their  source  in  absorption  of  the  products  of  tuber- 
culous centres  in  the  joints  ;  .  .  .  4th.  Resections  of  the  joints,  in  patients  who  had 
manifested  all  the  anatomical  and  clinical  signs  of  a  tubercular  affection,  have  enabled 
me  to  obtain  recoveries  which  have  been  maintained  for  fifteen  years  and  more  ;  .  .  . 
6th.  Theoretically,  amputations  are  a  better  protection  against  secondary  infection  thaa 
resections  ;  but  they  never  constitute  a  radical  operation.  The  deep  and  inaccessible 
lymphatic  glands  which  are  already  invaded  by  tuberculosis  remain  behind  in  both 
cases.  7th.  Resection,  followed  by  complete  local  recovery,  that  is  to  say,  by  final 
cicatrization  of  the  wound,  leaves  no  greater  risk  of  secondary  tuberculous  infection 
than  amputation.  8th.  Hygiene  and  -general  medication  are  of  very  great  importance 
in  modifying  the  soil  in  which  tuberculosis  may  be  developed.  Local  modifiers  may 
destroy  the  tuberculous  tissues  and  transform  them  into  stable  cicatricial  tissue ;  this 
transformation,  moreover,  takes  place  spontaneously  in  many  patients,  especially  ia 
children." 

Bachitis. 

Rachitis  has  been  already  described  among  constitutional  diseases  by  Dr. 
Lewis  Smith,*  and  m_y  task  is  thus  much  simplified  ;  indeed,  I  should  have 
had  nothing  to  say  if  Dr.  Smith  had  recognized  the  occurrence  of  rachitis 
after  the  earliest  childhood.  He  confines  himself  to  stating  that  Glisson, 
Portal,  and  Tripier,  observed  the  appearance  of  rachitis  near  the  time  of 
puberty,  and  that  Sir  William  Jenner  has  seen  children  seven  or  eight 
years  old  having  a  first  attack  of  the  disease.  He  himself  knows  of  no  case 
occurring  after  the  first  years  of  life,  and  the  way  in  which  he  speaks  of  the 
observations  of  Glisson,  Portal,  Tripier,  and  Jenner,  leaves  us  to  suppose 
that  only  the  authority  of  the  observers  prevents  him  from  rejecting  them. 
JSTevertheless,  the  occurrence  of  this  late  form  of  rachitis  cannot  be  denied. 

Eachitis  op  Adolescents;  Late  Rachitis  (Ollibr).— In  my  opinion, 
rachitis  may  appear  at  all  stages  of  the  growth  of  the  skeleton,  and  its  mani- 
festations are  in  direct  ratio  to  the  activity  of  the  physiological  processes- 
peculiar  to  the  age  of  the  patient.  In  other  words,  the  younger  the  subject, 
the  graver  the  rachitis ;  the  greater  the  osteogenic  activity,  the  greater 
will  be  its  perturbations,  the  more  marked  the  rachitis,  all  other  things- 
being  equal.     During  the  whole  period  of  growth,  the  work  of  increase  of  the 

'  See  Vol.  I.  page  251,  supra. 
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skeleton  may  be  disturbed,  and  rachitis  appear,  if  the  conditions  which  give 
rise  to  it  are  present. 

Causes. — These  conditions  may  be  summed  up  in  one  word — physiological 
want,  a  want  which  may  exist  in  the  very  bosom  of  abundance.  Grave 
fevers,  typhoid  fever,  measles,  scarlatina,  etc.,  often  give  rise  to  it.  This  is 
why  we  sometimes  see  rachitis  appear  during  convalescence  from  these  dis- 
eases. '  I  have  at  least  observed  this  of  scoliosis.  But  besides  these  patho- 
logical states,  there  are,  for  both  sexes,  special  causes  which  explain  both  late 
rachitis  and  the  deformities  to  which  it  gives  rise.  In  young  girls,  the  pre- 
paration for,  and  the  establishment  of,  the  catamenial  flow,  often  cause  pro- 
found anaemia,  depression  of  the  strength,  general  languor,  and  well-marked 
disturbances  of  nutrition,  the  degree  of  which  is  proportioned  to  the  activity 
of  growth  and  to  the  social  condition  of  the  subject.  If  to  these  causes  of 
physiological  want,  and  of  rachitis,  we  add  the  influence  of  a  more  sedentary 
life — one  in  which  there  is  more  sitting  down — aod  the  wrong  attitudes 
which  children  assume  in  school,  the  frequency  of  scoliosis  in  little  girls  from 
nine  t^  fourteen  years  old,  will  be  easily  understood.  To  me  it  appears  that 
the  scoliosis  of  adolescents  is  a  late  vertebral  rachitis.  Among  young  boys, 
the  storms  of  puberty,  with  the  debility  which  accompanies  it,  the  rapid 
growth  which  coincides  with  this  period  of  life,  the  lymphatic  temperament, 
etc.,  also  give  rise  to  the  same  physiological  want  which  disturbs  the  work 
of  ossification  and  brings  on  rachitis.  The  less  sedentary  life  of  the  young 
boy— the  being  more  on  his  feet — his  walking  more  than  girls,  predispose  him 
more  to  the  manifestations  of  late  rachitis  in  the  lower  limbs,  and  especially 
to  knock-knee,  than  to  scoliosis.  I  shall  hereafter  give  an  example  of  late 
rachitis  of  the  femur. 

These  evolutionary  causes,  which  are  conimon  to  all  classes  of  society,  and 
perhaps  a  certain  predisposition,  receive  powerful  assistance  from  the  priva- 
tions and  sufferings  of  poverty  and  of  bad  hygienic  surroundings.  Poor  and 
insufficient  food,  want  of  heat  and  ventilation  in  their  dwellings,  premature 
work,  and  work  which  exceeds  the  strength  of  young  persons,  explain  why 
deviations  in  shape,  and  deformities  of  the  limbs  and  pelvis,  are  more  fre- 
quently met  with  in  the  poor  and  laboring  classes.  Mikulicz  has  made  a 
curious  observation.  In  Vienna  it  is  especially  young  bakers  who  are 
aft'ected  with  knock-knee.  The  journeyman  baker  is  badly  nourished,  turns 
night  into  day,  goes  out  but  little,  does  not  sleep  enough,  sweats  a  great  deal 
in  the  exercise  of  his  calling  in  the  midst  of  an  overheated  atmosphere,  etc. 
These  are  so  many  causes  of  debility  and  imperfect  ossification,  that  is  to  say, 
of  rachitis.  This  disease  manifests  itself  in  the  baker's  young  apprentice  pre- 
ferably as  knock-knee,  because  when  he  kneads  the  dough  he  puts  his  knees 
together  and  separates  his  feet,  so  as  to  have  a  larger  base  of  support  and  to 
work  the  dough  with  greater  strength. 

Physiological  want  and  vicious  attitudes,  such  are  the  usual  causes  of 
rachitis  and  of  the  deformities  by  which  it  is  accompanied  in  adolescents. 
If  we  should  follow  up  the  different  callings  and  the  different  conditions  of 
•existence  of  rachitic  youths,  we  should  find  the  predisposing  cause  of  the 
rickets  as  well  as  the  mechanical  reason  for  the  bony  deformities,  among 
which  scoliosis  and  knock-knee  are  the  most  conimon. 

Treatment- — If  knock-knee  and  scoliosis  are'dependent  upon  rachitis,  one 
ought,  no  matter  what  surgical  interference  may  be  determined  upon,  to  pay 
great  attention  to  the  general  condition,  and  not  to  forget  to  prescribe  the 
employment  of  phosphatic  preparations,  and  of  foods  in  which  earthy  salts 
predominate. 

Although  I  do  not  have  to  treat  here  of  the  surgical  therapeutics  of  idio- 
pathic scoliosis,  nor  of  that  of  knock-knee,  I  think  I  may  in  passing  recom- 
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mend  for  scoliosis  the  method  of  Sayre ;  and  for  knock-knee  the  redresse- 
ment  brusque  of  Delore,  of  Lyons,  or,  better  still — especially  if  the  patient  is 
over  fourteen  years  old — subcondyloid  osteoclasis  with  the  apparatus  and  by 
the  method  of  D.  Mollifere  and  of  Robin,  of  Lyons,  the  magniticent  results  of 
which  are  multiplying  every  day. 

Local  Inflammatory  Rachitis. — -It  remains  for  me  to  mention  a  variety 
of  rachitis  in  adolescents  which  is  as  yet  but  little  known,  I  believe,  and 
which  may  be  called  local  wflammatory  rachitis,  in  order  to  suggest  the 
influence  under  which  it  is  produced,  and  its  limitation  to  the  bone  or  bones 

Fig.  1452. 


Specimen  of  local  Inflammatory  rachitis  of  adolescents  (late  rachitis  occurring  In  an  inflamed  hone,  Oilier), 
Longitudinal  section  of  the  lower  end  of  a  femur,  the  upper  end  of  whicli  had  heen  the  seat  of  chronic  osteitis  in 
a  case  of  coxalgia.  A^  connecting  cartilage  unbroken,  but  thiclier  than  in  the  normal  state;  a,  a,  a,  a,  u.,  carti- 
laginous islets  which  have  taken  the  place  of  the  connecting  cartilage  and  have  invaded  in  an  irregular 
■way  both  the  epiphysis  and  the  diaphysis  ;  S,  spongy  tissue  which  separates  them :  (7,  lower  epiphysis,  some 
points  of  which  are  medullized  ;  c^  c,  D,  D,  mednllized  portions  uf  the  juxta-epiphyseal  region  of  the  diaphysis 
upon  -which  rachitic  chondro-epongioid  proliferations  encroach  ;  E,  compact  tissue  of  the  diaphysis  as  thin  as 
paper,  the  medullary  canai  being  very  much  enlarged, 

inflamed.  Inflammation  (simple  osteitis,  tuberculous  osteitis,  caries,  etc.) 
may  cause  at  the  other  extremity  of  the  bone,  that  not  originally  diseased, 
an  arrest  of  ossification  at  the  position  of  the  connecting  cartilage,  together 
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with  a  defect  of  ossification  in  the  subperiosteal  osteogenic  layers,  and 
meduUization  of  the  old  hone ;  whence  arise  the  porous  state  of  the  spongy 
tissue  and  the  thinning  of  the  compact  layer  of  the  diaphysis.  At  the  position 
of  the  connecting  cartilage  there  is  found  only  a  thin  rim  of  cartilage,  with 
masses  of  cartilaginous  nodules  separated  by  spongy  tissue  and  ocicupying 
a  space  of  several  centimetres.  It  is  evident  that  these  rachitic  changes 
must  be  referred  to  the  inflammation  at  a  distance,  to  the  disturbances  of  the 
circulation  which  it  causes,  and  to  the  immobilization  of  the  affected  limb, 
and  that  they  are  further  favored  by  the  general  malnutrition  resulting  from 
the  constitutional  condition  and  from  want. 

M.  Oilier,  who  taught  nie  to  recognize  this  form  of  rachitis,  has  given  me 
permission  to  republish  the  drawing  made  by  M.  Mondan,  of  a  specimen 
Avhieh  I  found  in  his  rich  bone  collection.  The  specimen  was  obtained  from 
a  young  girl  of  fifteen  years,  who  was  treated  by  capillary  puncture  and 
immobilization  for  a  suppurating  coxalgia,  and  who,  when  she  was  almost 
curfed  of  this  articular  aft'ection,  died  in  the  Hotel-Dieu  with  symptoms  of 
tuberculous  nephritis  and  meningitis.     Figs.  1452  and  1453  represent  longi- 

Fig  1453.  • 


Longitudinal  section  of  the  healthy  femur  of  the  same  patient. 

tudinal  sections  of  the  lower  end  of  the  diseased  femur  and  of  the  healthy 
femur,  so  that  by  contrast  the  rachitic  changes  which  I  have  just  described 
may  be  better  understood. 
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It  is  probable  that  the  lesions  of  rachitis  are  analogous  in  knock-knee  and 
in  the  other  forms  of  rachitis  of  adolescents;  and  that  among  the  diseases  of 
the  bones  and  joints  of  young  persons,  local  rachitin,  caused  by  inflammation 
at  a  distance,  is  more  frequent  than  is  generally  believed.  The  subject  re- 
quires further  investigation.  This  specimen  may  also  be  regarded  as  an 
example  of  rachitis  combined  with  osteomalacia;  for  the  cortical  layer  of  the 
diaphysis  was  reduced  to  a  thin  flexible  layer  which  was  easily  cut  with  the 
knife.' 


Morbid  Conditions  in  which  Bone  loses  its  ISTormal  Consistence  and 
Resistance  ;  Osteomalacia  and  Fragilitas  Ossidm. 

Besides  rachitis,  the  bones  may  lose  their  normal  consistence  and  power  of 
resistance:  (1)  By  true  osteomalacia,  general  and  progressive,  to  a  certain 
extent  malignant,  usually  i)uerper:il  ;  (2)  By  true  osteomalacia,  progressive 
also,  but  more  slowly  invading,  to  a  certain  degree  benign  {osteitis  deformans 
of  Paget) ;  (3)  By  osteomalacia,  dependent  not  upon  any  special  constitutional 
cause,  but  upon  an  inflammatory 'cause  which  is  wholly  local  (osteitis,  necrosis 
with  osseous  new  formations) ;  (4)  By  atrojihy  of  the  bones  (senile  osteo- 
porosis, fatty  osteoporosis,  etc.);  and  (6)  By  idiopathic  fragility  of  the  bones. 
I  shall  describe  these  difterent  morbid  states  in  the  order  of  the  classifica- 
tion which  I  have  just  given. 

Osteomalacia  {&atiov,  bone,  ^aJ,oxds,  soft)  is  a  morbid  process  of  softening 
of  bone  already  formed,  characterized  histologically  by  "  a  lesion  of  nutri- 
tion of  the  bones  which  ends  in  absorption  of  the  calcareous  salts  of  the  bone- 
substance  and  in  melting  away  of  the  bony  trabeculaj"  (Ranvier);  and  clini- 
cally, by  loss  of  the  normal  hardness  and  resistance  of  the  bones,  and  by 
deformities  of  the  skeleton  which  are  more  considerable  as  the  softening  is 
more  marked. 

Ilistori/  and  Bibliography. — The  first  observation  of  osteomalacia,  accord- 
ing to  Lobstcin,^  was  made  by  an  Arabian  physician  by  the  name  of  Gschu- 
sius.  This  physician  had  seen  a  man — doubtless  the  augur  Satih,  whom  J. 
Reiske^  calls  the  man  without  bones,  and  who  died  at  about  the  time  of  the 
birth  of  Mahomet — a  man  who  could  move  only  his  tongue,  and  who  had 
himself  carried  upon  a  mat  of  palms,  because  he  had  no  bones,  except  in  his 
head,  neck,  ancl  hands,  and  because  the  other  parts  of  his  skeleton,  from  his 
clavicle  to  his  feet,  bent  like  cloth.  In  1851,  M.  Buisson  collected*  fifty  cases 
of  osteomalacia,  ancient  as  well  as  modern,  which  had  been  reported  by  Hal- 
lerius,"  J.  Fernelius,^  Oabricli,^  Prattenius  (1660),  Anel,  Valsalva  (1700), 
Morand  the  younger,*  Pringle,'  Ludwig,'"  Planck,"  J.  P.  Franck,'^  Sandifort,'* 
Wilson,"  and  others. 

In  the  writings  of  these  different  authors,  the  conception  of  osteomalacia  as 
a  morbid  entity  distinct  from  rachitis  is  far  from  clear.    All  sorts  of  softening 

1  See  pp.  946-950,  infra. 

'  Traite  d'Anatornio  Pathologiqiie,  t.  ii.     1829. 

"  Opuscula  de  re.iuHdica  ex  monumentis  Arabum,  Obs.  2.     Halae,  1776. 

*  Tli^se  inaugurale,  1851.  ^  De  morbis  iiiternis,  Obs.  7.    Lugduiii,  1578. 
8  Univerga  niediciim;  de  abditis  morborum  oausis,  lib.  ii.     Genevse,  1627. 

'  Miscellanea  curiosa.     Obs.  3,  1695. 

'  Hist,  et  M^m.  de  I'Aoad.  des  Sciwices,  1753. 

•  Philos.  Trans.,  1753.  ">  Adversaria  medioo-praotioa.    1757. 
"  Commentatio  de  osteosaroosi.     1782. 

'«  De  raohitide  acuto  adultorum.    1788.  ''  Musseum  anatomicum  Aoademise.    1795. 

w  Diseases  of  the  Bones  and  Joints.     London,  1820. 
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of  the  bones  were  confounded  by  the  ancients.  Glisson,^  when  studying 
rachitis  in  England,  first  marked  a  distinction  which  is  supported  no 
less  by  anatomy  than  by  clinical  experience,  but  Lobstein^  was  the  first  to 
assert  the  difference  between  osteomalacia  and  rachitis.  JS'either  his  con- 
temporaries nor  his  successors  shared  all  his  opinions.  Boyer^  described 
(under  the  title  of  Ramollissement  et  fragilM  des  os)  rachitis,  osteomalacia, 
and  senile  osteoporosis.  The  confusion  was  complete.  Rufz,  in  1834,^  and 
Gu^rin,  in  1839,'  devoted  remarkable  papers  to  rachitis,  of  which  they 
traced,  Gu^rin  especially,  the  anatomico-pathological  picture  as  no  one 
had  done  before.  Stanski*  (1839)  represented  osteomalacia  as  a  sepai'ate 
affection.  In  1850, .  Trousseau  and  Lasegue  advocated  with  their  usual 
ability  the  identity  of  the  two  diseases,  and  Gubler  expressed  the  same  opin- 
ion. The  thesis  of  Buisson,  in  1851,  was  a  reply  to  these  arguments,  in 
which  genius  was  more  conspicuous  than  patient  study.  In  1852,  Beylard 
collected  47  observations  of  ramollissement  in  adults.''  In  1861,  the  Gazette 
M^dicale  de  Strasbourg  published  articles  upon  osteomalacia,  signed  by 
Schutzenberger  and  Sommeillier  ;  and  before  the  Faculty  of  Strasbourg,  M. 
Drouineau,*  in  reference  to  a  patient  of  Professor  Schutzenberger,  laid  down 
the  differential  diagnosis  between  osteomalacia  and  rachitis.  But  it  would 
delay  us  too  long  to  analyze  the  many  papers  written  upon  this  subject. 
I  must  limit  myself  to  mentioning  the  works  enumerated  in  the  note.'  With 
the  accumulation  of  literature  upon  this  question  there  ought  not  to  be  yet 
the  least  doubt  about  it.  Unfortunately  this  is  not  the  case.  It  is  true  that 
osteomalacia  is  not  confounded  nowadays  with  rachitis.  One  is  a  disease  of 
adult  life  (decalcification  of  completely  developed  bones) ;  the  other  is  a 
disease  of  childhood  and  of  adolescence  (want  of  calcification  of  the  prolifera- 
tions of  the  cartilages  of  growth).  But  if  an  adult  can  only  become  osteo- 
malacic, it  is  not  certain  that  a  child  may  not  be  at  the  same  time  rachitic 
and  osteomalacic,  or  simply  osteomalacic.  Is  the  osteitis  deformans  of  Paget 
a  mitigated  form  of  osteomalacia,  or  is  it  a  real  osteitis  ?  What  is  the  special 
agent  of  the  morbid  decalcification  of  the  developed  bones  ?  What  are  the 
chemical  and  physical  alterations  of  the  different  elements  of  bone?  Here 
are  some  subjects  for  future  study. 

'  Tract,  de  rachitide  s.  morbo  puerili  Rickets  dicto.     Lond.,  1650.  "  Op.  cit. 

'  Traits  des  Maladies  Chirurgioales,  5e  Edition.     Paris,  1844-1853.  *  Gaz.  M^d.,1834. 

5  Ibid.,  1839.  6  TMse,  1839. 

'Du  raohitisrae,  de  la  fragility  des  os,  de  I'ost^omalaoie.     Thfese,  1852. 

'  De  I'ost^omalaoie.     These. 

8  Curling,  Medico-Chir.  Transactions,  1837 ;  C.  0.  Weber,  Ossium  mutat.  osteomalacia  uni- 
vers  effect.  (Diss.  Inaugural.)  Bonn,  1851;  Virohow,  Arohiv  f.  path.  Anat.,  Bd.  iv.  1852; 
Forster,  Haudb.  der  path.  Anat.,  und  Atlas,  1853;  Eoldtansky,  Handb.  der  path.  Anat.,  1854; 
Alf.  Collineau,  De  I'ostiSomalacie  en  general.  (These.)  Paris,  1859;  Rindfleisoh,  Sohweiz.  Zeitschr; 
f.  Heilk.,  Bd.  iii.;  Id.,  Trait6  d'Histologie  Path.,  trad,  par  Gross.  Paris,  1873  ;  Kuhn,  Parallele 
entre  les  diverses  espeoes  d'ost^om.  (Gaz.  Hebd.,  1864)  ;  Vallin,  Rachit.  et  ostSom.  (Ibid., 
1865)  ;  Volkmann,  Hand.  v.  Billroth  a.  Pitha,  1865  ;  Virohow,  Pathologie  Cellulaire,  trad,  par 
Pioard,  4"  Edition.  Paris,  1874  ;  Ranvier,  Consider,  sur  le  D^v.  du  Tissu  Osseux.  Paris,  1865  ; 
Cornil  et  Ranvier,  Manuel  d'Hist.  Path.,  1869. — Souligoux  (Piorry),  Ramollissetaent  des  Os' 
1866  ;  Ch.  Robin,  Comptes  rendus  de  la  Soc.  de  Biol.,  1850,  et  Gazette  M^d.,  1851  ;  Brooa,  Sur 
quelques  points  du  raohitisme  (Bull.  Soci^t^  Anat.,  1852)  ;  Follin,  Traits  El^m.  de  Path.  Externe, 
1869;  Nelaton,  Elements  de  Path.  Chir.,  1844,  1869;  Dupuytreu,  Le90us  Orales  ;  Cru- 
veilhier,  Anat.  Path,  du  Corps  Humain.  Paris,  1830-1842,  in-fol.,  et  Traite  d'Anatomie  Patho- 
logique  G(5n^rale.  Paris,  1849-1864;  Kilian  (de  Bonn)  1849  h,  1857;  Winckler,  Roe,  Calderini, 
Cazeaux,  Crowhurst,  1870  ;  Casati,  Furstenberg,  Wilmart,  1871  ;  Barnes,  Hugenbero-er,  Ketz- 
mawrsky,  Krassowsky,  1872  ;  Gurtler,  Hennig,  Weber,  Ebenhoff,  1873  ;  Bouley,  1874  ;  Lan- 
gendorff  und  Mommsen,  Beitrage  zur  Kenntniss  der  Osteomalaoie  (Virohow's  Arch.  f.  path. 
Anat,  Bd.  Ixix.  1876)  ;  Fasbender,  Fehling,  Banks,  Mader,  1878  ;  Feist,  Grenser's  Lehrb.  der 
Geb.;  Id.,  Nsegele  et  Grenser,  Traits  de  I'Art  des  Accouohements,  2'  Edition,  par  Aubenas  et  Stoltz 
p.  502.  Paris,  1880;  Atkins,  1880;  Demange,  Ribbert,  1881;  Bancroft,  Wolflf,  Rehn,  1882  j 
Gusserow,  1883  ;  Alph.  Charpentier,  Traits  des  Acoouchements.    Paris,  1883. 
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Pathological  Anatomy. — I  shall  divide  this  study  into  three  parts :  1st,  phy- 
sical properties ;  2d,  structure ;  3d,  chemical  analysis. 

1.  Physical  Properties. — The  description  of  the  physical  properties  of  bones 
affected  with  osteomalacia  includes :  (1)  their  external  appearance  and  the 
changes  in  their  power  of  resistance ;  (2)  the  changes  of  direction  which 
they  undergo,  in  other  words,  deformities  of  the  skeleton. 

(1)  External  Appearance  and  Changes  of  Power  of  Resistance. — ^In  mild  cases, 
the  bones  may  preserve  their  normal  dimensions  and  color.  But  in  typical 
cases  it  is  said  that  their  size  and  their  color  undergo  alteration.  They 
are  grayish,  dark  brown,  even  purple.  Some  authors,  Stanski  among  the 
number,  have  mentioned,  as  a  constant  occurrence,  increase  in  size  of  the  long 
bones  and  especially  of  their  extremities,  as  in  rachitis.  This  increase  in  size 
does  not  appear  to  me  to  be  so  common  ;  it  ought  to  be  present  when  repara- 
tive processes  have  taken  place  under  the  periosteum,  while  chronic  inflam- 
mation has  caused  absorption  of  the  deep  layers.  Bulbous  enlargement  is 
not  likely  to  be  present  except  in  young  patients  attacked  with  the  malady 
during  the  period  of  growth.  It  is  not  possible  for  me  to  mention  all  the 
cases  in  which  this  enlargement  has  been  observed.  I  will  give  only  one  as  an 
example.  Souligoux'  mentions  an  enlargement  near  the  head  of  the  humerus. 
In  analyzing  this  case,  it  is  seen  that  the  patient,  who  died  at  the  age  of  18 
years,  must  have  begun  to  be  ill  when  about  15  years  old,  and  that  when  about 
6  or  8  years  old  he  had  a  curvature  of  the  spine.  In  his  case  the  bulbous  en- 
largement would  seem  to  have  been  attributable  rather  to  rachitis.  I  see  no 
incompatibility  in  the  coexistence  of  rachitis  and  osteomalacia.  Why  could 
not  the  same  constitutional  cause,  during  the  period  of  growth,  at  once  prevent 
calcification  of  the  osteoid  products  of  the  cartilages  of  growth,  and  provoke 
decalcification  of  the  bony  parts  already  formed  ?  I  believe  that  this  double 
action  would  be  the  more  intense  as  the  preformed  bone  was  more  recent,  that 
is  to  say,  the  younger  the  patient  was.  The  uncertain  ideas  which  used  to  be 
held  in  regard  to  the  growth  of  the  bones  lessens  the  value  of  the  old  observa- 
tions. I  have  not- found  mention  of  these  juxta-articular  enlargements,  in 
adults,  in  any  recent  observation.  See,  for  example,  the  cases  of  Czerny,  Lan- 
gendorff"  and  Mommsen^  (man  of  38  years) ;  case  of  M.  Mondan^  (woman  of 
48  years) ;  case  of  M.  Wolff  (man  of  26  years).  As  to  the  increase  of  size  of  the 
body  of  the  bones,  it  may  be  admitted,  strictly,  that  it  may  sometimes  be  real, 
that  is  to  say,  may  result  from  subperiosteal  proliferation.  If,  as  everything 
seems  to  lead  us  to  believe,  osteomalacia  is  a  kind  of  progressive  chronic  osteo- 
myelitis, it  is  easy  to  understand  this  increase.  For  peripheral  increase  is  one 
of  the  well-known  signs  of  chronic  osteomyelitis  in  general.  In  the  cases  which 
are  usually  examined,  the  processes  of  absorption  and  central  medullization 
have  reached  their  extreme  limit,  that  is  the  disappearance  of  all  bone- 
substance,  old  or  new.  It  is  only  in  cases  of  slight  and  localized  osteomala- 
cia, in  which  the  process  remains  in  a  manner  in  the  stage  of  onset,  that  a 
real  increase  in  size  of  the  body  of  the  bone  can  be  noted.  If  the  cases  pub- 
lished by  Sir  James  Paget  under  the  name  of  osteitis  deformans  are,  as  I  am  dis- 
posed to  believe,  slight  and  benign  manifestations  of  osteomalacia,  they  furnish 
proof  of  the  possibility  of  an  increase  in  size  of  the  bones  in  this  disease.  In 
the  forms  of  osteomalacia  which  I  call  malignant — in  contrast  to  osteitis  de- 
formans which  does  not  lead  to  death,  while  classical  osteomalacia  is  almost 
always  fatal— rthe  increase  in  size  is  only  apparent,  and  is  merely  the  result  of 
the  bondings  and  breakings  which  heap  the  bone  upon  itself.  Usually,  if 
there  is  still  a  shell  of  bone,  with  but  few  fractures,  the  bone  will  appear 
thinned  rather  than  thickened. 

'  Op.  cit.,  p.  114.  «  Loc.  cit.  3  Lyon  Medical,  1876. 
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The  surface  of  the  bones  which  are  uot  altogether  absorbed,  is  honey-combed 
with  openings,  froin  which  pressure  causes  drops  of  blood  or  a  red  material 
to  well  up.  The  periosteum  which  covers  them  is  very  vascular,  thick,  and 
adherent ;  when  it  is  detached,  laminse  of  bone  are  pulled  oft'.  The  shell  of 
bone  which  remains  appears  rugose,  and  is  filled  with  holes  which  give  it  a 
spongy  appearance. 

The  consistence  of  the  bones  varies  with  the  degree  of  the  disease.  Some- 
times they  are  as  flexible  as  a  wand,  sometimes  as  soft  as  a  bone  which 
has  been  decalcified  in  acid,  sometimes  as  soft  as  a  muscle,  or  as  a  pulpy 
substance  in  which  the  finger  can  penetrate  as  in  the  tissue  of  the  spleen, 
or  of  a  hepatized  lung.  The  knife  always  cuts  them  easily.  But  before 
they  come  to  resemble  rubber-tubes,  the  bones  have  remained  a  long  time 
more  or  less  resistant  and  elastic,  though  friable,  it  is  true,  and  likely  to 
break  on  the  least  strain.  Kilian  has  advocated  distinguishing  two  forms 
of  osteomalacia:  one  characterized  by  friability  of  the  bones  (Halisteresis 
fracturosa^  -psathyra) ;  the  other  characterized  by  softness  {Halisteresis flexibilis, 
absathyra  cohcerens,  cerea).  Such  a  division  cannot  be  accepted  nnless  it  ap- 
plies to  a  predominance  of  the  character  of  flexibility  or  fragility ;  for  there 
are  found  at  the  same  time,  and  in  the  same  patient,  bones  which  may  be 
bent  like  a  reed,  without  breaking,  until  they  describe  a  half  circle,  and 
others  which  break  like  glass  at  the  least  touch,  upon  the  patient's  sneezing, 
or  upon  his  changing  his  position  in  bed.  Cases  of  halisteresis  exclusively  of 
the  fracturing  kind,  appear  to  me  to  pertain  more  legitimately  to  atrophy  or 
idiopathic  fragility  of  the  bones.^ 

The  weight  of  the  bones  in  osteomalacia  diminishes  simultaneously  with 
their  consistence.  To  what  extent  ?  The  classical  books  do  not  say.  Here 
are  some  figures  taken  from  the  paper  of  Langendorff'  and  ]\Iommsen.  The 
cranium  of  the  patient,  which  was  at  the  occiput  a  centimetre  (.39  inch)  in 
thickness,  weighed  370  grammes  (8  lbs.  Av.),  including  the  lower  jaw;  while 
the  normal  cranium  of  a  man  weighs  from  800  to  900  grammes  (17.6-19.7 
lbs.  Av.).  Of  two  equal  pieces  of  the  humerus,  one  from  a  patient  with 
osteomalacia  weighed  11.71  grammes  (180  gr.);  the  other,  taken  from  the 
body  of  a  man  of  equal  age  who  had  died  of  acute  tuberculosis,  weighed 
13.86  grammes  (213  grs.) ;  the  mean  difierence  was  therefore  15.52  per  cent. 
It  cannot  be  objected,  in  regard  to  these  weights,  that  the  bone  taken  for 
comparison,  from  a  phthisical  patient,  was  ill  chosen,  because  the  bones  of 
the  phthisical  are  heavier.  The  increase  in  the  density  of  the  bones  in 
phthisical  patients,  to  which  M.  Charpy,  dii-ector  of  the  anatomical  studies  at 
Lyons,  has  given  so  much  attention,  is  not  constant  on  the  one  hand,  and,  on 
the  other,  is  observed  only  in  the  chronic  forms  of  phthisis. 

The  diminution  of  weight  in  osteomalacia  is  not  constant.  Bones  may  be 
found  heavier  in  the  first  periods,  and  in  certain  slow  forms  of  osteomalacia 
which  do  not  pass  beyond  the  first  stage  of  the  disease  ;  for  example,  in  cases 
analogous  to  those  of  Sir  James  Paget.  Further,  accoucheurs  have  noticed 
that  some  osteomalacic  pelves  are  very  light,  whilst  others  are  heavier  than 
usual.  Diminution  or  increase  of  weight  depends  upon  the  form  or  phase  of 
the  disease,  at  the  moment  of  observation. 

(2)  Deformities  of  the  Skeleton. — The  constancy  of  these  is  such  that  they 
form  an  integral  part  of  the  symptoms  of  osteomalacia.  A  disorder  which 
was  absolutely  free  from  them  would  not  arouse  a  suspicion  of  the  disease. 
!N"evertheless,  cases  have  been  cited  (Goodwin")  in  which  there  were  no  defor- 
mities. It  is  not  absolutely  impossible  that  this  may  be  the  case  in  condi- 
tions where  exceptional  care  is  taken,  and  in  a  slight  osteomalacia.     But, 

•  See  page  967,  infra.  s  Archives  G^n.  de  M^decme. 
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-with  a  few  exceptious,  deformities  are  the  rule.  They  result  from  two  causes : 
flexibility  of  the  bones  and  their  fracture.  The  direction  of  the  bone  is 
changed  because  it  bends,  or  because  it  breaks.  I  have  already  said  that  we 
usually  find  in  the  same  patient  bones  which  are  bent,  and  bone^  which  are 
broken.  The  deformities  do  not  always  appear  in  the  same  parts  of  the 
skeleton.  Kilian  has  given  as  pathognomonic  the  onset  in  the  pelvis.  It 
has  been  objected  to  him  that  the  lower  limbs  are  fii'st  and  most  affected,  as 
in  rachitis.  These  contradictions  disappear  if,  after  the  example  of  Volk- 
mann,  we  distinguish  two  categories  of  osteomalacia,  one  puerperal,  the 
other  non-puerperal.  In  the  first  the  attack  begins  in  the  pelvis,  in  the 
second  in  the  limbs.  The  fact  that  the  lower  limbs  are  first  affected  does 
not  always  justify  the  assertion,  in  an  absolute  way,  that  the  disease  has  begun 
in  them.  Deformities  appear  more  readily  in  the  lower  limbs,  because  the 
erect  attitude  and  walking  impose  greater  efforts  upon  them  than  the  upper 
limbs  habitually  put  forth.  Usually  the  upper  limbs  do  not  become  de- 
formed until  the  patient  (whom  pain,  and  the  difficulty  or  impossibility  of  loco- 
motion have  for  a  long  time  interdicted  from  all  laborious  work)  is  confined 
to  bed.  In  turning,  he  bi'eaks  his  ribs  or  his  clavicles ;  in  raising  himself  on 
his  arms,  he  breaks  his  humerus.  Still,  there  are  cases  in  which  the  first  de- 
fermities  from  fracture  have  taken  place  in  the  clavicles.     (Mondan.) 

I  have  no  difiiculty,  however,  in  admitting  that  the  disease  seems  ordi- 
narily to  begin  in  the  lower  limbs,  in  the  non-puerperal  forms.  Perhaps, 
indeed,  this  beginning  is  real ;  the  greater  vascularity,  the  greater  stasis  of 
blood  in  the  lower  limbs,  and  their  usually  greater  work,  might  account  for 
this  priority.  But  the  bones  in  osteomalacia  are  not  def'ormed  by  bendings 
-and  fractures  alone ;  they  are  deformed  also  by  shortening  upon  them- 
selves. When  the  long  bones  are  completely  softened,  retaining  only  thin 
bony  plates  in  the  epiphyses  or  diaphyses,  and  resembling  fibrous  cylinders, 
the  tonicity  of  the  muscles  alone  may  suflice  to  shorten  the  limbs  by 
drawing  the  ends  of  the  bones  together,  which  in  this  way  close  up  upon 
themselves  like  Venetian  lanterns.  This  drawing  up  in  the  longitudinal 
axis,  aided  by  flexions  and  fractures — which  may  also  be  produced  by  mus- 
cular action  alone,  without  the  assistance  of  the  weight  of  the  body  or  of 
any  external  violence— is  accompanied  by  an  increase  in  size,  more  apparent 
than  real,  in  the  transverse  direction ;  an  increase  which  may  be  made  to 
disappear  altogether  by  drawing  upon  the  two  ends  of  the  bone,  when  its 
normal  length  will  be  restored.  Very  often  there  is  a  diminution,  both 
apparent  and  real,  in  the  size  of  the  long  bones  as  well  as  in  that  of  the  short 
bones.  As  an  example  of  the  latter,  see  the  osteomalacic  pelvis  represented 
in  Fig.  1454.1 

Before  passing  the  deformities  in  review,  region  by  region,  I  ought  to  say 
yet  a  word  about  thafractures.  They  are  complete  or  incomplete ;  much  oftener 
incomplete  than  fractures  in  healthy  bones.  They  are  distinguished  from 
the  latter  by  the  absence  of  laceration  in  the  periosteum,  which  depends  less 
upon  the  thickness  of  this  membrane  than  upon  the  slight  degree  of  consist- 
ence of  the  bone,  and  especially  upon  the  moderate  cause  which  produces 
them.  In  the  flat  bones  fractures  do  not  involve  the  whole  thickness  of  the 
part,  and  there  is  no  displacement.  The  number  of  fractures  or  bends  which 
may  be  met  with  in  an  osteomalacic  skeleton  is  unlimited.  M.  Buisson  has 
counted  seventy-six  fractures  in  one  patient,  and  even  more  may  be  found  ;^ 
M.  Buisson  says  that  the  seventy-six  fractures  were  all  more  or  less  consoli- 
dated by  callus  or  by  osteophytes.  This  leads  me  to  speak  of  the  consolida- 
tion of  these  fractures.  Usually  at  the  autopsy  there  is  seen  at  their  seat  no 
reparative  effort  beside  thickening  of  the  periosteum,  formation  of  fibro^ 

'  See  page  949,  infra,  '  Op.  oit. 
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cartilaginous  material,  or  simply  plastic  exudation  between  the  fragments. 
Bony  consolidation  is  seen  only  in  benign  forms,  or  in  the  early  stages. 
After  having  examined  a  large  number  of  cases,  it  seems  to  me  that  Volk- 
mann  has  perhaps  exaggerated  the  truth  in  the  following  statement :  "  What- 
ever may  be  said,  these  fractures  usually  heal  without  difficulty  by  bony 
callus,  as  in  healthy  individuals." 

(a)  Bones  of  the  Cranium  and  Face. — The  cranium  may  be  rounded,  or 
flattened  laterally  if  the  lateral  decubitus  is  habitual.  Usually  it  is  but  little 
deformed.  Its  sutures  are  effaced.  The  thickness  of  its  walls  is  increased ; 
in  many  cases  it  attains  a  thickness  of  from  two  to  four  lines  (Souligoux),^ 
one  centimetre  in  the  occipital  region  and  seven  millimetres  in  the  temporal 
region  (Mommsen  and  Langendorff),  one  centimetre  and  a  half  in  the  region 
of  the  parietal  bones  (Mondan),^  14  to  16  lines  in  the  region  of  the  parietals, 
that  is  to  say,  four  times  the  normal  thickness  (Paget).' 

The  two  tables  are  hardly  distinguishable  from  the  diploe,  which  is  com- 
posed of  spongy  tissue  with  large  meshes,  filled  with  yellow  marrow.  The 
frontal  sinuses  have  been  found  very  much  diminished  in  size,  and  the  sphe- 
noidal sinuses  obliterated,  the  digital  depressions  being  shallow,  while  the 
grooves  for  the  branches  of  the  middle  meningeal  artery  were  deepened.  At 
the  same  time  that  they  become  thickened,  the  bones  of  the  cranium  become 
softened  ;  they  may  be  cut  with  the  scissors  or  a  knife.  In  the  case  of  the 
Marquis  Bernard  d'Armagnac^  they  were  said  to  be  as  soft  as  softened  wax. 
The  bones  of  the  face  are  not  always  spared,  they  have  been  found  thickened 
and  softened,  especially  the  lower  jaw.  Softening  of  this  bone  was  present 
in  different  degrees  in  Souligoux's  case,  in  which  one  part  was  soft,  another 
spongy,  another  eburnated.  AH  the  teeth  preserved  their  normal  solidity — 
let  us  not  forget  that  the  patient  was  young. 

It  has  been  noticed  that  the  lower  jaw  is  constantly  the  last  attacked. 
This  is  possible,  because  after  this  it  would  not  be  long  before  the  patient 
died  of  starvation.  The  teeth  it  is  said  are  usually  not  affected  by  the  pro- 
cess, which  would  be  explained  by  their  different  embryonic  evolution. 
N^evertheless,  Isenflam,  Leblon,  and  Plenck,  have  found  them  also  softened  j 
Krause  says  that  he  has  seen  them  cartilaginous.  I  believe  that  generally 
they  cannot  be  found  at  all ;  for  as  the  softened  bones  and  gums  fail  to  support 
them,  they  soon  fall  out." 

(b)  Vertebral  Column. — The  spine  is  most  commonly  deformed  by  exagge- 
ration of  its  normal  curves.  Cyphosis  and  cypho-scoliosis  have  been  observed ; 
but  there  may  be  the  most  unforeseen  deviations,  depending  upon  the  degree 
of  the  softening  and  upon  the  parts  of  the  column  affected.  The  degree  of 
shortening  of  the  spinal  column  is  proportioned  to  that  of  the  abnormal 
flexions.  It  may  be  as  great  as  thirty  centimetres,  which  will  be  understood 
when  the  bodies  of  the  vertebrae  are  seen  reduced  almost  to  their  inter-verte- 
bral disks.  It  is  interesting  to  note  that  there  has  not  yet  been  mentioned 
a  diminution  in  the  size  of  the  vertebral  canal,  nor  consequently  any  phe- 
nomenon of  compression  of  the  cord.  Volkmann  has  seen  the  height  reduced 
a  foot  and  more  in  a  few  weeks,  in  consequence  of  diminution  in  the  thick- 
ness of  the  bodies  of  the  vertebrae,  and  of  abnormal  curvatures. 

(c)  Clavicles. — These  bones  break  near  their  inner  third,  or  are  deformed 
by  softening  with  exaggeration  of  their  natural  sigmoid  curvature ;  the  usual 
effect  is  to  bring  the  shoulders  together  and  to  diminish  the  upper  transverse 
diameter  of  the  trunk. 

'  Op.  oit.,  p.  }08.  8  Loc.  cit.,  p.  119. 

«  Loo.  cit.,  p.  8,  and  Plate  IV.  ■  Meroure,  Mars,  1007. 

6  See  Gusserow,  Ueber  das  Ausfallen  der  Zahnen  bei  Osteomalaoie.  (Monatblatt  f.  Geb., 
Bd.  xxiii.) 
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{d)  Hibs  and  Sternum,  Thorax. — The  sternum  and  the  ribs  are  the  seat  of 
a  greater  number  of  fractures  than  the  other  bones.  The  non-consolidation 
of  these  fractures,  together  with  softening,  causes  the  thorax  to  have,  so 
to  speak,  no  regular  form ;  it  takes  that  which  is  imposed  upon  it  by 
position  and  by  gravitation,  as  if  the  viscera  were  shut  up  in  a  cloth  bag. 
When  the  patient  is  lying  down  upon  his  back,  the  transverse  diameter  is 
increased ;  the  thorax  is  flattened,  the  belly  spreads  out,  and  this  effect  is  the 
more  manifest  because  the  trunk  is  shortened  and  crowded  together,  in  eon- 
sequence  of  the  sinking  down  and  deviations  of  the  spinal  column.  When 
the  patient  lies  upon  his  flanks,  the  antero-posterior  diameter  is  the  longer, 
and  the  sternum  makes  a  very  marked  prominence  in  front,  so  that  the 
appearance  of  the  thorax  recalls  the  conformation  of  a  pigeon's  breast,  to 
which  the  breast  of  the  osteomalacic  is  commonly  compared. 

(e)  Scapulce. — The  scapulae  are  drawn  forward  by  the  shortening  of  the 
clavicles,  they  are  separated  behind,  and  become  prominent ;  for  which  reason 
they  are  called  "winged."  They  are  twisted  around  the  thorax  by  the 
action  of  the  muscles,  and  so  present  a  greater  depression  in  front. 

(/)  Pelvis. — This  presents  the  most  typical  deformities,  according  to  Volk- 
mann ;  they  at  least  attract  the  most  attention  from  accoucheurs,  who  are 

Fig.  1454. 


Pelvis,  osteomalacic  to  the  highest  degree.    The  woman  snccnmbed  to  the  progress  of  the  disease. 

(Stoltz's  collection,) 

particularly  interested  in  the  recognition  of  osteomalacia.  According  to  M. 
Oharpentier,*  the  following  are  the  characteristics  of  the  osteomalacic  pelvis 
(see  Fig.  1454) :  "The  wings  of  the  ilium,  which  are  sometimes  small  and 

*  Traits  d'accouchements.     Paris,  1883. 
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transparent,  and  have  usually  lost  their  shape  and  their  normal  thickness, 
bend,  are  curved  upon  themselves  like  a  horn,  and  have  a  groove,  a  fossa, 
vi^hich  is  directed  from  above  downwards,  and  which  is  ordinarily  single, 
though  sometimes  bifurcated.  The  cotyloid  cavities  are  pressed  back  by  the 
femurs,  and  are  pushed  upwards,  forwards,  and  inwards,  thus  approaching  one 
another  and  the  promontory  of  the  sacrum.  The  horizontal  rami  of  the  pubic 
bones  approach  each  other  and  become  almost  parallel,  leaving  between  them 
a  single  narrow  interval  at  the  upper  part,  which  is  not  much  larger  below 
where  the  ascending  rami  of  the  ischia  and  the  descending  rami  of  the 
pubic  bones  have  undergone  the  same  change  of  position,  giving  the  symphysis 
the  shape  of  a  sort  of  duck's  bill  protruding  in  front  of  the  pelvic  ring.  The 
pubic  arch  thus  disappears,  and  is  replaced  by  a  kind  of  deep  and  narrow 
fissure  into  which  the  finger  penetrates  with  difficulty." 

The  tuberosities  of  the  ischia  are  forced  far  inwards  ;  the  sacrum  is,  as  it 
were,  doubled  upon  itself  in  the  vertical  and  transverse  directions ;  the 
lumbar  part  of  the  spinal  column,  in  consequence  of  the  descent  of  the  pro- 
montory, forms  a  prominence  "which  in  its  turn  narrows  the  superior  strait. 
"Thus  doubled  up  and  pushed  in  upon  itself,  the  pelvis-  presents  a  strange 
appearance,  which  has  led  to  its  being  compared  to  a  three-cornered  hat." 
Every  part  is  afliected  by  the  deformitj^ — the  superior  strait,  the  inferior 
strait,  the  cavity — and  often  in  such  proportions  that  the  diameters  are  re- 
duced to  an  unimaginable  narrowness.  As  Depaul  has  well  said,  the  pelvis 
has  a  rumpled  appearance. 

It  is  not  necessary  for  a  woman  to  remain  upright  or  seated  in  order  that 
the  osteomalacic  pelvis  shall  assume  these  characteristics.  The  lateral 
decubitus,  alternating  from  one  side  to  the  other,  produces  an  effect  analo- 
gous to  that  of  the  upright  position,  by  pushing  in  the  trochanters.  ISTor  is 
it  in  women  only  that  the  pelvis  is  deformed  ;  it  becomes  deformed  also  in 
men ;  but  only  in  women  has  osteomalacia  been  seen  to  be  localized  in  the 
bony  pelvis. 

{g)  Upper  Limbs. — The  humerus  is  curved  forwards  by  the  action  of  the 
deltoid  ;  in  some  cases  it  has  taken  the  shape  of  the  letter  Z,  in  others  that 
of  S  ;  fractures  and  flexions  combine  to  bring  about  such  deformities.  The 
bones  of  the  forearm  are  more  rarely  deformed.  The  bones  of  the  hand  have 
been  seen  to  be  spongy  and  fragile ;  but  I  do  not  find  a  deformity  of  the  end 
of  the  fingers  reported  except  in  the  case  of  Czerny,  published  by  Landgendorft" 
and  Mommsen ;  the  ungual  phalanges  were  club-shaped,  and  the  nails  were 
three  times  as  broad  as  they  were  long. 

(A)  Bones  of  the  Lower  Limbs. — Like  the  other  bones,  these  are  deformed 
by  exaggeration  of  their  normal  curves;  the  femur  curves  forwards  and  out- 
wards, the  tibia  becomes  twisted  and  also  curves  forwards,  the  feet  are  ex- 
tended by  pressure  of  the  bedclothes,  and  are  shortened.  To  these  deformi- 
ties, due  to  softening  and  weakness  of  the  bones,  are  joined  those  which 
result  from  fractures,  to  M'hich  the  lower  are  more  exposed  than  the  upper 
limbs.  So  many  influences  may  aftect  these  deformities  that  they  actually 
baffle  description.  As  an  example  of  an  extreme  type,  I  reproduce  (Fig. 
1455),  a  picture  of  the  .femm.e  Supiot,  from  the  drawing  of  Morand  Jils,  a 
glance  at  which  will  tell  more  than  a  description  which  would  always  be 
incomplete  in  spite  of  its  length,  because  it  could  not  include  all  the  features 
of  all  the  isolated  cases. 

2.  Structure.— Bones  affected  with  osteomalacia  present  on  section  an  appear- 
a,nce  which  varies  according  to  the  degree  of  the  affection.  At  the  beginning' 
their  structure  appears  but  little  altered,  but  afterwards  the  spongy  portions 
rarefy  progressively,  and  the  compact  portions  become  filled  with  alveoli.  The 
enlarged  spaces  of  the  spongy  tissue  of  the  bone  lose  their  normal  medulla, 
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and  little  by  little  are  filled  with  a  sanious  or  reddish,  sometimes  colorless, 
liquid,  "  showing  all  degrees  of  ecchymosis,  sometimes  gelatinous  and  even 


Fig.  1455. 


La  femme  Supiot.    (Fac-simile  of  the  drawing  of  Morand  in  the  M6m.  de  I'Acad^mia  des  Sciences,  t.  xxii.  1753.) 

pulpy.  The  medullary  canal  is  in  some  cases  obliterated  by  the  separation 
of  the  fibres."'  Figure  1461^  represents  a  section  of  a  femur  from  a  case  of 
osteitis  deformans,  of  Paget.  Is  this  not  exactly  what  has  been  described  here 
by  K'elaton  ;n  speaking  of  osteomalacia  ?  We  cannot  discuss  this  mode  of 
filling  up  of  the  medullary  canal,  or  afiirm  whether  it  is  obliterated  by  tissue 
of  new  formation,  or  by  separation  of  the  lamellae  of  the  compact  tissue  by 
interstitial  medullization.  However  this  may  be,  if  what  ISTelaton  describes 
may  be  met  with  in  the  beginning,  it  is  certain  that,  in  the  last  stages  of  the 
disease,  the  medullary  canal  enlarges  enormously,  that  all  the  bone-substance 
sometimes  disappears,  and  that  "  there  remains  of  the  bone  nothing  but  a 
sort  of  thin  external  pellicle,  analogous  to  the  shell  of  an  egg."  (JSTelaton.) 
The  mass  contained  in  the  osteo-membranous  sac  which  replaces  the  bone  in 
the  last  stages,  resembles  a  dregs-of-wine-colored  jelly  more  than  marrow  ;  it 
is  a  sort  of  fleshy  parenchymatous  substance  which  recalls  to  the  observer  the 
tissue  of  the  liver,  of  the  gums,  of  the  brain-pulp,  of  the  pulp  of  the 
spleen,  etc.     This  diflSuent  material  usually  has  scattered  through  it  cysts, 


N^laton,  op.  oit.,  p.  634. 


'  See  page  964,  infra. 
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which  may  have  a  diameter  of  an  inch,  inclosing  a  sanious,  yellow,  oily, 
serous,  sometimes  even  purulent  liquid,  "  which  gives  the  tissue  the  appear- 
ance of  Holland  cheese."    (Souligoux's  case.^) 

Cruvejlhier  thought  that  these  cavities  resulted  from  dilatation  of  the 
veins.  But  it  cannot  be  so,  because  injections  driven  into  the  veins  do  not 
reach  these  cysts.  It  is  more  probable  that  they  owe  their  origin  to  hemor- 
rhages more  or  less  completely  absorbed.  They  are  lined  with  a  smooth 
white  membrane  in  which  no  vessels  can  be  discovered.  The  periosteum 
may  itself  be  found  to  be  infiltrated  with  a  sanguinolent  material ;  the  joints 
usually  remain  unafi'ected,  the  cartilages  likewise.  Yet  a  number  of  observers 
say  that  they  have  seen  them  softened.  Perhaps  compression  and  immobiliza- 
tion were  the  true  causes  of  this.  ,  The  flesh  which  surrounds  the  diseased 
bones  is  oedematous  and  flabby ;  the  muscles  pale,  ansemie,  atrophied,  stretched 
or  retracted,  according  to  the  deformity  of  the  limbs.  As  for  the  viscera — the 
lungs,  heart,  spleen,  liver,  kidney,  etc. — they  present,  as  far  as  the  osteo- 
malacia is  concerned,  only  secondary  alterations,  resulting  from  the  mechanical 
interference  with  their  functions  induced  by  the  sinking  in  of  the  portions 
of  the  skeleton  which  protect  them.  In  some  cases  absence  of  cadaveric 
rigidity  has  been  noticed.  In  a  large  number  the  account  of  the  necropsy 
mentions  the  presence  of  calculi  in  the  kidneys  or  bladder. 


Section  of  osteomalacic  liumerns  (left),    a,  enlarged  medullary  canal ;  6,  6,  6,  cysts  or  spaces  of  the  medullary 
canal ;  c,  c,  line  of  fracture  dividing  one  of  these  cysts.     (Mommsen,  Pi.  XVIII.) 

Our  knowledge  of  the  minute  alterations  of  the  bone-tissue  in  osteomalacia 
is  due  especially  to  the  labors  of  Virchow,  Volkmann,  Winckel,  Schieck, 
Weber,  Rokitansky,  Eindfleisch,  and  Cornil  and  Eanvier.  The  following 
is  the  account  given  by  the  latter:^  "In  the  first  stage  of  alteration  the 
bones  have  preserved  their  size  and  do  not  exhibit  any  rarefaction ;  never- 
theless they  may  be  divided  with  a  cutting  instrument.  At  this  stage,  it 
may  be  observed  in  histological  preparations,  that  the  centres  of  the  osseous 
trabeeulffi  still  contain  calcareous  salts,  whilst  their  borders  are  completely 
devoid  of  them.  Only  the  latter  parts  are  colored  by  carmine,  according  to 
Eindfleisch.  It  is  indeed  known  that  undecalcified  bones  do  not  take  up 
carmine.  The  bone-corpuscles  are  such  as  are  found  in  preparations  of  bones 
decalcified  in  chromic  or  hydrochloric  acid.  The  vessels  of  the  medulla  are 
filled  with  blood.  The  fat-cells  are  less  numerous  than  usual,  and  in  their 
place  there  are  deyeloped  round  or  irregular  cells,  sometimes  fusiform  or 
flattened.  Soon  the  medulla  is  the  seat  of  diffuse  hemorrhages,  which  are 
seen  in  the  form  of  ecchyraotic  stains  or  patches.  Hemorrhages  may  also 
occur  under  the  periosteum,  which  is  now  only  slightly  adherent  to  the  subja- 
cent bone-tissue.  In  the  second  stage,  the  bones  become  considerably  deformed. 
In  this  second  stage  the  bone-trabeculse  are  not  only  decalcified  throughout,  but 
even  in  large  part  absorbed.     The  enlarged  medullary  spaces  are  filled  with 


Souligoux,  op.  cit.,  p.  113. 


«  Traits  d'Histologie  Pathologique,  t.  i.  p.  387. 
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foetal  medulla,  which  has  the  appearance  of  the  splenic  pulp.  There  is  also 
found  constantly  in  the  medullary  cells,  coloring  matter,  in  the  form  of  yel- 
low or  brown  pigment.  This  pigmentation  of  the  cells  is  caused  by  the 
extravasations  of  blood  which  have  been  already  mentioned." 

In  rig.  1457  I  give  a  histological  section.  In  it  will  be  noticed  the  en- 
largement of  the  Haversian  canals,  the  semilunar  scallopping  of  their  edges, 
which  are  eroded  as  in  osteitis.  The  Germans  lay  great  stress  upon  the 
presence  of  multinuclear  cells  (the  osteoclasts  of  Kolliker,  of  Wegner,  of  Eoki- 

Fig.  1457. 


Section  of  osteomalacic  humerus,  decalcified  ■with  dilute  nitric  acid.  (Fartuack,  Syst.  vli.  oc.  3.)  a,  a, 
enlarged  Haversian  canals,  with  vessels  in  section ;  h,  slightly  altered  hone-suhstance  ;  c,  lacunas  of  Howship 
■with  small  cells  ;  d,  fusiform  elements ;  e,  lines  uniting  indistinct  lamellar  systems  ;  /,  periosteum.  (Fig.  6, 
Czerny's  case,  in  Langendorff  and  Mommsen's  Memoir.) 

tansky,  and  of  others ;  the  myiloplaxes  of  Robin)  in  the  so-called  lacunae  of 
Howship.  Kolliker,  Wegner,  and  LangendorfF  and  Mommsen,  have  seen 
particles  of  lime  in  these  cells,  whence  their  idea  of  attributing  to  the  giant- 
cells  an  active  part  in  osteomalacia.     Further,  it  is  to  them  that  they  attri- 
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bute  all  the  phenomena  of  absorption  of  which  bone-tissue  may  be  the  theatre.* 
It  is  interesting  to  note  that  Durham,  Langendorff  and  Mommsen,  and 
others,  have  noticed  points  of  sclerosis  in  osteomalacic  bones  (Fig.  1456). 

It  is  generally  recognized  that  the  bone-corpuscles  have  no  vital  activity 
and  act  like  inert  bodies.  J.  Busch  vpent  so  far  as  to  believe  that  the  osteo- 
blast changed  into  an  osteoclast  in  order  to  destroy  its  own  work,  like  Pene- 
lope. Here  are  hypotheses  enough  ;  histology  has  still  much  to  do.  The  only 
points  yet  gained  are  that  decalcification  starts  in  the  Haversian  canals  and 
extends  progressively  to  the  whole  system  of  lamellae  of  which  these  are  the 
centres ;  that  their  edges  are  eroded  as  in  ordinary  osteitis ;  and  that  the 
medulla  increases  in  quantity  and  reverts  to  the  foetal  condition. 

3.  Chemical  Analysis  of  the  Bones. — All  analyses  (Becquerel,  Davy,  Rostock, 
Eees  and  Buisson,  Marchand,  Schmidt,  0.  Weber,  Langendorff  and  Momm- 
sen, etc.)  have  furnished  this  uniform  result,  to  wit,  that  the  calcareous  constit- 
uents are  diminished  in  proportions  which  are  always  considerable,  and  which 
vary  with  the  degree  of  the  osteomalacia.  The  diminution  of  the  earthy  parts 
affects  especially  the  phosphate  of  lime.  According  to  Davy,  the  organic 
constituents  bear  to  the  calcareous  the  proportion  of  74  to  26  ;  according  to 
Rostock  of  79  to  20.  Rees  has  investigated  this  proportion  in  the  majority  of 
the  bones  separately.  I  shall  not  reproduce  more  figures  here,  because  figures 
cannot  give  any  positive  idea,  on  account  of  the  varying  degrees  of  softening 
in  the  bones  examined  by  different  chemists. 

It  has  been  lon^  known  that  osteomalacic  bones  are  fat ;  they  are  oily, 
says  Buisson.  When  exposed  to  the  air,  considerable  quantities  of  fatty 
matter  exude  from  their  pores.  I  have  at  this  moment  a  beautiful  example 
of  this  under  my  eyes.  It  might  be  thought  to  be  a  specimen  of  gouty 
osteophytes.  Mommsen,  after  having  treated  them  with  ether,  found  fat  in 
the  bones  of  Czerny's  patient  in  the  proportion  of  60.38  to  100  parts,  instead 
of  24.81,  which  is  the  normal  figure. 

The  augmentation  of  the  fat  which  takes  the  place  of  the  bone-tissue  is 
therefore  enormous.  But  these  figures  must  not  be  made  a  basis  of  generaliza- 
tion; they  are  exact  only  for  the  special  cases  which  furnished  them.  The 
same  observer,  and  in  the  same  case,  found,  by  calcination,  in  100  parts  of  the 
ashes  of  normal  bone,  lime  =  58.05  ;  phosphoric  acid  =  43.98 ;  and  in  100 
parts  of  the  ash  of  an  osteomalacic  bone,  lime  =  44.48  ;  phosphoric  acid  = 
34.76.  In  bones  which  are  much  altered  there  is  no  longer  any  trace  of  glutine 
or  chondrine  found.  Sometimes  the  marrow  is  acid,  sometimes  it  is  alkaline 
or  neutral ;  this  depends  on  the  presence  or  absence  of  the  abnormal  acid 
(lactic)  of  which  I  shall  soon  speak. 

Among  the  abnormal  substances  which  chemical  analysis  has  discovered,  I 
will  call  to  mind  the  opaque  albuminous  bodies  of  Bence-Jones,  found  in  the 
medulla  by  Virchow  -^  and  lactic  acid,  the  presence  of  which  has  been  ob- 
served by  Marchand  and  by  C.  Schmidt.^  0.  Weber,^  Mcers  and  Muck,"  and 
Mommsen'  have  not  found  either  the  deutoxydhydrate  of  albumen  (identical 
with  the  tritoxyproteine  of  Mulder)  or  lactic  acid. 

Symptomatology  of  Osteomalacia. — Whatever  may  tae  the  form  of  osteoma- 
lacia, the  symptoms  which  accompany  it  depend  either  directly  upon  the 
nature  of  the  aflection,  or  secondarily  on  disturbances  of  the  functions  of  dif- 
ferent organs.  The  onset  is  always  marked  by  more  or  less  acute  pains, 
which  are  increased  at  night  by  the  warmth  of  the  bed,  and  which  last  while 

'  E.  Vincent,  De  quelques  travaux  rfioents  sur  le  systems  oaseux  (Revue  Mensuelle  de  M^deoine 
et  de  Chirurgie,  1880). 

2  Virchow,  Archir,  1852.  >  Ann.  d.  Chemie,  Bd.  Ixi. 

*  Weber,  AroMv,  Bd.  xxxiv.  5  Deutch.  Arch.  f.  klin.  Med.,  Bd.  v. 

•  Mommsen,  loo.  oit. 


OSTEOMALACIA   AND   FEA6ILTTAS   OSSIUM.  955  , 

the  process  is  advancing.  Movement  and  pressure  make  them  more  acute. 
Before  the  appearance  of  the  deformities  due  to  breaking  or  bending,  they 
are  almost  alvsrays  attributed  to  rheumatism,  vi^hich  they  simulate.  The 
seat  of  pain  varies,  naturally,  according  to  the  bones  affected.  In  puerperal 
osteomalacia,  that  which  is  observed  in  women  who  have  borne  children,  gen- 
erally in  large  number,  the  pains  almost  always  begin  in  the  pelvis.  One  or 
both  of  the  ischiatie  tuberosities  become  painful ;  thence  the  pain  travels  to 
the  symphysis,  and  to  the  spine  of  the  ischium,  then  to  the  other  bones  of 
the  pelvis,  the  sacrum,  and  the  lower  lumbar  vertebrte.  Very  often  the 
coxo-femoral  joints  become  painful ;  then  motion  of  the  thighs  is  difficult ; 
walking  is  impeded,  if  it  is  still  possible ;  in  women,  inability  to  abduct  the 
thighs  is  characteristic.  (Volkmann.)  The  shoulders  are  attacked  in  turn, 
and  finally  the  limbs,  the  thorax,  and  the  head  share  in  the  general  afit'ection. 
Locomotion,  from  being  painful,  becomes  impossible ;  sitting  down  soon  be- 
comes too  much  for  the  strength  of  the  patients,  who,  in  order  to  avoid  the 
pain  caused  by  movement  of  the  joints  and  bones,  and  by  fatigue,  condemn 
themselves  to  as  complete  immobility  as  possible.  Finally,  they  are  confined 
to  bed,  whure  they  enjoy  only  comparative  repose.  The  sensitiveness  of  the 
ischia,  and  of  the  sacral  and  lumbar  vertebrse,  does  not  permit  them  to  remain 
long  seated  or  lying  upon  the  back  ;•  they  Ije  sometimes  ou  one  side,  some- 
times on  the  other,  finding  no  position  comfortable.  At  the  end  they  are 
seen  to  assume  the  most  strange  positions.  Doubled  up  upon  themselves, 
reduced  in  length  by  the  shortening  of  the  spinal  column  and  limbs,  they 
come  to  be  only  shapeless  and  whining  masses  of  flesh.  The  poor  creatures 
suffer  continuously,  and  cannot  move  to  supply  any  need  without  the  help  of 
others,  and  without  risk  of  breaking  some  of  their  bones. 

I  have  described  above  the  deformities  of  the  skeleton.  "It  has  been  said 
that  the  pains  subside  from  the  moment  when  the  curvatures  occur,  but  this 
phenomenon  is  far  from  being  constant."  (N"elaton.)  Besides,  when  the 
pains  which  depend  upon  progressive  osteomyelitis  or  fracture  disappear, 
the  deformities  of  the  trunk  and  limbs  are  the  cause  of  much  discomfort  and 
suffering,  dependent  upon  functional  disturbances  of  the  viscera — the  lungs, 
heart,  stomach,  digestive  canal,  etc.  M.  Gusserow  mentions,  as  character- 
istic of  the  disease,  the  sulky  and  morose  physiognomy  of  women.  It  will 
be  admitted  that  they  have  little  cause  to  be  smiling.  As  an  evidence  of  the 
nervous  irritabilitj^  of  these  patients,  Lobstein  mentions  a  woman  whom  it 
put  in  a  bad  humor  to  see-a  cambric  handkerchief  waved  before  her,  while 
at  the  same  time  it  brought  on  a  fit  of  pains  in  all  her  limbs. 

In  non-puerperai  cases,  osteomalacia  usually  starts  in  the  vertebral  column 
and  the  thorax,  according  to  Volkmami.  The  bones  of  the  pelvis  may  some- 
times remain  entirely  free,  or  at  least  so  little  changed  that  they  are  not  de- 
formed. The  disease  shows  a  peculiar  disposition  to  extend  to  the  greater 
part  of  the  skeleton,  to  the  limbs,  and  even  to  the  cranium.  It  has  been  said 
that  the  cranium  is  rarely  affected.  In  the  majority  of  recent  observations 
the  walls  of  this  cavity  have  been  found  much  thickened,  even  in  the  osteitis 
deformans  of  Paget.  (See  pp.  963,  964.)  The  puerperal  form  is  relatively 
more  frequently  limited  to  the  pelvis  aiid  to  the  lower  segment  of  the  verte- 
bral column.  Consequently,  the  progressive  non-puerperal  form  may,  in  a 
general  way,  be  considered  the  more  grave.  (Volkmann.)  This  may  be 
only  because  women  do  not  live  long  enough  to  go  through  the  entire  evolu- 
tion of  the  disease.  A  large  number  succumb  to  the  complications  of  preg- 
nancy and  child-birth,  or  to  the  operative  measures  undertaken  to  deliver 
them  at  the  time  of  parturition.  I^Tevertheless,  the  cases  in  which  delivery 
has  been  accomplished,  either  by  the  efforts  of  nature  alone  or  by  the  assist- 
ance of  art,  are  not  extraordinarily  rare.     Osteomalacia  demands  Ctesarean 
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section  less  frequently  than  one  would  believe.  The  great  softness  of  the 
pelvis  lends  itself  to  the  spontaneous  or  assisted  passage  of  the  foetal  head. 
Kilian,  Robert,  Schmitz,  Hugenberger,  Olshausen,  Kezmarsky,  Breslau,  Fas- 
bender,  Pullen,  Krassowsky,  Winckel,  Schieck,  Weber,  and  Ebenhoff  have 
found,  during  life  and  in  the  cadaver,  pelves  so  distensible  as  to  be  expanded 
by  the  foetal  head  like  India-rubber,  to  which  Schieck  has  given  the  name 
Gummi-Becken,  India-rubber  pelves  or  elastic  pelves. 

In  both  forms,  puerperal  and  non-puerperal,  when  osteomalacia  passes 
through  its  extreme  stages,  the  most  varied  functional  disturbances  are  seen 
to  be  added  to  the  disorders  already  mentioned  in  connection  with  the  loco- 
motor apparatus. 

Dyspnoea  comes  on  and  increases,  as  well  as  bronchitis  and  congestion  of 
the  lungs.  The  circulation  becomes  more  and  more  disturbed,  in  proportion 
as  the  deformities  of  the  trunk  increase  the  interference  with  the  functions 
of  the  lungs,  of  the  heart,  and  of  the  large  vessels.  In  the  femme  Sckceff,  the 
arch  of  the  aorta  had  a  double  curve  (Th.  Drouineau). 

The  imperfect  supply  of  blood,  the  anaemia  due  to  confinement  to  bed  and 
to  insufficient  assimilation,  and  the  mechanical  obstacles  to  the  return  of  the 
blood,  cause  oedema  of  the  limbs,  and  of  the  dependent  parts,  and  render  the 
patients  dropsical.  (Volkmann.)  The  digestive  functions  are  disturbed  also, 
for  the  same  reasons  which  lead  to  ansemia  and  cachectic  oedema.  The  patients 
often  have  diarrhoea  and  vomiting  towards  the  end ;  cachectic  fever  comes  on, 
and  after  a  variable  time — generally  a  long  one — after  having  been  better  and 
worse  intermittently,  the  patients  succumb  in  a  state  of  marasmus.  Some- 
times thrombosis  ends  the  scene  suddenly.  In  the  last  stages  of  the  disease 
there  are  often  profuse  sweats.  I  have  already  spoken  of  the  effect  of  soften- 
ing of  the  lower  jaw,  which  renders  mastication  impossible,  and  so  hastens 
death ;  that  is,  of  course,  provided  that  the  patient  is  not  nourished  with 
liquid  food,  and,  if  necessary,  by  the  oesophageal  tube  and  with  nutritious 
enemata.  The  Marquise  d'Armagnac  lived  a  long  time  on  liquids.  Dujet 
reports  that  he  saw  a  squirrel  die  of  starvation,  being  aftected  with  osteoma- 
lacia and  unable  to  crack  its  food. 

The  intelligence  ordinarily  remains  unaffected  in  the  midst  of  this  deca- 
dence of  the  organism,  in  spite  even  of  the  participation  of  the  cranium  in 
the  disease.  Yet  there  are  cases  in  which  the  subjects  have  shown  some 
imbecility  or  dementia  towards  the  end.  Such,  for  example,  was  Czerny's 
case.  At  the  autopsy,  both  hemispheres  of  the  brain  were  found  to  be 
hypersemic,  with  superficial  ecchymoses,  enlargement  of  the  ventricles,  etc. 
Finkelburg'  saw  two  cases  of  osteomalacia,  following  parturition,  in  which 
the  patients  were  attacked  with  melancholy,  and  afterwards  with  incurable 
mania,  with  a  predominance  of  hallucinations  of  hearing.  It  was  thought 
that  these  psychical  disturbances  were  caused  by  compression  of  the  brain  by 
the  basilar  process  of  the  occipital  bone,  which  was  pressed  up  against  the 
brain  in  consequence  of  the  softening  of  the  neighboring  bones. 

I  have  not  spoken  yet  of  the  state  of  the  urine,  which  has  a  certain  position 
in  the  clinical  picture  of  this  disease.  Since  the  phosphates  are  lessened  in 
the  bones,  they  must  be  eliminated  from  the  organism,  or  take  refuge  some- 
where (accidental  calcifications,  renal  and  vesical  calculi).  The  most  natural 
route  of  elimination  being  that  of  the  urine,  it  is  not  astonishing  that  this 
excrenientitial  liquid  often  contains  an  excess  of  phosphates.  Litzmann  has 
also  found  in  it  an  excess  of  carbonates.  Billroth  says  that  the  phosphates 
which  pass  into  the  blood  are  eliminated  from  it  in  great  part  in  the  form  of 
oxalate  of  lime.  Other  equally  conscientious  observers  have  arrived  at  opposite 

'  Osteomal.  mit  Irreosein  (AUg.  Zeit.  f.  Psyohiatrie,  Bd.  xviii.). 
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results.  Schiitzenberger,  Mcers  and  Muck,  and  Volkmann,  have  not  found  any 
increase  in  the  phosphates.  Pagenstecher  even  found  a  diminution  of  the 
earthy  salts  in  cases  which  progressed  rapidly.  Langendorft"  and  Mommsen 
also  have  seen  a  considerable  diminution  of  the  phosphates.  These  differ- 
ences may  be  explained  in  two  different  ways.  Phosphates  have  not  been 
found  in  excess  in  the  urine,  because  the  examination  was  made  during  a  period 
of  calm.  They  have  been  found  diminished,  because,  the  work  of  decalcifica- 
tion being  ended,  there  was  no  or  scarcely  any  bone  left ;  and  because,  being 
deprived  of  this  source  of  supply,  the  combustion  of  the  organism  would 
necessarily  be  characterized  by  a  lessened  phosphatic  waste.  The  other 
explanation  would  be  to  say  that  the  earthy  salts  were  eliminated  by  other 
secretions  or  excretions  than  the  urine ;  by  the  sweat,  by  the  tears,  or  by  the 
saliva.  It  has  indeed  been  observed  in  some  cases  that  these  liquids,  when 
allowed  to  stand,  deposited  a  white  sediment  like  that  of  the  urine.  In 
nursing  women,  might  not  the  milk  also  be  an  important  route  of  elimination  ? 
Pagenstecher  did  not  find,  it  is  true,  any  excess  of  phosphates  in  the  milk,  but 
he  did  not  find  it  anywhere  in  his  patients.  This  is  a  point  to  be  verified, 
like  so  many  others,  in  this  difiicult  and  complex  subject  of  osteomalacia. 
Pagenstecher  believes  that  the  principal  route  of  elimination  is  the  bronchial 
and  intestinal  mucous  membranes ;  and  that  thence  arise  the  pulmonary 
catarrh,  the  digestive  disorders,  and  the  diarrhoea  which  are  almost  constant 
in  this  disease.  It  would  be  well  in  future  to  analyze  the  urine,  and  all  the 
excretions  and  secretions  from  the  beginning  to  the  end.  The  great  diffi- 
culty would  be  to  establish  a  diagnosis  soon  enough.  However  it  may  be  in 
regard  to  the  constancy  and  degree  of  elimination  of  phosphates  by  the  urine, 
there  have  been  observed  in  several  cases  phosphatic  deposits  in  this  fluid, 
renal  gravel,  and  calculi  in  the  bladder. 

Among  tlie  abnormal  substances  in  the  urine,  chemical  analysis  has  also 
revealed  a  substance  which  its  finders  have  called  deutoxydhydrate  of  albumen. 
(Prout  and  Bence-Jones.)'  Mommsen  has  thrice  found  the  ordinary  reac- 
tion with  albumen,  and  at  other  times  the  reaction  attributed  to  the 
deutoxydhydrate.^  The  presence  of  albumen  might  be  due  solely  to  a 
calculous  nephritis.  More  important  in  the  interpretation  of  osteomalacia 
is  the  presence  of  lactic  acid  in  the  urine.  It  was  first  noted  by  Moers 
and  Muek,^  according  to  Mommsen.  Its  quantity  varies  with  the  severity 
of  the  disease.  Mommsen  found  lactic  acid  in  treating  the  urine  of  the 
patient  of  Czerny  by  the  method  of  lioppe-Seyler  (whiting,  alcohol,  sul- 
phuric acid,  ether,  oxide  of  zinc).  But  what  somewhat  impairs  the  value 
of  these  observations  is  the  fact  that  normal  urine  sometimes  contains  lactic 
acid.  (Lehmann,  Brucke,  Mommsen.*)  Brucke  believes  even  that  to  this 
substance  should  be  partly  attributed  the  acid  reaction  of  normal  urine. 

Etiology  and  Nature  of  Osteomalacia. — The  etiology  and  nature  of  osteo- 
malacia are  full  of  obscurity.  There  are  distinguished  three  orders  of 
causes : — 

1.  Predisposing  Causes.  (1)  Age. — It  is  said  to  be  rarely  observed  below 
twenty  years.  Nelaton  says  that  the  cases  of  osteomalacia  which  are  believed 
to  have  been  seen  in  the  new-born  were  very  probably  only  cases  of  rachitis. 
Nevertheless,  if  by  the  term  osteomalacia  is  understood  the  softening  of 
already  existing  portions  of  bon&,  the  possibility  of  its  occurrence  even  in 
the  new-born  and  in  children,  must  be  admitted.  I  have  under  observation 
at  the  present  time,  at  La  Charite,  in  a  little  girl  twenty-one  months  old,  a 
case  of  softening  of  the  diaphyses  of  both  femora  and  of  both  humeri,  which 

'  Lancet,  1847.  ^  Mommsen,  loe.  cit.,  p.  14. 

'  Deutsoh.  Arch.  f.  klin.  Med.,  Bd.  v.  '  *  Mommsen,  loo.  cit.,  p.  16. 
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I  can  attribute  only  to  osteomalacia.  Dr.  Rehn,  of  Frankfort,  made  at  the 
iifty-iSfth  reunion  of  the  Curiosi  Naturce,  a  communication  on  infantile  osteo- 
malacia.^ Recklinghausen  and  Rehn  have  seen  several  of  these  cases.  From 
the  microscopical  point  of  view,  the  bones  present  the  same  changes  as  those 
of  adults ;  the  osseous  trabeeulse  are  almost  entirely'  deprived  of  calcareous  salts. 
In  the  epiphyses  there  is  an  extremely  slight  rachitic  condition.  The  most 
remarkable  fact  is  the  extreme  softness  of  the  bones.  Macroscopically  and 
clinically,  infantile  osteomalacia  is  characterized  by  slenderness  oi'  the  skele- 
ton, the  abnormal  flexibility  of  the  long  bones  coinciding  with  absence  or  in- 
significance of  the  epiphyseal  enlargement,  which  is  scarcely  perceptible  on 
the  ribs.  The  bones  of  the  legs,  tliighs,  forearms,  and  arms,  and  the  ribs, 
show  curvatures.  When  the  bones  are  touched  or  the  childi-en  are  made  to 
walk,  unquestionable  manifestations  of  pain  are  provoked.  Examination  of 
the  urine  does  not  disclose  anything  noteworthy.  It  is  important  to  observe 
that  all  the  children  traced  or  examined  by  Recklinghausen  and  Rehn,  were 
of  the  female  sex  and  in  their  second  year.  The  prognosis  is  better  than  in 
adults.  Grood  nourishment,  preparations  of  iron  and  of  the  phosphates,  and  cod- 
liver  oil,  have  enabled  M.  Rehn  to  save  three  patients  out  of  four.  It  cannot 
be  objected,  with  M.  Fleisch,"that  these  were  simple  cases  of  rachitis.  The 
histological  examination  made  by  Recklinghausen  having  disclosed  the  de- 
calcification peculiar  to  osteomalacia,  and  the  cases  followed  by  recovery 
having  presented  the  same  set  of  symptoms  (except  death)  as  those  which 
ended  fatally,  it  seems  to  me  that  we  are  not  authorized  to  reject  the  diag- 
nosis of  infantile  osteomalacia  without  further  ceremony.  Physicians  and 
surgeons  who  devote  themselves  to  diseases  of  children  ought  in  future  to 
give  their  atttention  to  this  point. 

(2)  Sex. — Statistics  show  a  notably  greater  frequency  in  the  female  sex. 
The  proportion  of  13  females  to  3  males  has  been  found  by  Gaspari ;  of  20 
to  1,  \>y  Marjolin ;  of  36  to  11,  by  Beylard  ;  of  4  to  1,  by  Drouineau  ;  of  10 
to  3,  by  Nelaton.  In  women  it  is  ordinarily  after  a  number  of  confinements 
that  the  disease  manifests  itself.  According  to  Kilian,  no  less  than  five  con- 
finements are  necessary  to  give  rise  to  the  disease  in  women  predisposed  to  it, 
but  observation  has  since  shown  that  sometimes  a  single  pregnancy  suflaces  to 
give  rise  to  osteomalacia,  even  in  its  gravest  form.  According  to  all  observers, 
pregnancy  is,  of  all  known  causes,  that  of  which  the  influence  is  the  most 
pjotent  and  the  most  incontestable.  Of  36  women  afl:ected  with  this  myste- 
rious disease,  Drouineau  found  15  who  had  had  children,  and  he  noticed 
that  those  who  were  priraiijarse  had  not  become  pregnant  until  about  thirty 
years  of  age. 

(3)  Climate. — Osteomalacia  has  been  seen  in  all  latitudes.  It  is  very  rare 
in  England,  according  to  Curling ;  quite  common  on  the  shores  of  the  Rhine 
and  in  the  valleys  associated  with  the  basin  of  that  river,  according  to  Volk- 
mann.  It  is  often  observed  in  Bavaria,  in  northern  Italy,  and  in  Flanders. 
In  N'orway,  according  to  Prosch,  the  plant  called  Herba  ossifraga  has  the 
property  of  softening  the  bones  of  animals  which  eat  it.  They  can  be  cured 
by  mixing  calcined  bone-dust  with  their  food. 

(4)  Heredity. — There  are  very  few  facts  to  show  the  influence  of  this  upon 
osteomalacia.  The  observation  of  Eckmann^  is  always  cited.  This  author 
reports  that  in  a  family  which  lived  among  the  iron  mines  of  Danemora, 
in  Upland,  there  could  be  counted  three  generations,  the  diflerent  members 
of  which  were  attacked,  after  puberty,  with  softening,  fragility,  and  dis- 
tortion of  the  bones.     No  one  in  this  family  had  been  affected  with  vene- 

'  Uebep  Osteom.  im  Kinderalter  (Berlin,  klin.  Wocli.,  S.  706.     1882). 
'  Dissert,  med.  desc.  et  casus  aliquot  osteomalacise  sistens.    Upsal,  1788. 
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real  disease.  They  did  not  live  in  a  marshy  country ;  their  food  was 
similar  to  that  of  the  other  miners.  The  first  member  of  this  family  of 
deformities,  ISTicholas  Ecroth,  who  is  said  to  have  died  rachitic,  had  healthy 
parents  who  had  worked  in  the  same  mines. 

2.  Hygienic  Causes. — As  osteomalacia  is  more  rarely  seen  among  the  rich 
than  among  the  poor,  it  has  been  concluded  that  poor  food  and  poor  hygienic 
conditions  contribute  to  produce  it.  Everything  which  weakens  the  organ- 
ism, everything  which  impairs  its  nutrition,  favors  the  occurrence  of  the 
disease  ;  bad  food,  hard  work,  privations  of  all  sorts,  damp  and  ill-ventilated 
dwellings. 

3.  Pathological  Causes. — Does  rheumatism  prepare  the  way  for  osteomalacia? 
It  is  more  probable  that  the  pains  belonging  to  osteomalacia  have  been  con- 
founded with  those  of  rheumatism.  All  cachexias  have  been  looked  upon  as 
predisposing  causes :  syphilis,  scurvy,  diabetes,  cancer,  etc.  The  disease  has 
also  been  attributed  to  onanism,  to  the  abuse  of  mercury,  to  metastasis,  etc. 

4.  Proximate  Cause. — This  is  still  unknown,  although  many  hypotheses  have 
been  put  forth  in  regard  to  the  essential,  proximate  cause  of  osteomalacia. 
Let  us  see  what  they  are  worth.  Herissant,  having  softened  bones  in  the 
oily  fluid  from  carious  bones  of  syphilitic  or  scorbutic  patients,  concluded 
that  osteomalacia  was  due  to  the  presence  of  a  rancid  and  putrefied  oil.  ISTa- 
vier'  expressed  the  idea  (it  is  old,  we  see)  that  the  bones  must  be  softened  by 
an  acid.  Eenard^  spoke  of  the  excess  of  phosphoric  acid,  an  hypothesis  which 
has  been  revived  in  our  days.  Stanski  says  that  the  presence  of  this  acid  in 
the  body  has  not  been  demonstrated,  and  asks  whether,  in  addition  to  the 
disappearance  of  the  lime-salts,  there  is  not  a  change  of  structure  and  a  de- 
generation of  the  bone-tissue,  and,  like  Gaspari,  he  refers  the  softening  to  an 
inflammation ;  in  support  of  which  opinion  he  mentions  the  violent  pains,  the 
general  heat,  the  swelling  and  easy  separation  of  the  periosteum,  and  the  lique- 
faction of  the  hypersemic  medulla.  Eckmann'  supposes  an  innate  feebleness 
of  the  digestive  organs  which  does  not  permit  the  nourishment  of  the  bones. 
Morand,  the  younger,  believes  that  the  bony  juices  do  not  reach  the  bones  and 
escape  by  the  urine,  and  he  cites  as  an  evidence  the  white  deposit  which 
forms  in  this  liquid,  and  the  presence  of  stones  in  the  bladder.  Pravaz,* 
rightly  supposing  the  presence  of  lymphatics  in  the  bones,  says  that  by  ex- 
aggerated activity  they  take  up  too  much  of  the  calcareous  material.  This 
is  a  rational  hypothesis,  but  there  is  nothing  to  prove  it.  Drouineau  recog- 
nizes the  inflammatory  nature  of  osteomalacia.  It  is  an  osteitis  which  simply 
has  some  peculiar  features.  Rindfleisch  regards  osteomalacia  as  resulting 
from  venous  hypersemia  or  premature  senility  of  the  bones.  He  has  shown 
that  the  bone-tissue  resembles  that  from  which  the  lime  has  been  removed 
by  hydrochloric  acid,  and  that  the  liquefaction  proceeds  from  within  out- 
wards in  the  Haversian  qanals,  making  reentrant  angles,  lacunse  of  Howship, 
"  such  as  are  seen  in  the  line  of  absorption  in  inflammations,  in  caries,  etc." 
He  recognizes  a  passive  hypersemia  going  on  to  stasis.  "  I  could  even  under- 
stand," he  says,  "that  the  blood  retained  in  the  marrow  of  the  bone  might 
produce  there  a  greater  quantity  of  carbonic  acid,  and  that  this  acid  would 
serve  to  dissolve  the  lime  salts."  But  this,  says  Ranvier,  "  is  only  an 
ingenious  notion." 

We  have  seen  that  Marchand,  Schmidt,  and  "Weber  had  several  times 
detected  the  presence  of  lactic  acid  or  lactate  of  lime  in  osteomalacic  bones. 
Hence  the  hypothesis  of  the  morbid  production  of  lactic  acid  as  the  etiological 
basis  of  the  process.    B  ut  it  remained  sti  11  to  kno w  why  this  acid  was  in  excess. 

'  Observ.  snr  le  ramollissement  des  os.     Paris,  1755. 

2  Ramoll.  remarq.  des  os  d'une  femme.     1804. 

'  Loo.  oit.  *  Deviation  de  la  colonne  verWbrale. 
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This  hypothesis  has  received  considerable  support  from  experimentation. 
Heitzmanu  has  made  herbivorous  and  carnivorous  animals  ingest  lactic  acid. 
The  following  are  his  conclusions :  "  The  result  of  my  experiments  on  the  con- 
tinued administration  of  lactic  acid,  is  that,  in  carnivora,  there  are  artifi- 
cially produced,  at  first,  rachitis,  and  afterwards  osteomalacia ;  whilst  in 
herbivora  osteomalacia  is  seen  to  occur  without  the  symptoms  of  rachitis 
having  preceded  it.  Lactic  acid,  in  contact  with  the  osteogenic  regions,  or 
with  completely  developed  bone,  manifests  its  great  affinity  for  lime,  and 
succeeds  either  in  preventing  the  formation  of  bone  (rachitis),  or  in  dissolving 
the  bone  already  formed  (osteomalacia)." 

Experiments  on  animals  and  clinical  observations  are  still  needed  in  order 
to  be  certain  in  regard  to  the  part  of  lactic  acid  in  osteomalacia.  Is  it  cause, 
or  is  it  effect  ?  This  is  the  question  for  it  as  for  the  microbes  in  so  many 
diseases,  tuberculosis  among  others. 

Diagnosis  of  Osteomalacia. — This  can  be  deduced  naturally  from  what  has 
already  been  said,  and  from  what  I  shall  add  about  the  osteitis  deformans  of 
Paget  (which  I  call  benign  hypertrophic  osteomalacia),  about  the  pseudo- 
malacia  of  young  bones  or  of  bones  medullized  by  inflammation,  about  atrophy 
of  bones  (senile  and  fatty  osteoporosis),  and  about  idiopathic  fragility  of  bones. 
I  will  only  speak  here  of  the  differential  diagnosis  from  some  diseases  with 
which  osteomalacia  has  been  confounded,  and  which  I  have  not  described. 

(1)  Rheumatism  is  hard  to  distinguish  from  osteomalacia  at  the  beginning. 
There  are  the  same  intermittent,  shifting  pains.  But  by  paying  some  atten- 
tion to  them,  it  will  be  noticed  that  in  rheumatism  the  pains  are  less  acute, 
and  that  they  commence  rather  in  the  joints,  or  in  the  muscular  masses,  and 
not  deep  in  the  course  of  the  bones.  In  rheumatism  the  urine  contains 
urates  in  excess,  in  osteomalacia  it  often  deposits  phosphates. 

(2)  Syphilis  can  give  rise  only  to  osteitis  and  periostitis  which  deform  the 
bone  by  hyperostosis  or  by  fracture  (bone-gumma).  Curvature  from  simple 
syphilitic  softening  is  rare,  if  indeed  it  has  ever  been  seen.  The  history  and 
course  of  the  disease  will  dissipate  any  doubts  which  may  exist  at  the  first 
examination. 

(3)  Myelitis  could  only  lead  to  hesitation  in  case  of  osteomalacia  beginning 
in  the  spinal  column ;  but  in  myelitis,  spinal  pains,  yielding,  and  curvature 
of  the  column,  are  not  the  dominant  symptoms.  There  may  be  weakness  in 
the  lower  limbs,  lightning-pains,  formicati,on,  and  cutaneous  anaesthesia.  If 
there  be  locomotor  ataxia,  the  gait  will  be  abrupt  and  irregular,  and  not 
tottering  as  in  osteomalacia  affecting  the  lower  limbs.  Finally,  there  is 
neither  deformity  of  the  limbs  by  bending  or  by  fracture,  nor  diminution  of 
the  stature. 

(4)  The  nervous  osteopathies  also  are  not  characterized  by  bending  of  the  long 
bones ;  the  articular  extremities  undergo  a  process  of  wasting,  which  deforms 
them  and  causes  them  more  or  less  to  disappear,  being  sometimes  accompanied 
by  colossal  h^'-drarthrosis  (of  which  I  have  seen  one  case,  in  the  knee,  in  a 
neurotic  patient  with  the  morphia  habit),  and  it  gives  rise  to  deformities 
which  are  distinguished  from  those  of  osteomalacia  by  being  situated  in  the 
joints. 

(5)  Pott's  disease  has  been  confounded  with  osteomalacia  through  errors  of 
belief  rather  than  of  clinical  observation.  Thus  Piorry  and  Souligoux  place 
caries  of  the  vertebrEs  with  bone-softening,  alongside  of  true  osteomalacia. 
The  deformities  of  the  spinal  column  in  Pott's  disease  are  distinguished  from 
the  rounded  curvatures  of  osteomalacia  by  their  angular  shape,  and  by  the 
ossifluent  abscesses  which  often  accompany  them. 

(6)  Cancer  of  the  vertebrae  merits  more  attention.  In  certain  diffuse  forms 
of  cancer,  the  symptomatic  picture  may  be  altogether  like  that  of  osteo- 
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malacia.  (Volkmann.)  But  it  is  very  rare  for  the  diffusion  of  the  neoplasm 
not  to  have  been  preceded  by  a  carcinomatous  tumor  in  some  organ — the 
breast,  the  uterus,  etc. — or  circumscribed  in  some  part  of  the  skeleton. 

I  have  so  often,  in  the  course  of  this  article,  indicated  the  dift'erences 
between  rachitis  and  osteomalacia,  that  it  would  be  a  useless  repetition  to 
recur  to  them  here. 

Professor  Liicke,  of  Strasbourg,  has  recently  proposed  percussion  of  the 
bones  as  a  means  of  diagnosis  between  caries  and  necrosis.  It  may  be  seen 
from  Piorry's  Traite  du  plessimetrisme,  and  from  the  monograph  on  softening 
of  the  bones  by  Souligoux,  his  pupil  (1866),  that  the  Professor  of  Clinical 
Medicine  in  Paris  taught  that  all  diseases  of  the  bones — fractures,  luxations, 
atrophy,  hypertrophy,  tumors,  etc. — ^could  be  diagnosticated  and  marked 
out  by  means  of  mediate  percussion.  I  refer  the  reader,  for  further  particu- 
lars, to  the  writings  of  this  author  and  his  pupils,  restricting  myself  to 
saying  that  Piorry  assigns  a.  malacic  sound,  dull,  not  ringing,  to  bones 
aft'ected  with  the  disease  which  we  are  studying.  Happily  there  are  other 
means  besides  percussion  for  diagnosticating  diseases  of  the  bones. 

Prognosis  and  Course  of  Osteomalacia. — Always  sad,  says  Volkmann,  and 
all  the  more  sad  because  death,  which  is  almost  always  the  end  of  this 
terrible  malady,  usually  lingers  long.  In  women,  as  we  have  seen,  a  first  preg- 
nancy may  bring  on  the  most  serious  developments  of  osteomalacia.  But 
usually  this  is  not  the  case,  a  first  confinement  awakening  only  moderate 
ischiatic  and  sacro-lumbar  pains,  which  hardly  lead  to  the  suspicion  of  osteo- 
malacia. Then,  when  the  lying-in  is  over,  there  is  a  remission,  even  an  appa- 
rently cojnplete  recovery.  As  the  disease  does  not  interfere  with  any  func- 
tion— neither  menstruation,  fecundation,  nor  gestation — the  woman  remains 
apt  for  conception.  If  new  pregnancies  occur,  the  disease  returns  with  each, 
increasing  in  severity  from  pregnancy  to  pregnancy,  and  thus  progressively 
reaching  its  height.  The  history  of  the  femme  Supiot  is  a  classical  example  of 
this  advancing  course  under  the  influence  of  the  puerperal  state.  The  cases  in 
which,  on  the  contrary,  the  disease  ameliorates  during  a  new  pregnancy,  are 
excessively  rare ;  but  they  are  undeniable.  (Volkmann.)  Here  is  an  example : 
Winckel,  the  elder,  had  attended  a  woman  afiiected  with  osteomalacia,  and  had 
employed  the  Csesarean  operation  to  deliver  her  in  one  confinement.  In  the 
course  of  another  gestation  this  women  died.  Winckel,  the  younger,  found 
at  the  autopsy  that  death  has  been  due  to  rupture  of  the  uterus  at  the  seat 
of  the  cicatrix  left  by  the  Csesarean  section,  and  also  that  the  osteomalacia 
which  had  made  this  necessary  had  been  entirely  cured.  All  the  bones  which 
had  been  soft  and  extensible  had  returned  to  the  normal  state ;  the  bones  of 
the  pelvis  were  even  moi'e  massive  and  harder  than  usual.  There  were 
osteophytes  in  a  number  of  places ;  and  synostoses,  the  result  of  fractures, 
were  found  at  the  sacro-iliac  synchondroses.'  Therefore  recovery  is  not  im- 
possible in  the  puerperal  form.  ISTevertheless,  we  must  not  feel  too  hopeful 
when  the  process  is  seen  to  suspend  its  progress  or  even  to  retrograde.  It 
is  a  perfidious  retreat,  from  which  it  is  the  rule  for  the  disease  to  return  with 
increased  intensity.  Death  ends  the  scene,  less  from  the  progress  of  the 
changes  in  the  bone  itself  than  from  the  disorders  and  functional  disturbances 
which  are  its  consequence :  slow  asphyxia,  stoppage  of  the  heart,  broncho- 
pneumonia, embolism,  thrombosis,  impossibility  of  taking  food,  diarrhoea, 
profuse  sweats,  etc.,  and  the  whole  train  of  the  malacic  cachexia. 

Treatment  of  Osteomalacia. — Therapeutics  can  do  little  in  osteomalacia.  We 
can  only  relieve  the  patient,  and  delay  the  fatal  progress  of  the  disease,  by 
the  following  means : — 

'  Winckel,  Monatsohrift  f.  Geburtsh.,  Mai,  1864. 
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1.  Hygienic  Measures. — The  patient  should  be  placed  in  dry,  warm,  and 
well-ventilated  quarters,  and  should  be  furnished  with  abundant  and  generous 
food,  and  all  the  comfort  possible.  This  is  easy  to  say,  but  less  easy  to  do. 
When  mastication  and  deglutition  have  become  impossible  or  difficult,  in 
consequence  of  softening  of  the  jaws,  the  patients  must  be  nourished  through 
the  oesophageal  tube. 

2.  Thera'peutic  Jfeaswres.— Sulphurous  and  ferruginous  baths  have  been 
recommended.  But  they  cannot  always  be  had,  and  the  advice  is  illusory. 
All  the  drugs  imaginable  have  been  tried :  antiscorbutic,  antisyphilitic,  anti- 
phlogistic ;  turpentine,  madder,  cod-liver  oil,  iron,  cinchona,  etc.  The  phos- 
phate of  lime,  in  spite  of  the  sarcasms  of  'Boyer,  is  one  of  the  most  rational 
medicaments  to  employ  in  all  forms  of  osteomalacia.  Phosphoric  acid  seems 
also  to  merit  a  certain  degree  of  confidence,  if  we  may  believe  a  communica- 
tion by  Prof.  Busch,  of  Bonn.'  /This  surgeon  has  made  some  experiments  upon 
the  action  of  phosphorus  in  diseases  of  the  bones.  There  was  no  result  in  caries 
or  rachitis,  but,  on  the  contrary,  success  in  two  cases  of  osteomalacia  treated 
with  phosphorus.     Let  us  see  what  was  the  nature  of  this  success : — 

Case  I — A  woman,  30  years  old,  the  disease  beginning  during  her  third  gestation.  In 
six  months  the  pelvis  alone  was  considerably  deformed.  Recovery  in  five  months  by  the 
use  of  Wegner's  pills,  and  rest  in  bed. 

But  it  is  confessed  that  the  patient  could  not  be  well  watched.  Perhaps 
she  never  took  the  pills. 

Case  II — A  woman,  50  years  old,  pains  beginning  in  the  right  arm.  At  the  end 
of  nine  months,  markedcyphosis  and  lordosis,  curvature  of  the  clavicles,  of  the  thorax,  and 
of  the  femurs.  The  patient,  lying  down  almost  constantly,  could  walk  only  by  leaning 
upon  something,  and  by  having  the  thighs  in  adduction.  The  pelvis  showed  character- 
istic alterations.  At  the  end  of  seven  months  of  treatment  with  phosphorus,  she  could  walk 
with  crutches,  which  she  afterward  abandoned,  and  then  walked  without  support. 

The  deformities  in, these  patients  naturally  persisted.  Who  can  say  that 
they  will  not  have  a  relapse?  Binz  oelieves  that  the  action  of  phosphorus 
ought  to  be  attributed  to  a  formative  irritation,  caused  by  increased  oxida- 
tion of  the  tissues.  This  is  why,  he  says,  other  agents  which  have  the  same 
relations  to  oxygen  have  been  able  to  exert  a  happy  influence ;  such  are  arse- 
nious  and  pyrogallic  acid,     (Mass,  Gies,  Binz,  Schultz.) 

3.  Orthopcedic  Measures. — When  the  disease  is  fully  developed,  and  the  stage 
of  deformity  has  been  reached,  it  is  necessary  to  prescribe  rest  in  bed  in  order 
to  avoid  fractures  and  bendings,  to  secure  a  suitable  position,  to  place  broken 
or  curved  limbs  in  splints  appropriate  to  each  ease.  Bonnet's  splint  is  of 
great  service  to  prevent  fractures  or  to  favor  their  reunion,  to  maintain  the 
limbs  in  good  position,  and  to  permit  the  patient  to  attend  to  the  necessities 
of  nature  without  fearing  a  recrudescence  of  pain,  or  the  production  of  frac- 
ture. Care  must  be  taken  to  line  the  splint  with  cotton  to  prevent  the  formar 
tion  of  eschars. 

In  spite  of  all  precautions,  it  will  happen,  especially  toward  the  end,  that 
the  patients  cannot  longer  remain  in  the  large  splint.  Their  wishes  should 
be  acceded  to,  and  the}'  should  be  allowed  to  assume  any  posture  that  they 
wish,  however  bizarre  and  absurd  it  may  seem.  They  are  better  judges  than 
we  are  of  their  sensations.  At  this  stage  the  part  of  the  surgeon  yields  to 
that  of  the  sister  of  charity. 

Volkmann  sums  up  almost  the  whole  of  useful  therapeutics  in  the 
advice  to  be  given  to  women  affected  with  puerperal  osteomalacia,  not  to 
expose  themselves  to  new  pregnancies.     This  advice,  and  the  uncertainties 

'  Niederrh.  Geaellsch.  f.  Nat.  und  Heilk.  zu  Bonn,  16  Mai,  1881. 
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of  the  pharmacopcsia,  show  clearly  the  impotence  of  art  in  this  redoubtable 
and  enigmatic  malady. 

Osteitis  Deformans  of  Paget  ;  Benign  Hypertrophic  Osteomalacia. — 
Sir  James  Paget  described,  on  the  14th  of  l^ovember,  1876,*  under  the 
name  of  osteitis  deformans,  a  disease  of  the  bones  characterized  by  the  follow- 
ing features.  It  commences  in  or  after  middle  age;  it  is  very  slow  in  its 
course;  it  progresses  for  years  with- 
out affecting  the  general  health,  de-  Fig- 1458. 
termining  no  other  troubles  than  those 
which  result  from  alteration  of  the 
shape,  volume,  and  direction  of  the 
diseased  bones.  Even  when  the  cra- 
nium is  enormously  thickened  (Fig. 
1458),  and  when  all  the  bones  are  ex- 
tremely altered  in  their  structure,  the 
intelligence  remains  intact. 

The  disease  usually  affects,  in  the 
first  place,  the  long  bones  of  the  lower 
limbs  and  those  of  the  cranium.  It  is 
usually  symmetrical.  The  boues  in- 
crease in  size  and  soften.  The  affected 
portions  of  the  skeleton  which  have  to 
bear  the  weight  of  the  body,  are  bent 
and  deformed  by  the  abnormal  curva- 
tures which  they  assume.  (See  Pig. 
1459  and  Fig.  1460.)  The  natural  'S 
curves  of  the  vertebral  column  increase, 
and  from  this  results  a  considerable 
diminution  of  the  height  of  the  patient, 
which  has  already  undergone  consider- 
able reduction  as  a  result  of  the  bend- 
ing of  the  diaphyses  of  the  tibise  and 
femora,  and  the  lowering  of  the  heads 
of  the  latter,  the  necks  of  which 
become  almost  horizontal.  It  is  an 
important  point  that  this  softening, 
this  loss  of  resistance,  is  accompanied 
neither  by  weakness  of  the  limbs  nor 
by  fracture.  The  legs  remain  strong 
and  in  condition  to  support  the  weight 
of  the  body.  They  bend  and  do  not 
break.  In  the  first  stages,  or  some- 
times from  the  beginning  to  the  end, 
the  disease  is  accompanied  by  pains  in 
the  aft'ected  bones.  They  are  taken  to 
be  those  of  rheumatism,  of  chronic 
periostitis,  of  syphilis,  of  gout;  of 
neuralgia,  etc.  There  is  never  fever, 
nor  anything  abnormal  in  the  urine. 
There  is  no  association  with  syphilis, 

or      any     other      constitutional      disease         C'-anl«m  of  a  man  affected  wUh  ostitis  aeform.n^ 

J  -n  •  1        j5  x:  Natural  size.     No.  695     A,  of  the  Museum  of  the 

except    cancer.       ior,    in     the    first    live      Eoyal  CoUege  of  Surgeoaa  of  London.    (After  Paget.) 


'  On  a  form  of  Chronic  Inflammation  of  the  Bones,  Osteitis  deformans.     (Medioo-ohir.  Trans., 
vol.  Ix.) 
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cases  of  Paget,  there  were  three  in  which  cancer  showed  itself  toward  the  end 
of  life.  Is  this  a  simple  coincidence  ?  At  any  rate,  Paget  himself  recog- 
nizes that  this  point  demands  examination.  There  are  in  the  museums, 
at  Guy's  Hospital  especially,  specimens  of  symmetrical  osteoid  cancer  of 
the  iliac  bones,  with  cancer  of  the  vertebral  column  and  of  the  cranium — 
specimens  in  which  the  walls  of  the  latter  show  hypertrophy  comparable  to 
that  of  osteitis  deformans.  In  the  first  case  of  Sir  James  Paget,  there  were 
cancerous  nodules  in  the  walls  of  the  cranium.  The  bones  of  this  first  typical 
patient  (see  Figures  1459,  1460,  and  1461),  were  examined  microscopically  by 
Mr.  Butlin.  There  was  a  peculiar  inflammation,  affecting,  in  the  cranium,  the 
whole  thickness  of  the  bone ;  in  the  long  bones,  chiefly  the  compact  layer  of 
the  walls  of  the  diaphysis,  as  well  as  that  of  their  articular  surfaces.  It  is 
probable  that  these  changes  were  inflammatory  from  the  beginning,  because 
the  softening  was  accompanied  by  thickening  (see  Fig.  1461),  by  proliferations 


Fig.  1459. 


Fig.  1460. 


Fig.  1461. 


Figures  0017  and  0018.  Osteitis  deformans,  from  photographs  taken  six  months  before  the  patient's  death. 
(After  Paget.)     Notice  the  curvature  of  the  lower  limbs,  and  the  arching  of  the  back. 

rig.  0019.  Section  of  the  upper  end  of  the  patient's  right  femur.  Half  natural  size.  (Museum  of  the  Boyal 
College  of  Surgeons,  No.  385  B.) 


of  imperfectly  formed  bone,  and  by  hypersemia.  Mr.  Butlin  asks.  Does  the 
inflammation  persist  to  the  end  ;  or,  after  having  lasted  a  number  of  years, 
does  it  give  place  to  the  reparative  processes  of  consecutive  eburnation  ?  It 
is  npt  known.  But  it  is  known  that  the  inflammatory  nature  of  the  disease 
is  incontestable.    The  Haversian  canals  (see  Fig.  1462)  are  enlarged  by 
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lacunar    erosion,   as   they   are  in  Fig.  1462. 

every  inflammation  of  the  bones. 
(Compare  with  Fig.  1457,  osteo- 
malacia.) The  marrow  which  they 
contain  is  remarkable  for  its  rich- 
ness in  fibrillar  cells,  which  indicates 
its  tendency  to  stable  organization. 
Chemical  analysis  made  by  Dr. 
Russel  has  been  almost  negative. 
In  cases  examined  in  future,  it 
will  be  well  to  ascertain  before 
decalcifying    with    acids    (which 

TV/T        T3.,j.i;        -Pn^n.^     4-^     A^\      ,f    +!,«  Histological  preparation  of  one  of  the  tibise,  to  show  the 

Mr      Buthn    failed     to     do),    if    the      eroded  outlmos  of  the  enlai-ged  canaU  of  nlyers.    Oo.  3, 

eroded    edges    of    the    Haversian    obj.7.  x2oo.  (After  Paget.) 

canals  are  decalcified  by  the  mere 

fact  of  the  disease,  as  Rindfieisch  has  shown  to  be  the  case  in  malignant 

osteomalacia.     This  is  a  capital  point.     Since  his  first  paper,  Paget  has  added 

seven  new  cases  to  the  five  which  he  had  previously  published.' 

In  1881,  Mr.  Treves^  published  an  account  of  a  case  of  osteitis  deformans  in 
a  woman,  whohad  had  twelve  children  and  two  miscarriages,  and  several  of 
whose  children  had  been  aftected  with  rachitis.  This  woman  had  manifested 
for  a  year  the  signs  of  the  bone-disease,  when  she  had  her  twelfth  child,  which 
had  a  grave  form  of  rachitis  and  died  at  the  age  of  three  years  and  a  half. 
I  have  not  been  able  to  procure  two  papers  on  this  subject;  that  of  Symonds' 
and  that  of  EUinwood.* 

Prof.  Oilier  has  seen  several  cases  of  this  kind.  He  has  mentioned  to  me, 
among  others,  the  case  of  a  woman  aflfected  with  local  osteomalacia  (as  he 
calls  this  aflection)  situated  in  the  tibia,  which  he  has  had  under  treatment 
since  1866. 

Diagnosis.- — I  think  it  useless  to  give  the  dififerential  diagnosis  from  the 
ordinary  forms  of  hyperostosis ;  there  are  so  many  diflferences  between  them 
and  osteitis  deformans  that  confusion  is  not  possible  when  the  latter  is 
known.  The  preservation  of  the  general  health  for  years,  the  slow  curva- 
ture of  the  long  bones,  which  always  remain  capable  of  resisting  the  mus- 
cular contractions  and  of  supporting  the  weight  of  the  body,  are  the 
characteristics  which  distinguish  osteitis  deformans  from  all  the  known  pro- 
cesses of  hyperostosis,  and  there  are,  in  fact,  only  two  diseases  with  which  it 
can  be  confounded :  rachitis  and  osteomalacia. 

Eachitis  ought,  in  my  opinion,  to  be  entirely  eliminated;  since  rachitis  is  a 
disease  of  the  bones  in  the  process  of  growth,  and  osteitis  deformans  is  a  dis- 
€ase  of  formed  bone,  and  occurs  in  adults.  A  comparison  can  be  made  only 
with  osteomalacia,  which  is  also  a  disease  of  formed  bone.  Paget  mentions, 
as  a  difference,  that  "in  osteomalacia,  the  walls  of  the  bone  become  exceed- 
ingly delicate  and  thinned,  as  in  acute  atrophy,  and  when  they  bend  it  is  not 
with  a  regular  curve,  but  with  an  elbow  or  angular  fracture."  He  says, 
finally,  that  on  account  of  the  only  characteristic  which  they  have  in  com- 
mon, that  is  to  say,  osteoporosis  of  the  cranium,  these  three  diseases — rachitis, 
osteomalacia,  and  osteitis  deformans — are  constantly  confounded  in  museums. 

Nature.- — I  shall  not  venture  to  take  up  the  question  of  the  nature  of  this 
disease,  as  the  collected  cases  are  not  yet  numerous  enough,  and  as  I  have  not 
had  opportunity  to  examine  personally  bones  thus  affected.     Yet  the  micro- 

'  Additional  cases  of  Osteitis  Deformans  (loc.  cit.,  1882). 

«  Trans.  Path.  Soo.  London,  1881. 

'  A  case  of  osteitis  deformans  (Guy's  Hosp.  Kep.     London,  1881). 

■*  Osteitis  deformans  (Western  Lancet.     San  Francisco,  1883). 
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scopical  examination  made  by  Mr.  Butlin,  although  incomplete,  and  the  clini- 
cal history,  seem  to  me  to  require  that  this  affection  should  be  put  with  true 
osteomalacia,  as  a  benign  and  hypertrophic  variety.  It  is,  perhaps,  to  this 
form  that  a  certain  number  of  cases  belong  in  which  cures  have  been  noted, 
with  or  without  the  aid  of  therapeutics.  There  is  hyperostosis,  because,  the 
inflammation  being  moderated,  the  phenomena  of  repair  on  the  part  of  the 
periosteum  and  the  medullary  canal  are  not  obliterated  by  the  concomitant 
j)henomena  of  absorption,  which  occur  in  the  canals  of  Havers.  Curves  occur 
in  the  long  bones  which  support  the  weight  of  the  body,  because  the  medulli- 
zatiou  of  the  compact  layers  and  the  formation  of  new  bone-tissue,  which  is 
also  areolated  and  laminated,  diminish  the  resistance  of  the  bone.  The 
bending  does  not  go  on  to  fracture,  nor  to  angular  curvature,  because  the 
conditions  of  resistance  are  not  destroyed,  but  only  lessened.  In  the  grave 
form  of  osteomalacia,  absorption  is  so  rapid  that  it  prevents  or  destroys  all 
deposition  of  bone,  and  the  bones  reach  the  state  of  softness  and  want  of  con- 
sistence which  I  have  ali'eady  described.  But,  in  one,  as  in  the  other,  it  is 
fundamentally  the  same  process;  here  inevitably  reaching  its  culmination 
more  or  less  promptly;  there  remaining  in  its  stage  of  commencement  and 
manifesting  itself  in  a  more  benign  manner.  This  is  why  I  propose  to  desig- 
nate that  which  Sir  James  Paget  has  described  under  the  name  of  osteitis 
deformans,  by  the  name  oi  benign  hypertrophic  osteomalacia.'^ 


PSBUDO-MALACIA    OF    InFLAMED 


Fig.  1463. 


Section  of  a  femur  curved  In  consequence  of 
inflammatory  softening,  (From  the  collection 
of  M.  Oilier.) 


Bones. — It  is  rather  a  state  of  softness 
than  of  softening  of  the  bones  which  I  wish 
to  designate  by  the  name  of  pseudo-malacia 
of  inflamed  bones.  By  this  I  mean  the 
bending,  the  curvature  which  is  produced 
in  the  diaphysis  of  a  long  bone  during  the 
stage  of  repair  of  an  osteopathy,  which  has 
given  rise  to  a  large  sequestrum  and  ulti- 
mately to  the  formation  of  an  ensheath- 
ing  shell.  This  shell,  which  is  composed 
of  young  bone-tissue,  and  the  neighboring 
parts,  which  are  medullized  by  reactionary 
inflammation,  have  not  much  consistence, 
for  lack  of  calcification  of  the  abundant 
organic  matter  which  enters  into  their 
composition.  They  are  susceptible,  con- 
sequently, of  bending  under  the  weight 
of  the  body  when  the  patient  walks  "too 
soon,  or  simply  from  the  weight  of  the 
limb,  if  it  gets  crooked  in  the  bed,  if  it  is 
placed  ip  a  defective  position.  Muscular 
contraction  may  also  contribute  to  these 
deformities;  whence  the  importance  of 
supporting  the  limbs  in  good  splints.  It 
is  especially  in  the  tibia  and  in  the  femur 
that  deformities  from  this  cause  are  seen 
after  juxta-epiphyseal  osteitis.  It  is  rea- 
sonable to  suppose  that  in  a  patient  with 
early  or  delayed  rachitis,  this  defect  or  this 
slowness  of  calcification  of  the  periosteal 
or  medullary  osteogenic  elements  would 
occur  with  greater  ease  than  in  another 
subject.     I  am  not  aware  that  such   cases 
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have  been  observed  except  in  the  period  of  growth.  Here  is  a  subject  for 
investigation.  I  know  nothing  comparable  to  it  in  adults,  except  the  delayed 
calcification  of  callus  in  fractures.  The  femur  is  sometimes  seen  to  become 
curved  when  the  patient,  after  a  fracture  of  the  shaft  of  the  bone,  is  in  too 

treat  a  hurry  to  use  it.  Here,  as  in  the  cases  to  which  I  have  alluded  in  the 
rst  place,  the  bone-tissue  is  defective  rather  in  quality  than  in  quantity ;  it 
still  contains  too  many  cartilaginous  or  fibrous  elements,  and  it  lacks  density 
and  cohesion. 

Lobstein  records  two  cases  which  were  taken  to  be  true  osteomalacia,  and 
which  belong  to  the  category  of  the  morbid  condition  which  I  am  now  de- 
scribing : — 

Von  der  Haar  speaks  of  a  girl,  about  fifteen  years  old,  who,  after  an  exanthematous 
fever,  had  in  the  right  arm  and  in  the  left  leg  an  erysipelatous  inflammation  which 
terminated  in  abundant  suppuration,  necessitating  a  number  of  incisions,  by  means  of 
which  there  was  discovered  not  only  enlargement  of  the  bone,  with  caries,  but  also 
softening  of  the  tibia  and  fibula,  so  that  these  bones  bent  when  the  leg  was  lifted  by  the 
heel,  and  curved  like  a  bow  when  the  limb  was  left  to  support  its  own  weight.  As  a 
result  of  appropriate  treatment,  these  bones  recovered  their  former  solidity;  but  it  was 
noticed  that  they  became  deformed  and  thickened,  and  were  at  the  same  time  short- 
ened. "Here,"  says  Lobstein,  "is  a  well-marked  case  of  acute  osteomalacia,  caused 
by  metastasis  one  month  after  an  exanthematous  fever."  The  same  author  reports  a 
second  example  of  softening,  observed  in  the  femur  of  a  boy,  nine  years  old,  who, 
excepting  smallpox,  which  he  ha^  had  at  the  age  of  seven  years,  had  had  no  other 
disease  except  an  acute  fever  with  delirium,  which  degenerated  into  a  slow  fever. 
Forty  days  after  the  onset  of  this  acute  fever,  there  appeared  a  large  tumor  on  the 
right  thigh,  which  was  at  the. same  time  bent  and  curved  forward  and  outward.  After 
free  suppuration,  and  the  exfoliation  of  a  number  of  sequestra,  his  health  was  restored ; 
his  thigh-bone  recovered  its  solidity,  but  remained  enlarged  and  a  little  shortened. 

Here,  I  would  say — thanks  to  the  investigations  of  M.  Oilier  in  regard  to 
juxta-epiphyseal  osteitis  and  the  pathological  growth  of  bones — here  are 
two  well-marked  cases  of  juxta-epiphyseal  osteitis,  the  first  following  an 
exanthematous  fever  and  causing  an  arrest  of  growth ;  the  second  coming 
on  with  an  acute  fever,  terminating  in  abscess  with  elimination  of  a  number 
of  sequestra,  accompanied  by  the  formation  of  sub-periosteal  layers  of  bone 
and  medullization  of  the  old  bone,  with  curvature  from  contraction,  of  the 
inner  muscles  of  the  thigh,  and  finally  arrest  of  growth  from  excessive  irrita- 
tion (as  in  the  first  case)  of  the  epiphyseal  cartilages.  There  is  not  a  surgeon 
who  has  not  seen  cases  like  these.  It  is  to  the  same  causes  that  I  should 
refer  fractures  of  the  invaginating  shells  of  sequestra,  after  the  elimination 
or  extraction  of  the  latter,  when  the  patient  rises  too  soon,  before  eburnation 
of  the  bone-tissue  has  taken  place,  and  when  it  is  deprived  of  support  by  a 
splint  or  brace. 

Ateophy  op  the  Bones  ;  Senile  and  Fatty  Osteoporosis. — I  shall  omit 
from  this  section  certain  arrests  of  development  which  have  been  improperly 
classed  with  atrophy ;  such  as  congenital  aplasice  affecting  the  whole  skeleton 
(dwarfishness),or  a  part  alone,  as,  for  example,  microdactylism,  certain  forms  of 
club-hand,  club-foot,  etc.;  such  as  aplasice  in  young  subjects,  from  want  of  use  of 
the  limbs,  from  lesions  of  the  cartilages  of  growth,  from  lesions  of  the  joints  or 
of  the  diaphyses  which  affect  these  cartilages  secondarily ;  such  as  neurotic 
aplasice,  in  children  affected  with  spinal  paralysis ;  such  as  arrests  of  develop- 
ment following  resections  or  amputations  ;  such  as  aplasic  malformations  of 
the  cranium,  or  of  the  pelvis,  in  young  subjects  who  have  premature  or  abnor- 
mal consolidation  of- the  bones  which  compose  these  osseous  cavities.  All 
these  questions,  associated  with  the  laws  of  physiological  and  pathological 
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growth,  have  been  treated  of  by  M.  Oilier  in  connection  with  osteitis  in 
general.  As  complementary  information,  I  would  refer  to  the  very  remark- 
able thesis  of  M.  Grabriel  Mondan,^  prepared  under  the  direction  of  M.  Oilier. 

I  wish  to  speak  here  only  of  the  atrophic  phenomena  which  occur  in  com- 
pletely formed  bones,  at  a  period  when  an  individual  has  finished  growing, 
and  which  are  of  a  nature  to  diminish  the  solidity  of  the  skeleton  by  absorp- 
tion of  the  bone-substance  without  the  bone  becoming  softened. 

Two  sorts  of  atrophy  may  ie  distinguished :  One  eccentric  (called  also  in- 
ternal atrophy  by  Curling) ;  the  other  concentric.  In  eccentric  atroj)hy  neither 
the  shape,  nor  the  size,  nor  the  external  contour  of  the  bone  undergoes  altera- 
tion. The  marrow  of  the  medullary  canal  and  of  the  alveoli  of  the  spongy 
tissue,  as  well  as  that  of  the  Haversian  canals,  increases  in  quantity  at  the 
expense  of  the  compact  elements — of  the  lamellae,  of  the  trabeculse,  of  the 
bone-tissue  properly  so  called.  It  follows  that  the  cortical  layer  becomes 
more  and  more  thin ;  that  the  walls  of  the  alveoli  are  absorbed,  are 
thinned,  until  they  gradually  disappear.  The  union  of  a  number  of  alveoli 
ia  the  spongy  tissue  gives  rise  to  more  or  less  spacious  medullary  lacunse. 
This  process  continuing,  the  medullized  tissue  of  the  cortical  layer  may  dis- 
appear in  great  part  from  within  outwards,  and  there  will  remain  at  the  end 
only  a  bony  envelope  as  thin  as  a  sheet  of  paper.  This  eccentric  atrophy, 
which  occurs  in  old  persons  in  variable  degree  under  the  sole  influence  of 
age,  may  be  manifested  in  young  subjects  in  certain  pathological  conditions. 
Senile  atrophy  has  also  received  the  name  of  senile  osteomalacia ;  an  improper 
term,  since  the  bone  is  not  softened.  The  quantity  of  bone-tissue  diminishes, 
but  that  which  is  left  preserves  all  its  constituent  elements,  as  ]!^elaton  has 
proved.  The  expression  senile  osteoporosis  is  more  exact  and  more  in  accord 
with  histological  revelations,  which,  according  to  Cornil  and  Ranvier,  are  the 
following :  Senile  osteoporosis  is  "  a  rarefaction  of  the  bone-tissue  by  enlarge- 
ment of  the  medullary  spaces.  In  this  case  the  friability  of  the  bone  is  con- 
nected simply  with  its  rarefaction.  There  is  not  here,  as  in  true  osteomalacia, 
softening  of  the  bone  by  decalcification.  This  rarefaction  of  the  bone  is 
accompanied  by  important  modifications  of  the  medulla.  These  modifica- 
tions present  a  certain  analogy  with  those  seen  in  true  osteomalacia.  They 
consist  in  the  disappearance  to  a  greater  or  less  degree  of  the  fat-cells,  and  in 
the  formation  of  cells  like  those  of  the  fcetal  marrow.  Sometimes  there  is 
produced  in  the  medullary  spaces  young  connective  tissue  of  new  formation. 
The  bones  most  frequently  aftected  in  this  disease  are  the  ribs  and  the  verte- 
bral column.  The  vertebral  column  becomes  incurvated,  fractures  take  place 
in  the  ribs  on  the  slightest  effort,  and — which  is  quite  a  curious  thing — they 
consolidate  perfectly  by  the  formation  of  cartilaginous  callus  which  after- 
wards ossifies."^ 

In  patients  who  have  not  reached  old  age,  rarefaction  of  the  bohe-tissue 
(fatty  osteoporosis)  is  observed  after  chronic  atfections  of  the  joints,  and  after 
prolonged  immobilization  of  the  limbs.  In  a  Syme's  amputation  for  fungous 
osteoarthritis  of  the  calcaneo-cuboid  joint  spreading  to  other  parts,  which 
had  condemned  the  patient  to  bed  for  two  years,  I  found  the  uninflamed  part 
of  the  calcaneum  and  of  the  other  tarsal  bones  so  atrophied  that  they 
crumbled  between  my  fingers ;  the  tibia  was  in  the  same  condition — when 
cut,  its  enlarged  alveoli  poured  out  a  material  like  oil. 

Fatty  osteoporosis  is  a  rarefaction  of  the  bone-tissue  "  characterized  by  an 
abundant  production  of  adipose  cells  in  the  medullary  spaces  and  in  the 

.  •  Reoherches  exp^rimentales  et  cliniques  sur  les  atrophies  des  membres  dans  les  aflfeotions  ohi- 
rurgioales,  systfeme  musoulaire  et  systems  osseux.     Lyon,  1882.  '    " 

s  Op.  oit.,  p.  388. 
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Haversian  canals.  The  bony  trabeculse  of  the  spongy  tissue  first  become 
very  thin,  and  end  by  disappearing.  The  bone  is  then  reduced  to  a  parch- 
ment-like shell  pierced  with  numerous  vascular  openings."' 

There  is  no  occasion  to  confound  this  state  of  fatty  atrophy — which  is  pro- 
duced still  more  quickly  in  the  same  conditions  in  old  people — with  fatty 
degeneration  of  the  bones.  The  fatty  condition  of  the  bones  in  obese 
persons  is  not  preceded  or  accompanied  by  rarefaction  of  the  proper  bone- 
tissue,  or  only  to  a  slight  degree.  Lipoma  of  the  bones  is  extremely  rare, 
and  its  existence  is  even  questioned  by  Virchow,  who  regards  it  as  an 
exostosis  containing  large  masses  of  fatty  marrow.  However  this  may  be, 
there  is  present  in  such  cases  a  circumscribed  fatty  tumor,  and  there  are  no 
bony  partitions  in  its  substance. 

In  coneefiitric  atrophy,  the  bone  diminishes  in  size  from  without  inwards, 
the  transverse  diameter,  the  thickness,  diminishes.  The  long  bones  are  not 
shortened,  or  only  to  a  slight  degree.  The  essential  process  of  this  sort  of 
atrophy  is  little  understood.  It  is  probable  that  it  consists  in  progressive 
and  insensible  meduUization  of  the  superficial  laj'ers  of  bone,  and  in  the  ab- 
solute cessation  of  all  periosteal  proliferation.  Concentric  atrophy  does  not 
exist  alone,  it  is  accompanied  by  eccentric  atrophy,  for  the  bones,  the  size 
of  which  is  lessened,  always  have  an  enlarged  medullary  canal ;  and  this 
double  effect  of  the  same  process  ends  in  rendering  the  bones  more  light.  In 
adult  animals,  M.  Mondari  found  the  bone,  after  an  amputation,  affected  with 
slight  atrophic  modifications.  The  total  size  of  the  bone  "  undergoes  a  reduc- 
tion inappreciable  by  measurement,  but  one  which  nevertheless  is  obvious  to 
the  eye;"  it  becomes  in  fact  "the  normal  reduction  of  the  bone."  (Oilier.) 
"It  is  reduced  in  all  its  dimensions,  in  its  apophyses,  in  its  ridges.  At 
the  same  time  its  medullary  canal  is  enlarged,  and  undergoes  what  Curling 
calls  eccentric  atrophy ;  but  these,  phenomena  are  a  long  time  in  being  mani- 
fested, and  before  they  are  clearly  appreciable  to  the  sight,  weighing  alone 
can  enable  one  to  decide  the  question."^ 

Atrophy  of  the  bones  is  due  to  two  principal  etiological  causes :  inactivity 
and  senility.  As  examples  of  the  first  category  of  cases,  I  will  mention  the 
atrophies  of  bone  which  are  seen  in  old  palsies,  and  in  chronic  inflammations 
and  prolonged  suppurations  of  the  bones  and  joints,  which,  because  of  pain 
and  the  requirements  of  treatment,  condemn  the  limbs  for  a  long  time  to 
rest.  I  will  cite  also  the  diminution  of  capacity  of  the  natural  osseous  cavi- 
ties, the  contents  of  which  disappear  or  diminish ;  for  example,  the  diminu- 
tion of  capacity  of  the  orbit  after  wasting  or  enucleation  of  the  eyeball ; 
the  diminution  of  capacity  of  the  cotyloid  cavity  after  an  unreduced  luxation 
of  the  hip,  a  diminution  which  may  be  rapidly  carried  so  far  that  the  head 
of  the  femur,  which  undergoes  little  concentric  atrophy,  can  no  longer  be 
replaced.  This  is  not  a  matter  of  retractijity  of  the  bone-tissue,  as  has  been 
asserted.' 

It  is  a  general  rule  that  portions  of  bone  out  of  use  undergo  atrophy.  Thus, 
as  Curling^  has  said,  the  bones,  like  the  soft  parts,  fade  away  and  waste  when 
their  activity  is  lessened  or  their  function  is  suppressed. '  This  author  thinks 
that  atrophy  ought  in  some  of  these  cases  to  be  attributed  to  a  diminution 
of  the  nervous  influx,'  but  usually  to  a  lowering  of  the  circulation.  As  an 
example,  he  cites  eccentric  atrophy — accompanied  by  absence  or  retardation 
of  consolidation — of  the  fragments  which,  in  fractures  of  the  femur,  do  not 
keep  the  nutrient  artery  of  this  bone.     He  is  mistaken  in  including  osteo- 

>  Ibid.,  p.  389.  2  Mondan,  op.  cit.,  p.  139. 

'  See  Riohet,  Anatomie  Chirurgioale.  *  Curling,  loo.  cit. 

5  J.  Wolff,  anticipated  as  we  see  by  Curling,  lias  just  published  a  work  in  whioli  he  makes 
atrophy  of  bone  to  depend  upon  an  osseous  tropho-neurosis. 


970      SCROFULO-TUBERCULOUS   AND   OTHER   STRUCTURAL   DISEASES    OP   BONES. 

malacia  among  the  atrophies  ;  these  are  pure  and  simple  rarefactions  of  the 
bone,  whilst  in  osteomalacia  the  decalcification  appears  to  be  primary,  and  to 
constitute  the  predominant  phenomenon. 

According  to  Curling,  senile  atrophy  is  also  due  to  a  defect  of  nutrition. 
It  begins  in  the  neck  of  the  femur  because  this  part  of  the  skeleton  is  but 
slightly  vascular.  Senile  atrophy  resembles  that  of  mollifies  ossium,  he  says, 
although  to  a  less  degree  ;  and  as  there  is  usually  a  superabundance  of  phos- 
phates in  the  bone-tissue,  fractures  are  more  frequently  seen  than  softening. 
These  propositions  rest  upon  gross  appearances.  The  two  processes  are  abso- 
lutely different,  as  we  have  seen.  All  the  osseous  system  of  old  persons  is 
more  or  less  affected  with  atrophy  ;  but,  when  this  physiological  condition 
is  quite  accentuated,  it  becomes  a  morbid  condition.  Then  it  is  that  frac- 
tures occur  with  the  greatest  facility.  Old  persons  have  been  seen  to  break 
their  jaws  while  eating.  The  inferior  maxilla,  which  is  always  reduced  in 
size  (concentric  and  eccentric  atrophy),  may  be  no  more  than  a  rim  of  bonie. 
The  scapulae,  the  iliac  bones,  and  the  bones  of  the  cranium,  may  be  thinned  to 
such  a  degree  that  parts  of  them  may  be  placed  directly  under  the  microscope. 
(Yolkmann.)  They  are  sometimes  even  pierced  with  quite  large  openings.' 
Similar  atrophies  may  be  met  with  in  patients  who  are  cachectic  although 
young.  It  is  perhaps  in  this  category  that  should  be  placed  the  perforated 
cranium  (of  a  girl  from  13  to  16  years  old)  which  M.  Charpy  showed  me. 
Aplasia  and  atrophy  contribute  to  the  same  result  in  young  cachectic  persons. 

Senile  atrophy,  whether  premature  or  coming  on  at  the  time  fixed  by. 
nature,  predisposes,  it  will  be  understood,  to  fractures,  among  which  that  of 
the  neck  of  the  femur  is  the  most  common. 

Fatty  osteoporosis,  brought  about  by  inaction,  also  creates  a  predisposition 
to  fracture,  though  less  marked. 

The  prognosis  of  fractures  in  atrophic  sta,tes  of  the  bones  is  sufficiently  un- 
favorable, because  of  the  general  condition  of  the  patients ;  and  it  is  made 
more  gloomy  by  the  danger  of  sudden  death  from  fatty  embolism.  It  is  a 
matter  of  observation,  also,  that  bones  in  fatty  atrophy  supply  one  of  the  most 
favorable  soils  for  the  evolution  of  septo-pysemic  processes  (acute  septic  osteo- 
myelitis), when,  in  a  compound  fracture,  in  an  amputation,  or  in  a  resection, 
etc.,  the  precepts  of  the  antiseptic  method  have  not  been  followed.  These 
accidents,  very  happily,  pertain  somewhat  to  ancient  history.  The  anatomico- 
physiological  conditions  of  the  vascular  circulation  and  the  absorbing  power 
of  the  osseous  medulla,  and  the  increase  of  the  latter,  explain  the  rapidity  of 
septic  poisoning. 

Treatment  is  disarmed  in  the  presence  of  senile  osteoporosis,  as  in  the 
presence  of  an  inflexible  law  of  nature.  It  should  be  limited  to  improving 
the  patient's  food  and  hygienic  surroundings,  if  this  be  necessary,  especially 
when  the  atrophy  is  very  pronounced,  when  fractures  occur,  they  should 
be  treated  as  those  of  normal  bones,  always  remembering,  in  order  to  palliate 
them,  the  inconveniences  of  confinement  to  bed  in  old  persons  (pneumonia, 
fatty  embolism,  digestive  disturbances,  eschars). 

In  fatty  osteoporosis  caused  by  inaction,  in  non-senile  patients,  it  may  be 
hoped  that  good  food  and  better  hygienic  conditions  may  renew  the  vitality 
of  the  tissues.  After  and  during  the  employment  of  these  general  meas- 
ures, recourse  should  be  had,  as  soon  as  possible,  to  means  of  curing  the 
disease  which  condemns  the  patient  and  the  limb  to  inactivity ;  that  is  to 
say,  curing  the  anchylosis,  the  osteitis,  the  arthritis,  etc.  In  operative  pro- 
cedures it  is  important  to  remember  the  fragility  of  the  bones,  in  order  to 
avoid  breaking  them.  , 

'  See  Ferd,  Atrophia  senile  des  parifitaux.     (Progrfes  M6d.,  1882.) 
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Wasting  of  the  Bones. — I  Ciinnot  omit  speaking  of  a  sort  of  atrophy  which 
has  received  the  name  of  "  wasting  of  the  bones."  It  is  caused  by  abnor- 
mal, persistent  compression.  A  benign  or  malignant  tumor,  pressing  against 
the  bone,  is  the  commonest  agent  in  producing  it.  Its  pressure,  irritating  the 
tissue  of  the  bone,  causes  its  insensible  absorption  by  a  process  of  medulliza- 
tion,  analogous  to  that  which  is  produced  experimentally  in  animals  by  sur- 
rounding their  bones  with  elastic  bands  or  with  a  simple  unoxidizable  plati- 
num wire.  Further,  there  have  been  noted  under  these  tumors  rugosities  on' 
the  surface  of  the  bones,  which  have  undergone  losses  of  substance,  wastings 
by  compression.  Sclerosis  has  also  been  observed,  which  may  be  accompanied 
by  medullary  ossifications  capable  of  obliterating  the  central  canal  of  the  long 
bones.  The  whole  thickness  of  the  diaphyseal  wall  of  these  bones  may  be 
thus  progressively  wasted.  The  continuity  of  the  bone  may  even  be  totally 
interrupted.  For  example,  neoplasms  of  the  dura  mater  have  been  seen  to 
perforate  the  cranium,  naso-pharyngeal  polypi  to  penetrate  into  the  cranial 
cavity  by  perforating  its  base  by  wasting,  and  aneurisms  to  perforate  the 
sternum  and  the  vertebrae.  The  pulsatile  expansions  of  aneurisms  and  very 
vascular  tumors  determine  more  quickly  these  local  atrophies  by  compression. 
Cancer, according  to  Volkmann,can  sometimes  only  exercise  a  local  atrophying 
effect  by  invading  the  connective  tissues  of  the  Haversian  canals  and  of  the 
medullary  spaces.  In  order  to  have  a  true  cancerous  degeneration,  it  is 
necessary  for  the  cancer  to  reach  the  bone-corpuscles  or  to  proceed  from 
them.  The  fact  is  that  in  cancerous  persons  the  bones  are  sometimes  very 
fragile,  and  that,  in  many  cases,  cancerous  material  has  been  found  at  the 
seat  of  fracture.  In  unreduced  luxations  and  sub-luxations,  the  abnormal 
pressure  of  the  bones,  one  upon  the  other,  gives  rise  to  the  phenomena 
of  wasting  which  sometimes  lead  to  the  formation  of  a  movable  or  anchy- 
losed  false  joint.  In  the  joints,  an  abnormal  position,  with  or  without  con- 
tracture, may  finally  bring  about  atrophy  of  the  cartilages  and  of  the  por- 
tions of  bone  which  are  in  contact,  and  afterward  union  of  the  latter.' 

I  may  remark,  in  a  general  way,  that,  in  very  extensive  atrophy  of  the 
bones,  of  whatever  sort  it  may  be,  the  excess  of  phosphates  in  the  economy — 
especially  if  the  kidneys  are  acting  inefficiently,  as  is  often  the  case  in 
diseases  of  the  bones — may  favor  and  explain  the  formation  of  abnormal 
calcifications  in  the  tissues  and  in  the  organs,  not  to  speak  of  renal  and  ves- 
ical calculi.    (Scarpa,  Eibes,  Virchow,  Yolkmann.)^ 

Ipiopathic  Feagilitt  of  the  Bones. — The  progress  of  pathological  his- 
tology may  perhaps  some  day  erase  this  term  from  the  nosology  of  the  bones. 
Meanwhife,  this  name  is  given  to  a  condition  of  the  bones,  still  unknown  as 
far  as  histology  is  concerned,  which  is  characterized  clinically  by  an  exti-a- 
ordinary  proneness  to  fracture.  In  the  midst  of  perfect  health,  with  bones 
absolutely  normal  in  appearance,  some  persons  break  their  limbs  without 
apparent  reason :  in  turning  in  bed,  in  making  a  sudden  movement  or  a  false 
step,  or  as  the  result  of  a  trifiing  fall.  It  has  been  claimed  that  this  predis- 
position appears  to  be  congenital.  It  is  probable  that  the  bones  in  such  cases 
have  been  affected  by  intra-uterine  rachitis,  or  by  rachitis  coming  on  soon  after 
birth.  Is  this  predisposition  hereditary  ?  Volkmann  says  that  it  is,  and 
adds  that  it  increases  in  intensity  from  generation  to  generation.  It  has 
been  said  that  the  female  sex  is  most  apt  to  exhibit  this  fragility,  especially 

1  See  B.  Teissier  (de  Lyon),  These. 

"  Dr.  Samuel  Gee  has  published  in  St.  Bartholomew's  Hospital  Reports,  vol.  xvil.,  an  article, 
entitled :  On  osteal  or  periosteal  cachexia.  The  cachexia,  he  says,  in  place  of  provoking 
atrophy,  causes  tumefaction  of  the  hones.  The  facts  are  not  clear  ;  for  there  is  a  question  of 
rachitis,  of  osteomalacia,  and  of  syphilis. 
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in  old  age.  Certainly  the  skeletons  of  women  have  normally  less  power  of 
resistance  than  those  of  nien.  One  ought  to  be  very  careful  not  to  confound 
in  old  age,  especially  in  women,  the  fragility  of  the  bones  which  results 
from  senility — which  is  sometimes  very  precocious  in  women  who  have  had 
many  children,  and  an  unhappy  life,  full  of  all  sorts  of  privations — not  to 
confound  this,  I  say,  with  essential  fragility.  In  very  young  patients  one 
should  rather  think  of  rachitis,  and  not  speak  of  idiopathic  fragility  unless 
rachitis  is  absolutely  absent. 

With  these  reservations,  I  will  mention  without  comment  that  cases  are 
recorded  of  unfortunate  possessors  of  essentially  fragile  skeletons,  who,  after 
having  sustained  an  incalculable  number  of  fractures,  became  smaller  and 
smaller,  in  consequence  of  the  over-riding  of  fragments.  At  the  Middle- 
sex Hospital,'  there  was  a  girl  fourteen  years  old,  otherwise  perfectly  well, 
who  had  had  thirty-one  fractures  since  the  age  of  three  years ;  among  other 
bones,  she  had  broken  one  tibia  nine  times.  What  distinguishes  these  frac- 
tures from  other  conditions  of  fragility  of  the  bones,  is  the  ease  and  rapidity 
with  which  they  are  repaired. 

What  is  the  real  cause  of  essential  fragility  of  the  bones  ?  It  is  evidently 
a  disturbance  of  nutrition  or  of  composition ;  but  which  ?  Only  vain  hypo- 
theses can  be  suggested,  as  long  as  no  autopsy  has  been  made,  and  no  examina- 
tion of  the  bones,  either  microscopical  or  chemical.  The  ancients  often  noted 
fragility  of  the  bones  as  a  consequence  of  scurvy.  From  the  oldest  times 
syphilis  has  been  accused  of  rendering  the  bones  friable,  especially  when 
the  treatment  involved  salivation.  The  fragility  of  the  bones  in  scurvy  and 
syphilis  is  not  an  idiopathic  fragility,  since  it  is  consecutive  to  the  rarefying 
osteitis  caused  by  those  diseases.  In  syphilis  the  bone  may  also  be  fragile 
because  it  is  the  seat  of  a  gumma.  There  have  even  been  examples  of  this  in 
children,  as  in  Behrend's  case,  in  which  there  were  spontaneous  fractures  of 
the  humerus  and  femur  in  a  child  eleven  months  old,  with  congenital  syphi- 
lis.^ I  have  already  said  what  I  think  of  fragility  of  the  bones  in  cancer.  In 
the  case  of  all  neoplasms  complicated  with  fracture,  whether  spontaneous  or 
caused  by  trifling  traumatism,  there  can  be  no  question  of  essential  fragility  ; 
the  bone  breaks  easily,  either  because  it  is  invaded  and  destroyed  by  the 
tumor,  or  because  the  pressure  of  the  latter  has  diminished  its  volume,  its 
thickness,  and  its  power  of  resistance  by  wasting.^ 

Idiopathic  fragility  naturally  remains  unrecognized  as  long  as  the  fractures 
are  not  multiplied.  It  is  distinguished  from  osteomalacia  by  the  absence  of 
acute  pains  and  of  softness  of  the  bones.  The  patients  who  are  affected  with 
it  are  otherwise  perfectly  healthy. 

Treatment  can  be  addressed  only  to  the  fractures.  It  is  necessary  to  guard 
against  vicious  union,  which  alone  is  the  cause  of  deformity  in  this  singular 
disease,  or  tendency,  of  the  bones.  Some  day,  perhaps,  the  progress  of 
histo-chemistry  will  enable  us  to  attribute  it  to  a  cause  over  which  thera- 
peutics may  have  some  control.  At  present  we  are  limited  to  the  common 
prescriptions  of  food  and  hygiene. 

Syphilis  of  the  Bones. — Syphilis  of  the  bones  might  properly  be  described 
in  connection  with  the  preceding  affections,  but  has  already  been  sufficiently 
considered  in  a  previous  volume.'* 

'  London  Med.  Gazette,  vol.  xii.,  1863.  2  Berlin,  klin.  Wooh.,  No.  30,  1882. 

>  See  page  971,  supra.  *  See  Vol.  II.  pp.  481,  539,  563,  supra. 
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Among  surgical  affections,  tumors  of  the  bones  are  quite  common  lesions, 
and  the  same  neoplasms  are  met  with  in  bone-tissue  as  in  the  soft  j)arts.  It 
is  hard  to  classify  these  tumors  satisfactorily.  Pathological  anatomy,  taking 
into  consideration  the  elements  which  compose  them,  their  form,  and  their 
disposition,  furnishes  many  distinctive  signs  which  are  of  gi-eat  importance ; 
but  there  are  certain  problems  of  which  it  cannot  yet  be  expected  to  furnish 
the  sole  solution. 

The  grand  and  eminently  practical  division  of  tumors  into  benign  and 
mailignant,  should  then  be  maintained  for  the  neoplasms  of  bone.  Indeed, 
whatever  may  be  the  progress  realized  in  the  domain  of  pathological  his- 
tology, it  is  important  not  to  lose  sight  of  the  fact  that  it  cannot  at  the 
present  time  furnish  by  itself  a  positive  indication  of  the  course,  evolution, 
and  prognosis  of  a  tumor.  Clinical  surgery  can  see  in  it  only  a  new  means 
of  investigation,  and,  under  the  present  order  of  things,  is  most  often  obliged 
to  draw  its  materials  for  judgment  from  signs  long  familiar. 

Yet  if  we  seek  to  class  tumors  of  the  bones  in  the  ranks  of  benignity  or  of 
malignity,  we  shall  not  be  long  in  discovering  that,  as  is  also  the  case  in  every 
general  classification  of  tumors,  a  variety  which  is  usually  benign  may,  under 
some  more  or  less  well-defined  circumstances,  become  malignant.  The  name  of 
the  tumor  alone — myxoma,  chondroma,  sarcoma,  for  example — cannot  furnish 
sufficiently  exact  indications  in  regard  to  its  evolution.  Thus  a  chondroma 
of  the  phalanges,  or  of  the  metacarpal  bones,  may  for  long  years,  or  even 
during  the  whole  life,  cause  only  functional  disturbances,  while  a  chondroma 
of  the  lower  end  of  the  femur,  or  of  the  upper  end  of  the  humerus,  may 
rapidly  increase  in  size  and  behave  like  a  malignant  tumor,  infecting  the 
whole  system,  and  often  becoming  generalized.  I  could  multiply  illustrations 
of  this  sort  in  regard  to  sarcoma,  as  it  occupies  the  gums,  the  edges  of  the 
alveoli,  or  the  ends  of  the  long  bones ;  but  I  shall  have  occasion  to  return  to 
facts  of  this  nature.  What  it  is  important  to  know  is,  that  tumors  of  the 
bones  behave  diiferently,  and  have  a  diflferent  prognosis,  according  to  the  ao-e 
of  the  patient  and  his  hereditary  condition,  and  according  to  the  seat  of  the 
lesion  and  the  particular  bone  affected. 

Considering  only  pathological  anatomy,  tumors  of  the  bones  include : 
exostoses,  fibromata,   myxomata,  lipomata,  chondromata,  osteoid  tumors, 
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myeloplaxic  and  medullary  tumors,  spindle-oelled  sarcomata,  epitheliomata, 
encephaloid  and  other  careinomata,  lymphadenomata,  simple  cysts,  hydatid 
cysts,  and  vascular  or  pulsatile  tumors.  I  shall  describe  these  different 
varieties  separately;  their  study  will  thus  be  more  simple  and  more  classical. 
I  cannot,  indeed,  for  reasons  already  given,  adopt  a  classification  according 
to  the  degree,  of  benignity.  Yet  I  would  remark  here  that,  from  a  clinical 
point  of  view,  exostoses,  lipomata— which  are  so  rare  that  their  existence  is 
questioned — cysts,  and  pulsatile  tumors — sometimes  called  aneurisms  of  the 
bones,  and  also  very  rare — belong  to  the  category  of  benign  tumors.  Other 
tumors  which  are  often  benign,  are  sometimes  malignant:  fibromata,  myxo- 
mata,  chondromata;  and  the  same  is  true  of  certain  neoplasms  called  myelo- 
plaxic and  medullary  tumors,  grouped  under  the  name  of  myeloid  growths. 
Finally,  the  really  malignant  tumors  are:  sarcomata,  epitheliomata,  careino- 
mata, and  osteoid  tumors. 

Exostoses. 

By  the  name  exostosis,  is  meant  an  abnormal  and  circumscribed  production 
of  bone-tissue,  on  the  surface  or  in  the  interior  of  a  bone.  (Duplay.)  In  the 
latter  situation,  the  masses  protruding  into  the  interior  of  the  bone  have 
often  been  designated  by  the  name  of  enostoses  ;  but  usually  the  name  exos- 
tosis is  employed  in  the  general  sense  which  I  have  attributed  to  it  in  the 
definition. 

Before  entering  upon  the  study  of  exostoses,  it  will  be  well  to  differentiate 
them  first  from  other  abnormal  productions  of  bone. 

In  the  first  place,  when  a  long  bone  is  more  or  less  uniformly  increased  in 
size  in  its  whole  length,  or  in  a  considerable  part  of  its  extent,  by  the  formation 
of  new  layers  of  bone,  the  name  hyperostosis  is  given  to  the  lesion.  On  the 
other  hand,  in  the  neighborhood  of  old  bone-lesions,  or  even  sometimes  of 
lesions  of  the  soft  parts,  as  in  old  ulcers  of  the  leg,  masses  of  bone,  to,  which 
the  name  osteophytes  have  been  given,  are  seen  to  form.  In  a  word,  in  order  to 
have  exostosis,  it  is  necessary :  1.  To  really  have  a  tumor.'  2.  This  must 
be  made  up  of  true  bone-tissue  (this  is  why  odontoma  is  entirely  distinct 
from  exostosis).  3.  The  tumor  must  have  its  starting-point  in  one  of  the 
constituent  elements  of  bone;  which  enables  us  to  eliminate  certain  neoplasms 
called  parosteitic  osteomuta  by  Virchow.  This  author  has  designated  hy  the 
name  apophyseal  exostoses,  exostoses  beginning  as  ossifications  in  the  portions 
of  tendons  attached  to  the  bone ;  the  production  of  bone  is  afterwards  pro- 
longed into  the  tendons  in  the  shape  of  long  needles.  In  some  cases,  from 
twenty-five  to  fifty  such  prolongations  have  been  found  upon  the  skeleton. 

History. — The  older  authors,  and  more  lately  J.  L.  Petit,  Boyer,  and  Sir 
Astley  Cooper,  confounded  under  this  title  different  tumors,  grouping  under 
the  same  designation  both  sarcomata  and  careinomata.  More  recently  the 
different  varieties  of  exostosis  have  been  confounded.  The  first  precise 
account  of  the  exostoses  of  development,  appeared  in  the  thesis  of  Dr. 
Soulier,  in  1864,"  and  in  regard  to  this  variety,  the  thesis  of  Dr.  Labarthe^  and 
the  clinical  lectures  of  Professor  Gosselin^  may  be  consulted  with  advantage. 

Pathological  Anatomy. — Exostoses  were  formerly  divided  into  ebumated  ex- 
ostoses and  spongy  exostoses.  Cornil  and  Panvier  divide  them,  like  the  osteo- 
mata  into :  (1)  ebumated  exostoses,  (2)  compact  exostoses,  (3)  spongy  exostoses. 

■  Heydenreich,  Dlot.  Enoyol,  etc. 

2  Du  paralliSlisme  parfait  entre  le  d^veloppement  du  squelette  et  oelui  de  oertaines  exostoses 
(Thfese.)    Paris,  1864. 

3  Thtee  de  Paris,  1871. 

*  Clinique  Chirurgicale  de  I'Hfipital  de  la  Charity,  3e  Edition.     Paris,  1878. 
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(1)  Ebumated  Exostoses. — The  lamellae  of  bone  are  parallel  to  the  surface 
of  the  tumor.  In  the  midst  of  the  lamellae  are  seen  bone-corpuscles,  the 
canaliculi  of  which  are  almost  all  directed  toward  the  periphery.  JSTo  vessels 
can  be  distinguished  in  them.     (Virehow,  Cornil  and  Ranvier.) 

(2)  Compact  Exostoses. — The  bone-tissue  recalls  that  of  the  diaphyses  of  the 
long  bones.  The  bone-substance  is  arranged  in  concentric  lamellae  surround- 
ing the  vascular  canals.  The  canals  of  Havers  have  a  less  regular  direction 
than  in  the  shafts  of  the  long  bones.  The  bone-tissue  may  be  whiter,  the 
osteoplasts  more  regular. 

(3)  Spongy  Exostoses.- — Their  structure  is  that  of  the  spongy  or  areolar 
tissue  of  the  bones.  The  contained  marrow  is  embryonic,  gelatinous,  fibrous, 
or  fatty.  Exostoses  which  are  at  first  spongy  may  be  modified,  and  may 
become  compact,  or  conversely. 

If  the  seat  of  the  exostoses  be  considered,  and  not  their  structure,  they  may 
be  again  divided,  according  to  Cornil  and  Ranvier,  into  (1)  epiphyseal  exostoses, 
projecting  on  the  surface  of  the  bone  like  supplemental  epiphyses ;  (2)  paren- 
chymatous exostoses,  developed  in  the  thickness  of  the  bone ;  and  (3)  enostoses, 
situated  in  the  interior  of  the  bone. 

(1)  Epiphyseal  Exostoses  (Cornil  and  Ranvier).— This  form  of  exostosis  is 
met  with  on  all  the  bones.  It  has  been  seen  on  the  bones  of  the  cranium, 
and  in  this  case  it  is  generally  associated  with  syphilis.  It  has  also  been  met 
with  on  the  short  bones.  I  saw  in  a  young  man  of  seventeen,  in  the  Croix- 
Rousse  Hospital,  two  symmetrical  exostoses,  situated  on  the  internal  surface 
of  the  calcaneum.  These  exostoses  are  also  seen  on  the  phalanges;  witness 
the  sub-ungual  exostoses  of  the  great  toe,  and  of  the  phalanges  of  the  fingers. 
The  new  tissue  and  the  old  are  easy  to  recognize  in  a  section.  The  new  tissue 
is  applied  over  the  lamellar  systems  of  the  old  bone,  without  their  destruc- 
tion. These  exostoses  are  generally  developed  under  the  periosteum  in  con- 
sequence of  a  proliferation  of  the  sub-periosteal  medulla ;  the  direction  of 
the  lamellse,  being  determined,  by  that  of  the  osteo-periosteal  vessels,  is  per- 
pendicular to  the  surface  of  the  bone. 

(2)  Parenchymatous  Exostoses. — This  form  of  exostosis  has  its  birth  in  the 
thickness  of  the  bones.  In  consequence  of  a  rarefying  osteitis,  there  occurs  a 
loss  of  substance,  filled  up  by  inflammatory  medullary  tissue,  which  becomes 
the  starting-point  of  an  exuberant  production  of  bone.    (Cornil  and  Ranvier.) 

(3)  Enostoses. — These  tumors,  which  are  usually  formed  of  compact  tissue, 
more  or  less  fill  the  central  canal  of  the  bone.  Sometimes  they  form  simple 
nodules  ;  sometimes  they  are  difli"use.  They  are  not  perceptible  on  the  out- 
side, except  as  they  have  thrust  out  the  bone  which  surrounds  them,  and  which 
incloses  them  with  a  bony  capsule  which  may  afterwards  be  perforated. 
Certain  authors  have  designated  as  enostoses  tumors  which  protrude  into  a 
cavity  like  that  of  the  cranium.  I  believe  that  the  name  ought  to  be 
reserved  for  growths  which  are  inclosed  within  bone,  and  not  applied  to 
such  as  protrude  from  it.  In  some  cases  enostoses  may  be,  at  the  same  time, 
parenchymatous  exostoses. 

If  we  regard  the  shape  of  exostoses,  they  are  seen  to  present  numerous 
varieties.  Some  have  the  shape  of  an  appendix,  a  spine ;  others  are  peduncu- 
lated, or  sessile  ;  and,  finally,  there  are  some  which  by  their  extent  resemble 
hyperostoses.  The  size  of  an  exostosis  may  in  some  cases  equal  that  of 
an  adult's  fist.  These  tumors  are  sometimes  propagated  from  one  bone  to 
another.  They  have  been  seen  to  fill  up  the  space  occupied  by  a  suture,  or 
by  an  interosseous  ligament.  They  often  respect  the  vascular  canals.  In 
chemical  composition,  the  exostoses  contain  more  phosphates  and  less  carbon- 
ates than  normal  bone.  They  have  been  observed  on  all  the  bones  of  the 
skeleton,  but  more  frequently  on  the  superficial  bones  ;  perhaps  those  of  the 
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deeper  bones  are  harder  to  recognize.  They  are  found  preferably,  however, 
on  the  long  bones  of  the  limbs,  and  on  the  bones  of  the  skull  and  face. 

In  a  patient  in  the  wards  of  the  H6tel-Dieu  of  Lyons,  I  saw  some  years 
ago  multiple  exostoses.  All  the  extremities  of  the  long  bones  were  the  seat 
of  hard  tumors,  of  exostoses,  some  of  which  were  the  size  of  a  fist.  The 
patient,  who  was  forty  years  old,  was  not  incommoded  by  the  tumors.  These 
variously  shaped  osseous  masses  occupied  the  ends  of  the  long  bones — to  be 
more  exact,  the  juxta-epiphyseal  portions — a  point  upon  which  Broca  and 
Soulier  have  dwelt.  They  were  also,  by  their  greater  development  at  certain 
juxta-epiphyseal  portions,  a  new  clinical  demonstration  of  the  laws  formulated 
by  Professor  Oilier^  in  regard  to  the  growth  of  the  long  bones. 

Etiology  of  Exostoses. — Sometimes,  in  consequence  of  a  contusion,  of  a 
blow,  there  is  developed  on  the  surface  of  a  bone  a  slow  inflammatory  pro- 
cess ending  in  the  formation  of  an  exostosis.  Under  other  circumstances,  in 
consequence  of  an  inflammation  of  neighboring  parts,  as  in  certain  cases  of 
rebellious  ulcer,  masses  of  bone  are  formed,  varying  from  an  osteophyte  to 
an  exostosis.  Syphilis  often  causes  the  production  of  exostoses ;  and  gene- 
rally on  the  bones  of  the  skull. 

These  three  classes  comprise  all  the  forms  of  exostosis  which  can  be  called 
symptomatic. 

By  the  side  of  these  symptomatic  exostoses,  Soulier  classes  the  idiopathic 
exostoses,  which  he  divides  into  two  categories  :  Osteogenic  exostoses,  or  ex- 
ostoses of  development,  and  autogenic.  The  latter  are  those  in  which  none  of 
the  causes  which  I  have  mentioned  are  recognized.  They  have  become  more 
and  more  rare  in  proportion  as  a  more  rigorous  investigation  of  the  history 
and  antecedents  of  the  patients  has  been  made.  Heydenreich  does  not 
hesitate  to  exclude  them.  I  believe  that  we  may  properly  follow  him,  and 
retain  in  our  classification : — 

Idiopathic  exostoses,  Osteogenic,  or  of  development. 

^  -r,  ,1  f  Traumatism. 

I  D  rom  a  local  cause,       i-  -vr  ■  ui,    ■       -a 

CI        ,        ,.  ^  )  I  JNeignboring  inflammation. 

Symptomatic  exostoses   <  \         o  o 

(   From  a  general  cause,        Syphilis. 

Osteogenic  Exostoses,  or  Exostoses  of  Development. — It  is,  as  I  have 
said,  only  since  the  thesis  of  M.  Soulier  that  a  clear  idea  has  been  formed  of 
exostoses  coming  on  during  growth,  and  keeping  pace  with  the  development  of 
the  skeleton.  These  exostoses  have  sometimes  been  called  epiphyseal  exostoses.^ 
I  shall  reject  this  denomination,  as  it  suggests  the  inference  that  these  bone- 
tumors  are  developed  habitually  on  the  epiphyses — which  is  not  the  case — 
and  as  on  the  other  hand  it  might  cause  them  to  be  confounded  with  the 
exostoses  which  I  have  called  epiphyseal,  following  Cornil  and  Eanvier. 
Under  the  name  cartilaginous  periosteal  exostoses.  Sir  Astley  Cooper  did  not 
have  in  view  exostoses  of  development  alone ;  indeed,  he  gives  this  name  to 
a  bone-tumor  occurring  in  a  patient  fifty  years  old. 

Osteogenic  exostoses  arise  in  the  portion  of  the  diaphysis  in  which  the 
bone  increases  in  length,  in  the  part  of  the  bone  called  juxta-epiphyseal. 
They  have,  indeed,  as  Broca  and  Oilier  have  shown,  this  seat  in  common  with 
inflammatory  and  neoplastic  lesions  in  young  subjects.  The  name  epiphyseal 
exostosis  should  then  be  supplanted  by  the  name  juxta-epiphyseal  exostosis. 
Under  the  influence  of  any  form  of  irritation,  an  excessive  activity  of  the 

1  Traits  de  la  Regeneration  des  Os.  Multiple  exostoses  are  not  rare  ;  and  under  certain  cir- 
cumstances, as  in  the  case  of  the  patient  referred  to,  it  would  seem  aa  if  the  subjects  were  under 
the  influence  of  a  true  osteogenic  diathesis. 

s  Compendium  de  Chirurgie. 
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connecting  cartilage  may,  at  some  point  of  its  circumference,  give  birth  to 
an  exostosis. 

Seat,  Size,  Shape,  etc. — These  exostoses  occupy  the  ends  of  the  long  bones, 
and  especially  the  lower  extremity  of  the  femur  (principally  on  the  internal 
surface,  above  the  condyle),  the  upper  end  of  the  humerus,  the  tibia,  etc. 
They  are  met  with  on  the  pelvis,  the  scapula,  the  junction  of  the  sphenoid  and 
the  basilar  portion  of  the  occipital  bone.  IJsually  these  exostoses  are  small 
— the  size  of  a  cherry.  Still,  a  number  of  larger  ones  have  been  reported, 
one  of  which  attained  the  size  of  the  head  of  an  adult.  According  to  Dr. 
Soulier,  they  are  sometimes  wart-like,  sometimes  tuberculated,  sometimes  in 
the  form  of  an  apophysis,  or  actually  coracoid.  They  are  often  multiple,  and 
may  or  may  not  be  symmetrical.  Symmetry  is  of  real  importance  in  the 
diagnosis  of  this  variety.  The  course  of  exostoses  of  development  is  slow ; 
they  follow  the  development  of  the  skeleton,  and  especially  that  of  the  bony 
extremity  upon  which  they  are  situated. 

Structure. — At  an  early  period  osteogenic  exostoses  are  composed  of,  (1) 
a  layer  of  periosteum ;  (2)  a  layer  of  cartilage ;  (3)  bone-tissue  apparently 
analogous  to  that  of  the  bone  itself  At  a  later  period  the  cartilage  has 
generally  disappeared,  the  bone-tissue  has  become  spongy  in  the  centre,  and 
sometimes  it  is  hollowed  out  by  a  medullary  cavity  communicating  with  the 
medullary  canal  of  the  bone. 

WTien  the  exostosis  of  development  is  situated  on  the  diaphysis  of  the 
bone,  it  is  the  rule  to  see  it  recede  from  the  articular  extremity  as  the  bone 
increases  in  length.  This  fact  is  sometimes  noticed  by  the  patient  him- 
self ;  it  is  more  manifest  as  the  exostosis  has  made  its  appearance  at  a  period- 
more  remote  from  that  of  the  cessation  of  growth.  The  same  occurrence  is 
not  noticed  when  the  exostosis  is  upon  the  epiphysis.  Friction  sometimes 
occasions  the  production,  on  the  surface  of  these  exostoses,  of  adventitious 
serous  bursse,  which  sometimes  communicate  with  the  synovial  membranes  of 
the  neighboring  joints. 

Etiology. — The  etiology  of  these  exostoses  is  little  understood.  It  seems  that 
inheritance  plays  a  certain  part  in  some  cases.  Traumatism  has  been  sup- 
posed to  be  concerned  in  their  production,  and  pressure,  fatigue,  rheumatic 
periostitis  (Virchow),  and  rachitis ;  but  none  of  these  causes  is  absolutely 
demonstrated.    They  are  usually  developed  from  the  11th  to  the  30th  year. 

Sym-ptoms. — The  beginning  of  these  exostoses  is  usually  insidious,  and  they 
are  generally  discovered  by  accident.  Sometimes,  however,  slight  pain  or 
interference  with  certain  movements,  has  been  noticed.  On  exploration 
there  is  found  a  rounded  tumor,  generally  a  little  mammillated,  and  well  cir- 
cumscribed. It  is  of  a  peculiar  consistence,  and  of  bony  hardness.  The  ad- 
herence to  the  bone  is  absolute.  On  the  contrary,  the  skin  and  the  superficial 
tissues  move  freely,  and  have  undergone  no  change.  Painlessness  is  almost 
always  complete.  In  their  development,  exostoses  act  upon  the  surround- 
ing organs  and  may  give  rise  to  certain  accidents.  Thus  there  have  been 
observed  acute  and  chronic  hygromata  of  the  newly-formed  serous  bursse 
which  sometimes  cover  the  tumors  more  or  less  completely.  Compression  of 
the  neighboring  nerves  sometimes  gives  rise  to  extremely  violent  irradiating 
pains.  Coote^  operated  upon  an  exostosis  of  the  transverse  process  of  the 
seventh  cervical  vertebra,  in  a  patient  26  years  old.  The  tumor  had  caused 
numbness,  and  pains  in  the  hand,  fingers,  arm,  and  shoulder  of  the  same 
side.  I  saw,  in  a  woman  22  years  old,  a  little  exostosis  the  size  of  a 
pea,  situated  on  the  external  surface  and  almost  at  the  median  part  of  the 
eighth  right  rib.     This  tumor  was  painful  on  being  touched,  and  was  ac- 

•  Union  mfidicale,  1861. 
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companiedby  intercostal  neuralgia.  I  practised  ablation;  and  the  pain  dis- 
,  appeared  entirely.  Vessels  like  the  subclavian  artery,  the  femoral,  or  the 
popliteal,  have  undergone  consecutive  ulceration.  The  muscles  are  sometimes 
the  seat  of  spasms  and  of  contractures.  Finally,  certain  exostoses  determine 
complications  on  account  of  the  particular  region  in  which  they  are  found. 
Their  presence  in  the  cavity  of  the  pelvis  is  in  some  cases  an  obstacle  to 
labor.  An  exostosis  has  been  known  to  perforate  the  bladder,  and  to  lead  to  the 
belief  that  a  calculus  was  present.  These  tumors  never  return  after  removal. 
,  Diagnosis. — The  age,  the  situation,  the  peculiar  hardness,  the  fexact  limi- 
tation, and  the  profound  immobility,  are  the  signs  which  establish  the  diag- 
nosis.    I  shall  have  to  return  to  this  point  in  studying  other  bone-tumors. 

Symptomatic  Exostoses.^-I  shall  have  but  little  to  say  about  the  varieties 
of,  symptomatic  exostoses.  They  are  usually  eburnated.  As  to  the  early 
symptoms,  they  will  vary  according  to  the  cause  which  has  given  rise  to  the 
tumor.  The  history,  the  osteocopic  pains  of  syphilis,  will  play  an  important 
part  in  the  diagnosis  of  the  cause.  When  once  the  exostosis  has  been  formed, 
its  signs  will  be  the  same  as  those  of  osteogenic  exostoses. 

Treatment  of  Exostoses. — Medical  treatment  is  applicable  only  to  exostoses 
of  syphilitic  origin,  and,  even  with  them,  often  leads  to  but  incomplete  suc- 
cess. Vigo's  mercurial  plaster,  and  the  iodide  of  potassium  internally,  con- 
stitute the  basis  of  the  treatment.  Recourse  must  be  had  also,  sometimes, 
to  the  mixed  treatment.  John  Hunter  formerly  recommended  phosphoric 
acid  internally ;  but  this  agent  has  been  abandoned  like  others  of  the  same 
kind.  Recourse  must  therefore  be  had  to  surgical  treatment,  but  I  must  say 
at  once  that,  because  of  the  dangers  which  may  attend  its  employment,  only  ■ 
those  exostoses  should  be  attacked  which  cause  interference  with  the  func- 
tions of  an  organ,  or  complications  sufficient  to  authorize  intervention.  In 
cases  in  which  an  operation  is  contra-indicated,  we  should  confine  ourselves 
to  advising  the  avoidance  of  fatigue  and  knocks,  and  to  affording  protection 
of  the  diseased  part,  either  by  an  apparatus  or  by  the  application  of  layers  of 
wadding. 

(1)  Ablation. — The  tissues  over  the  exostosis  are  to  be  incised,  and,  when 
this  is  exposed,  its  base  is  to  be  attacked  either  with  a  saw,  with  a  chisel, 
or  with  a  gouge  and  mallet.  If  the  exostosis  is  voluminous,  it  may  be 
broken  into  quadrilateral  fragments,  by  saw-cuts  crossing  each  other  at  right 
angles.  Twice  I  have  practised  ablation  of  exostoses  of  the  lower  end  of  the 
femur,  which  were  coracoid  in  shape,  and  which  interfered  with  walking.  No 
ill  consequences  followed,  and  there  was  no  return,  as  I  was  able  to  assure 
myself  a  year  and  two  years  afterwards. 

(2)  Resection. — This  consists  in  ablation  of  the  portion  of  bone  upon  which 
the  exostosis  is  situated.  This  operation  is  especially  applicable  to  the  bones 
of  the  face. 

(3)  Denudation. — Delpech,  of  Montpellier,  sought  to  provoke  necrosis  by 
laying'  bare  an  exostosis,  either  solely  by  means  of  the  contact  of  the  air, 
or  by  combining  with  this  cauterizations.  These  methods  are  abandoned, 
and  with  good  reason. 

(4)  For  pedunculated  exostoses.,  Follin  has  advised  to  break  the  pedicle 
without  previous  incision  of  the  skin,  preventing  its  consolidation  by  fre- 
quent motion,  and  afterwards  to  extract  the  fragment  of  bone  which  is  then 
attached  only  to  the  soft  parts.  In  a  patient  fifteen  years  old,  I  broke  off  a 
coracoid  exostosis  of  the  lower  end  of  the  femur  in  this  way.  After  some 
days  of  immobilization,  I  was  careful  to  move  the  fragment  every  day,  so 
that  union  did  not  occur,  and,  the  functional  pain  which  had  made  inter- 
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ventioa  necessary  having  disappeared,  it  was  not  necessary  to  have  recourse 
to  ablation  of  the  fragment  of  bone,  which  was  engrafted  in  the  midst 
of  the  neighboring  tissues.  The  danger  of  these  difi'erent  methods  is  in 
many  cases  the  occurrence  of  consecutive  osteomyelitis,  but  the  employment 
of  the  antiseptic  method  has  considerably  modified  the  prognosis  of  these 
operations.  In  certain  cases  palliative  procedures  have  been  employed. 
Ledentu,^  in  a  patient  who  had  an  exostosis  of  the  femur,  practised  subcuta- 
neous section  of  the  vastus  externus,  and  this  operation  put  an  end  to  a 
violent  pain  which  was  accompanied  by  contracture. 


Fibromata  of  the  Bones, 

Fibromata,  or  fibrous  tumors,  of  the  bones  are  very  rare,  and  many  of  them 
have  been  confounded  with  sarcomata.  These  tumors  are  made  up  anatomi- 
cally of  fasciculated  fibrous  tissue.  They  may  be  divided,  according  to  their 
point  of  departure,  into  periosteal  and  central,  according  as  they  start  in  the 
periosteum  or  in  the  medullar}^  tissue.     The  latter  are  by  far  the  rarer. 

Periosteal  fibromata  are  seen  on  the  bones  of  the  face  and  of  the  cranium. 
ITaso-pharyngeal  polypi  belong  to  this  variety.  Some  of  the  tumors  form- 
erly grouped  under  the  name  of  epulis  were  fibromata.  Volkmann  says  that 
he  has  seen  them  upon  the  pelvis  and  upon  the  ribs.  In  I'egard  to  fibrous 
tumors  of  the  pelvis,  I  will  mention  a  peculiar  variety  of  tumor  of  the 
pelvic  cavity,  and  especially  of  the  wall  of  the  abdomen,  of  which  I 
formerly  saw  several  examples  in  the  service  of  Professor  Oilier,  and  for 
which  I  have  thrice  had  occasion  to  practise  ablation  in  my  own  service. 
These  tumors,  mentioned  for  the  first  time  by  Nelaton,  are  attached  to  the 
crest  of  the  ilium,  or  to  some  point  of  the  pelvic  rim,  by  a  longer  or  shorter 
pedicle  coming  from  the  periosteum.  They  are  seen  most  frequently  in 
woriien.  They  have  no  relation  to  the  bone,  or  rather  to  the  periosteum, 
except  their  starting-point,  and  should  not  be  included  in  a  description  of 
fibromata  of  the  bones. 

Central  fibromata  have  been  described  by  Paget  in  the  inferior  maxilla,  the 
walls  of  which  they  push  apart  until  they  end  by  perforating  them,  and  thus 
come  to  protrude  on  the  outside.  They  have  been  rarely  observed  in  the 
epiphyses  of  the  large  long  bones,  in  the  phalanges,  and  in  the  vertebrae. 

Fibromata  often  undergo  certain  transformations.  They  become  calcified, 
rarely  are  they  ossified,  sometimes  they  undergo  fatty  degeneration,  or  become 
cystic.  In  some  cases  they  exhibit  great  vascularity.  Their  possible  trans- 
formation into  sarcomata  is  still  doubtful,  although  admitted  by  G.  "Weber 
and  Ed.  Schwartz.^  At  any  rate,  it  is  well  not  to  irritate  such  neoplasms ; 
and  if,  from  the  anatomical  point  of  view,  the  transition  between  sarcoma  and 
fibroma  is  already  only  in  some  sort  a  question  of  degree,  it  must  not  be  lost 
sight  of  that  from  the  clinical  point  of  view  every  neoplasm  is  a  step  taken 
toward  a  more  serious  new  formation. 

These  tumors  are  formed  by  an  agglomeration  of  hard  lobules,  constituted 
individually  of  a  tangle  of  concentric  fibrils.  (Cornil  and  Eanvier.)  They 
always  remain  well  separated  from  the  neighboring  tissues.  They  are  seen 
most  frequently  in  youth  and  adolescence.  Their  growth  is  more  or  less  rapid^ 
and  they  may  attain  a  very  large  size.  It  is  to  be  noticed  that  certain  varieties 
of  these  tumors,  those  known  under  the  name  of  naso-pharyngeal  polypi^ 
are  an  exception  to  this  rule ;  and  that  the  majority  of  surgeons  now  admit, 

'  Revue  Mensuelle  de  M^decine  et  de  Chirurgie,  1879. 
'  Ost^osarcomes  des  Membres.     Paris,  1880. 
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with  MM.  Grosselin  and  Legouest,  that  they  undergo  a  stage  of  arrest  and 
even  of  retrogression,  at  the  age  of  about  twenty-five  years. 

These  are  benign  tumors,  and  usually  do  not  recur  after  complete  ablation, 
never  implicating  the  lymphatic  glands,  and  not  becoming  generalized,  but 
being  susceptible  of  undergoing  certain  transformations.  Thus,  in  a  young 
patient  operated  upon  a  number  of  times  by  M.  Oilier,  according  to  his 
method,  for  a  fibrous  naso-pharyngeal  polypus,  the  tumor,  after  a  number 
of  recurrences,  underwent  a  telangiectatic,  aneurismal  transformation.  On 
ausculting  the  corresponding  cheek,  a  strong  blowing  sound  was  perceived. 
These  neoplasms  are  grave  only  from  their  size,  and  from  the  symptoms 
which  they  determine  on  account  of  the  regions  in  which  they  are  found. 
(These  symptoms  are  treated  of  in  studying  naso-pharyngeal  polypi.') 

The  only  rational  treatment  of  bone-fibromata  is  extirpation. 


Myxomata  of  the  Bones. 

Myxomata  of  the  bones  are  very  rare,  and  often  the  myxomatous  tissue 
exists  only  in  mixed  tumors,  especially  in  certain  myxo-chondromata  and 
myxo-sarcomata.  Volkmann  admits  that  myxomata  of  bone-tissue  arise  in 
the  centres  of  the  bones.  Cornil  and  E,anvier  consider  them  as  periosteal, 
and  as  capable  of  bringing  about  absorption  of  the  bone  at  their  point  of  im- 
plantation, and  thus  of  penetrating  to  the  centre  of  the  medullary  canal. 
According  to  these  authors,  it  is  easy  to  confound  this  neoplastic  mucous 
tissue  with  the  gelatinous-looking  medulla  of  the  bones  of  cachectic  patients. 
Pure  myxoma  of  the  bones  is  a  soft  tumor,  easily  broken  up.  It  presents 
nodosities,  composed  of  several  lobes,  and  of  trabeculse  belonging  to  the 
pre-existing  tissue.  The  color  is  clear  gray,  whitish,  or  pink,  and  some- 
times the  gelatinous  appearance  is  very  marked.  Virchow,  who  considers 
these  tumors  as  starting  from  the  medulla,  says  that  they  are  for  a  time 
enveloped  in  a  shell  of  bone,  which  afterward  disappears.  They  are  most  fre- 
quently met  with  in  the  maxillae.  In  such  cases  the  growths  are  often  mixed 
neoplasms,  myxomatous  chondromata.  This  was  the  case  in  a  young  man 
upon  whom,  in  my  service  at  the  Croix-Rousse  hospital,  I  practised  resection 
of  the  right  upper  jaw,  and  found  a  chondroma  the  whole  centre  of  which 
was  mucous  or  colloid.  The  diagnosis  of  myxoma  from  chondroma  and  sar- 
coma is  almost  impossible  in  many  cases.  The  absence  of  cutaneous  ulcera- 
tion and  of  glandular  invasion,  and  the  course  of  the  aflection,  furnish, 
however,  valuable  diagnostic  signs.  Myxomata  of  the  bones  are  benign 
tumors,  which  do  not  become  generalized ;  but  they  have  a  great  tendency 
to  local  recurrence. 


LiPOMATA  OF  THE  BONES. 

There  have  been  recorded  a  single  case  of  lipoma  in  the  femur,  observed 
by  Cornil  and  Eanvier,  and  two  cases  in  the  superior  maxilla  (Viard  and 
Triquet).  Upon  these  observations  rests  the  belief  in  the  existence  of  this 
variety  of  neoplasm.  According  to  Virchow,  these  tumors  are  only  exostoses 
containing  a  large  quantity  of  fatty  marrow. 

1  See  Vol.  V.  pp.  426  et  seq.,  supra. 
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Chondromata  oe  the  Bones. 

Chondromata  are  met  with  much  oftener  in  hone-tissue  than  in  any  other 
structure.  By  the  name  of  chondroma  are  designated  tumors  made  up  of  more 
or  less  abnormal  cartilaginous  tissue.  (Liicke.)  It  is  proper  to  separate  at 
once  from  chondromata  certain  cartilaginous  productions  which  are  formed 
only  on  pre-existing  cartilages,  and  to  which  are  given  the  name  of  ecchon- 
droses.  Chondroma,  properly  so  called,  is  never  developed  at  the  expense  of 
pre-existing  cartilages.     (Cornil  and  Ranvier.) 

History. — Chondromata  were  first  studied  by  Cruveilhier,'  and  afterward 
by  Miiller,  in  1838.  The  works  of  Vogel,  Lebert,  Fichte,  Paget,  Vii-chow, 
and  Dolbeau,  have  completed  the  study  of  these  tumors.  In  more  recent 
times  I  would  mention  the. thesis  of  Walsdorf,^  and  that  of  A.  Aubert.^ 

Pathological  Anatomy. — The  varieties  of  bone-chondromata  exhibit  the  struc- 
ture of  the  different  varieties  of  cartilage  described  in  man,  and  besides,  there 
are  sometimes  found  in  them  anastomosing  cells,  forming  a  tissue  like  that 
of  the  cephalic  cartilage  of  cephalopods.  Dr.  Bonnet  writes  as  follows  on 
this  subject:^ — 

Stellate  cells  are  often  present  in  considerable  numbers.  It  is  not,  indeed,  frequent  to 
find  them  buried  in  a  fundamentally  hyaline  substance ;  but  the  true  cartilaginous  cells 
are  themselves  placed  in  such  variable  intercellular  substances  (hyaline,  fibrillary,  elastic, 
mucous),  according  to  the  different  parts  of  a  single  neoplasm  under  observation,  that  it 
is  permissible  to  consider  the  two  forms,  stellate  and  encapsulated,  as  almost  equivalent. 
These  two  forms,  in  enchondroma,  play  the  same  part,  and  replace  each  other  with 
the  greatest  ease.  Besides,  they  are  not  the  only  forms  seen  in  this  kind  of  tumor. 
In  it  may  be  observed  the  indifferent  embryonic  cell,  the  stellate  cell,  the  fibro-plastic 
body  on  the  one  hand ;  and,  on  the  other,  the  whole  series  of  cartilaginous  cells,  and 
that  in  one  and  the  same  enchondromatous  production.  At  its  appearance,  the  carti- 
lage has  the  embryonic  form ;  at  a  later  period,  a  hyaline  intercellular  substance,  soft 
or  hard,  is  secreted  between  the  cells  ;  these  increase  in  size,  assuming  different 
shapes,  angular  or  discoid;  this  is  foetal  cartilage.  It  is  only  in  the  adult  stage  of 
the  cartilage  that  the  fundamental  substance  is  condensed  in  such  a  manner  as  to  form 
a  sort  of  wall  with  double  contour,  or  capsule,  which  contains  the  true  cartilaginous 
cell.  Less  well-defined  forms  than  the  encapsulated  may  be  seen  in  fibrous  and 
elastic  cartilages.  M.  Ranvier  has  studied  these  forms  in  the  cartilaginous  tendons 
of  birds,  etc.  The  cartilaginous  cells  appear  as  rounded,  or  rather  cylindrical,  cellular 
bodies,  arranged  in  rows  between  the  parallel  tendinous  bundles,  which  may  and  should 
be  considered  as,  the  intercellular  substance  of  these  bastard  cai'tilages. 

All  these  appearances  under  which  the  cell  of  normal  cartilage  may  be 
seen,  may  be  met  with  in  the  cellular  element  of  enchondromatous  tumors. 
An  enchondroma  is  usually  divided  into  lobules,  which  are  separated  by  con- 
nective tissue.  At  the  edges  of  the  lobules  and  of  the  connective  tissue, 
there  are  often  seen  embryonic  elements,  at  the  expense  of  which  the  forma- 
tion of  cartilage  takes  place.  Among  the  cells  near  the  connective-tissue  bun- 
dles, a  certain  number  are  fusiform ;  further  in  toward  the  centre  of  the  lobules, 
they  are.  surrounded  by  a  very  delicate  rudimentary  capsule.  They  are  clear, 
rounded,  smaller  than  the  capsules  of  adult  cartilage,  and  embedded  in  a 
fibrillar  or  soft  substance.  Finally,  the  stellate  form  is  very  common ;  but 
the  cartilaginous  cells  must  not  be  confounded  with  the  cells  of  myxomatous 
points  which  are  still  much  more  frequent.     (Bonnet.)     All  those  varieties 

'  Anatomie  Pathologlque  du  Corps  Humain,  tome  ii.  34e  livraison,  pi.  4  et  5.  Paris,  1828; 
Traits  d'Anatomie  Pathologlque,  tome  ill.  p.  779,  et  tome  v.  p.  106. 

*  Le  chondrome  malin.     Paris,  1878.  s  These  de  Lyon,  1882, 

*  Th&sis  de  Lyon,  1882. 


982 


TUMORS    OF   THE   BONES. 


to  which  have  been  given  the  names  of  hyaline  chondromata,  chondro-sarco- 
mata  (Virchow),  chondro-iibromuta,  ossifying  chondromata,  and  chondromata 
with  ramifying  cells,  may  be  met  with  in  chondromata  of  the  bones,  but  usu- 
ally there  is  a  combination  of  different  varieties. 

Chondromata  have  been  divided  into  perichondromata  and  enchondromata, 
according  as  they  are  developed  on  the  exterior  or  in  the  interior  of  the 
bone.  Nevertheless,  the  term  enchondroraa  is  often  used  in  a  general  sense. 
Chondromata  are  usually  seen  on  the  small  long  bones  of  the  hand,  and  more 


cystic  chondroma,  with  calcified  nodules,  situated  on  the  anterior  surface  of  the  sternum,  and  encroaching  on 
the  corresponding  costal  cartilages,    (Groix-Bousse  Hospital,  service  of  M.  Foncet.) 

especially  on  the  phalanges.  They  are  very  rare  on  the  cranium.  Accord- 
ing to  Dolbeau,  the  middle  finger  is  more  frequently  affected  than  the  other 
fingers.  In  the  other  bones,  these  tumors  are  developed  preferably  at  the 
ends,  in  the  juxta-epiphyseal  portions.    Chondromata  are  generally  multiple. 
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Schuh  mentions  the  case  of  a  girl,  twelve  years  old,  who  had  chondromata 
on  all  the  bones  of  the  skeleton  except  those  of  the  cranium  and  vertebral 
column.  They  are  circumscribed  or  dilfuse;  but  the  latter  form  is  rare. 
There  are,  however,  often  found  small  isolated  nodules  in  the  neighborhood 
of  the  large  tumors. 

Shape,  Size,  etc. — In  shape,  chondromata  are  usually  spherical  or  oval. 
They  are  quite  often  composed  of  spherical  lobules,  which  give  them  an 
irregular  and  bosselated  appearance.  They  constitute,  among  neoplasms  of 
the  bones,  the  tumors  which  are  capable  of  acquiring  the  largest  size,  vary- 
ing from  that  of  a  nut  to  2.15  metres  (nearly  seven  feet)  in  circumference,  as 
in  the  case  of  Sir  Philip  Crampton's  patient. 

Transformations. — Chondromata  may  be  invaded  by  calcareous  infiltration 
in  the  centres  of  the  cartilaginous  lobules.  Fig.  0001  represents  an  enormous 
chondroma  which  occupied  a  part  of  the  anterior  surface  of  the  sternum  and 
of  the  neighboring  costal  cartilages.  The  cartilaginous  tissue  had  undergone 
numerous  transformations. 

The  patient  was  a  man  45  years  old,  who  came  under  my  care  in  the  Croix-Eousse 
hospital.  The  beginning  of  the  tumor  dated  back  to  the  age  of  10  years.  For  several 
months  past  it  had  been  developing  rapidly ;  the  skin  was  red  and  inflamed,  and  there 
was  distinct  fluctuation  over  a  large  part  of  the  neoplasm.  The  substance  was  hard 
and  resisting,  being  of  the  consistence  of  bone  in  some  points.  There  was  acute  pain. 
Upon  incision  there  was  an  abundant  escape  of  sero-purulent  fluid,  and  I  found  that  I 
had  to  deal  with  a  cystic  chondroma,  with  calcified  masses,  a  large  part  of  which  was 
necrosed  and  was  easily  detached.  The  implantation  of  the  tumor  upon  the  neighbor- 
ing costal  cartilages,  and  its  deep  connections,  permitted  only  partial  ablation,  and  as 
complete  a  scooping  out  as  was  possible  without  opening  the  mediastinum.  The  sequelae 
of  the  operation  were  most  simple ;  but  three  months  afterwards  large,  fungating,  sarco- 
matous masses  had  taken  the  place  of  the  excised  tissues. 

True  bone-formations  have  been  met  with  in  chondromata  (ossifying  chon- 
dromata). Sometimes  the  tumor  is  soft  and  fluctuating  over  a  great  part 
of  its  surface,  and  its  contents  are  viscid,  ropy,  and  of  a  colloid  appearance. 
Cysts  may  be  developed  in  chondromata,  either  under  the  influence  of  soften- 
ing, or  as  a  consequence  of  rupture  of  the  bloodvessels. 

Origin. — According  to  Cornil  and  Eanvier,  chondromata  arise  from  embry- 
onic tissue  formed'  by  a  process  analogous  to  that  of  osteitis.  According  to 
Virchow,  they  arise  in  cartilaginous  islets  detached  from  the  cartilage  of 
ossification  and  remaining  in  the  centre  of  the  bone.     (Heydenreich.) 

Action  on  the  neighboring  Tissues. — The  skin  remains  for  a  long  time  intact 
and  does  not  give  way  until  after  extreme  distention.  The  hones  are  thinned 
and  eroded.  The  fibrous  tissues  are  thinned  and  perforated.  The  vessels  are 
rarely  affected,  though  some  observations  seem  to  show  that  the  cartilagi- 
nous substance  may  penetrate  them.  The  neighboring  joints  are  intact  and 
not  anchylosed. 

Etiology  of  Chondromata. — Chondromata  are  most  frequently  seen  in  young 
persons.  Some  may  even  be  congenital.  Patients  often  refer  them  to  trau- 
matisms ;  this  is  a  cause  habitually  mentioned,  and  one  which  should  be 
taken  into  serious  consideration,  even  if  the  traumatism  acts  only  by  produc- 
ing a  locus  minoris  resistentice.  Eachitis  and  heredity  have  also  been  charged 
with  the  production  of  chondromata. 

Symptoms. — ^The  onset  is  generally  slow  and  insidious.  As  to  consistence, 
this  varies  according  to  the  transformations  undergone  by  the  cartilage. 
"When  there  are  superficial  cystic  cavities  it  is  not  rare  to  find  fluctuation. 
If  the  chondroma  has  started  in  the  interior  of  the  bone,  it  is  surrounded  by 
a  shell  of  bone  which  becomes  gradually  thinned,  and  may  give  rise  to  the 
phenomenon  of  parchment-like  crackling.     A  perichondroma,  on  the  contrary, 


984  TUMORS   OF   THE   BONES. 

is  enveloped  only  by  the  soft  and  fibrous  tissues,' which  it  pushes  before  it. 
In  some  cases,  in  which  the  tumor  is  very  vascular,  pulsation  and  a  blowing 
sound  have  been  discovered.  Some  tumors  are  actually  transparent.  This 
variety  is  most  frequently  met  with  in  the  fingers,  which  are  so  often  the  seat 
of  multiple  enchondromata.  The  hands  often  exhibit  then  several  small 
tumors  which  resemble  each  other. 

Course. — Ulceration  of  the  integuments  does  not  take  place  until  very  late, 
and  when  it  happens  it  is  the  result  of  inflammation  by  distention.  Partial 
gangrene  of  the  mass  has  been  observed.  Finally,  Chassaignac .  saw  one  of 
these  tumors  suppurate,  and  I  can  report  also  a  case  of  this  kind.  Pain  is  a 
late  feature,  and  is  due  to  compression  of  the  nerves.  Chondromata  are 
generally  benign  tumors,  of  slow  course,  sometimes  remaining  a  long  time 
stationary,  but  sometimes  also  making  rapid  advances.  At  the  end  of  their 
evolution,  when,  by  successive  increase  in  their  size,  the  skin  is  broken  and 
suppuration  is  established,  the  patients  may  become  cachectic  and  succumb. 
The  duration  of  chondromata  is  often  considei'able.  Such  tumors  may  last 
ten  years,  sometimes  even  twenty  years,  before  giving  trouble. 

I  have  said  that  chondromata  can  be  classed  with  benign  tumors.  There 
are,  however,  malignant  chondromata.*  In  some  cases  the  lymphatics  have 
been  involved,  and  cartilaginous  degeneration  of  the  neighboring  lymphatic 
glands  has  been  observed.  Visceral  infection  has  also  been  noted :  in  the 
lungs  by  Bichet,  Virehow,  Volkmann,  Baum,  0.  Weber,  and  Heurtaux;  and 
in  the  spleen  by  Miiller.  It  is  well  to  remark  that  in  these  cases  the  growths 
were  not  chondro-sarcomata,  but  really  true  chondromata.  Well  circumscribed 
chondromata  seem  to  be  less  grave  than  those  which  are  the  starting-point 
of  tracks  of  embryonic  tissue.  (Heydenreich.)  Local  recurrence  is  quite 
frequent,  but  does  not  of  itself  indicate  a  malignant  tumor.  In  such  a  case  it 
is  permissible  to  ask  one's  self  if  the  operator  has  not  left  behind  some  morbid 
tissue.  Further,  it  must  be  considered  that,  chondromata  being  multiple 
tumors,  after  ablation  of  a  growth  of  this  nature  others  may  be  developed  in 
difl:'erent  parts  of  the  skeleton,  without  there  being  necessarily  a  recurrence 
or  generalization. 

Diagnosis. — The  diagnosis  is  easy  in  the  hand  or  in  the  fingers;  but  much 
less  simple  in  other  regions.  A  firm  and  elastic  tumor,  large  and  with 
a  bosselated  surface,  developed  slowly,  without  pain,  without  enlargement  of 
the  lymphatic  glands,  without  adhesion  to  the  skin,  and  without  cachexia, 
will  suggest  the  thought  of  a  chondroma.  The  presence  of  cysts  will  in  some 
cases  make  an  exploratory  puncture  possible,  and  the  detection  of  cartilage- 
cells,  with  or  without  capsules,  will  furnish  a  valuable  means  of  diagnosis. 
Spina  ventosa  bears  a  resemblance  to  chondroma  only  at  first  sight.  Sarcoma 
and  carcinoma  are  distinguished  by  their  malignant  course.  Cysts  of  the 
bones  may  be  more  easily  confounded  with  chondromata,  as  may  fibromata ; 
but  the  latter  have  generally  a  smoother  and  more  regular  surface. 

Treatmeyit. — Medical  treatment  is  absolutely  useless.  As  for  certain  palliar 
tive  measures,  such  as  partial  ablation,  or  the  opening  of  cysts  which  the 
tumor  may  contain,  they  are  applicable  only  to  special,  well-defined  cases. 
In  cases  of  pedunculated  enchondroma,  section  of  the  pedicle  by  the  subcu- 
taneous method  has  been  of  no  service.  Ablation  is,  then,  the  measure  to  be 
resorted  to,  and  the  particular  operative  procedure  to  be  employed  must  be 
determined  by  circumstances. 

(1)  Ablation. — Formerly  caustics  were  employed  for  the  removal  of  chon- 
dromata, or  for  their  destruction  in  place.  But,  with  the  employment  of 
antiseptic  dressings,  there  is  now  no  reason  for  such  a  procedure,  and  prefer- 

'  Walsdorf,  op.  cit. 
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ence  should  be  given  to  fhe  knife.    The  tumor  must  be  removed  freely,  so  as 
to  prevent  recurrence. 

(2)  Enucleation. — This  procedure  is  applicable  to  enchondromata.  Correctly 
speaking,  the  medullary  canal  is  to  be  opened  and  scooped  out  through  the 
whole  extent  in  which  it  is  believed  that  there  is  any  morbid  tissue. 
Dieffenbach  seems,  however,  to  think  that  morbid  tissue  left  behind  may 
become  ossified  and  thus  lead  to  a  cure.  This  is  the  method  recommended 
by  Dr.  A.  Aubert'  for  certain  chondromata  of  the  fingers. 

(3)  Resection. — It  may  be  necessary,  in  case  of  a  centi'al  tumor,  to  resect  the 
whole  portion  of  bone  affected  with  the  degeneration. 

(4)  Amputation. — This  is  the  last  I'esource.  It  is  not  rare  to  see  chondro- 
mata of  the  hand  which  are  not  of  large  size,  which  have  no  tendency  to 
increase,  and  which  allow  the  fingers  to  preserve  the  greater  part  of  their 
functions.  In  such  a  case  it  is  better  to  abstain  from  all  surgical  interference. 
Amputation  would  not  be  indicated  except  in  case  of  rapid  growth,  or  of 
great  functional  disturbance,  when  disarticulation  should  be  practised  at  the 
next  joint.  For  chondromata  of  the  long  bones,  where  the  prognosis  is  often 
much  more  grave,  the  kind  of  amputation  should  be  determined  by  the 
characters  and  extent  of  the  neoplasm. 


Pulsatile  Tumors  of  Bone. 

Sarcomata,  at  a  certain  stage  of  their  development,  may  exhibit  pulsation 
and  a  murmur  under  the  influence  of  simple  dilatation  of  the  bloodvessels. 
These  symptoms  are  observed  especially  in  giant-celled  and  in  round-celled 
sarcomata.  (Gross.)  The  same  phenomenon  may  be  produced  in  carcino- 
niata  when  the  vascular  element  has  increased  considerably.  '  This  is  a  first 
variety  of  pulsatile  tumor ;  but  its  study  belongs  to  the  history  of  sarcoma 
and  carcinoma.  At  other  times,  in  the  midst  of  a  tissue  clearly  sarcomatous  or 
carcinomatous,  there  are  found  more  or  less  anfractuous  cavities,  of  different 
dimensions,  containing  blood  and  clots,  and  on  the  walls  of  which  broken 
bloodvessels  open.  These  cases  constitute  a  second  variety  of  pulsatile  tumor, 
but  their  study  also  belongs  to  that  of  sarcoma  and  carcinoma.  '  Finally, 
there  are  found  in  the  bones  vast  cavities  in  which  blood  circulates,  brought 
by  vessels  gaping  in  the  wall,  and  containing  also  clots  formed  from  the 
constituents  of  the  blood.  Their  wall  is  made  up  of  a  fibrous  web,  without 
any  trace'  of  sarcomatous  or  carcinomatous  tissue.  In  the  cavity  there 
sometimes  float  denuded  vessels ;  the  neighboring  parts  are  simply  distended 
and  not  altered.  The  dilated  afferent  vessels  have  healthy  coats,  just  like 
the  large  vessels  of  the  limb.  This  last  variety  of  vascular  tumor  of  bone 
has  been  the  subject  of  an  important  paper  by  M.  Richet.^ 

Synonyms. — Erectile  tumors  of  the  bones  (Breschet).  Hsematomata  of  the 
bones  (Volkmann).  Aneurisms  of  the  bones  (Richet,  Follin).  We  shall  see 
that  these  different  denominations  cori'espond  to  different  pathogenic  theories. 

Pathological  Anatomy. — Pulsatile  tumors  of  the  bones  are- developed  in  the 
spongy  tissue  at  the  ends  of  the  long  bones,  and  especially  at  the  upper  end 
of  the  tibia.  In  the  second  place  come  the  lower  end  of  the  femur  and  the 
upper  end  of  the  humerus.  Demongeot  de  Confevron  mentions  a  case  occur- 
ring in  the  middle  portion  of  the  radius.  The  articular  extremity  is  trans- 
formed into  a  shell,  the  irregular  and  anfractuous  cavity  of  which  has  a  con- 
stant tendency  to  increase.  Sometimes  the  walls  of  the  cavity  are  made  up 
of  bone-tissue  reduced  to  the  state  of  flexible  lamellae ;  sometimes  the  shell 

1  Op.  oit.  «  Aroli.  G^n.  de  M^d.,  1864. 
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of  bone  is  lacking  at  certain  points,  and  is  replaced  by  thickened  periosteum. 
In  Richet's  case,  the  internal  surface  was  covered  by  a  reticulated  fibrous 
layer,  which  Eichet  compares  to  the  surface  of  a  ribbed  bladder.  The  tumor 
is  single,  its  size  is  large,  it  may  hold  several  litres  of  fluid.  The  contents 
are  constantly  pure  blood,  or  blood  which  has  undergone  different  transforma- 
tions. The  vessels  are  free  from  change ;  injections  thrown  into  the  principal 
arteries  fill  the  cavity.  The  neighboring  articulations  are  healthy  and  appear 
sufficiently  protected  by  the  articular  cartilage.  There  is  no  invasion  of  the 
surrounding  soft  parts. 

Nature. — According  to  Breschet,  these  cases  are  comparable  to  those  of 
erectile  tumor.  ^Nevertheless,  there  is  found  here  nothing  but  an  anfrac- 
tuous cavity  filled  with  liquid  or  coagulated  blood,  whilst  erectile  tumors 
are  formed  of  a  vascular  tissue  analogous  to  the  cavernous  tissue.  The 
same  remark  is  applicable  to  cirsoid  aneurisms.  Volkmann  admits  that  the 
starting-point  is  the  rupture  of  an  artery,  whether  as  the  result  of  a  trauma- 
tism, or  in  consequence  of  atheromatous  degeneration  of  its  walls.  The 
case  would  then  be  one  of  false  aneurism  develope'd  in  a  bone,  but  this  hypo- 
thesis does  not  at  all  explain  the  opening  of  multiple  vessels  in  the  cavity 
of  the  tumor.  Volkmann  would  suppose  then,  with  Lebert  and  Rokitan- 
sky,  that  the  sacs  result  from  a  telangiectatic  transformation  of  a  sarcoma- 
tous, and  especially  of  a  myeloplaxic  tumor.  If,  on  the  one  hand,  it  be 
admitted,  as  E.  Ifelaton  has  proved,  that  the  myeloplaxic  tumors  are  benign 
and  may  sometimes  remain  stationary;  and,  on  the  other  hand,  with  MM. 
Monod  and  Malassez,  that  the  myeloplaxic  cells  have  a  part  in  the  formation 
of  vessels,  which  has  led  them  to  call  the  myeloplaxic  tumors  angeioplastic 
tumors,  it  might  be  believed  that  interstitial  hemorrhage  had  begun  by  press- 
ing back  the  tissues  of  the  tumor,  and  had  then  determined  their  atrophy. 
However,  in  the  cases  of  Parisot  and  Richet,  there  was  found  only  fibrous 
tissue  without  any  trace  of  a  tumor.  It  will  be  seen  that  there  is  still  much 
to  be  desired  in  our  knowledge  of  the  pathological  anatomy  of  this  affection. 
Investigations  of  a  number  of  points  are  still  necessary  in  order  to  establish 
its  nature. 

Etiology. — Pulsatile  tumors  of  the  bones  occur  oftener  in  men  than  in 
women.  They  are  seen  in  young  patients  and  in  adults.  The  influence  of 
traumatism  is  noted  positively  in  four  cases  out  of  nine. 

Symptoms. — The  appearance  of  the  growth  is  sometimes  preceded  by  pain ; 
when  there  has  been  an  injury,  the  disease  may  start  suddenly  with  acute 
pain.  The  tumor  forms  but  a  slight  elevation,  but  as  it  is  developed  the  skin 
is  sometimes  seen  to  become  reddened  and  to  be  streaked  with  dilated  varicose 
veins.  The  consistence  is  variable ;  if,  at  the  time  of  the  examination,  the  tumor 
is  limited  by  a  wall  of  bone,  the  sensation  caUed  parchment-like  crepitation  may 
be  felt.  If  the  etivelope  is  osteo-fibrous,  there  will  be  found  some  hard  and 
some  depressible  points.  In  one  case,  the  skin  could  be  pushed  into  the 
cavity  of  the  bone  like  the  finger  of  a  glove.  Pulsation,  isochronous  with 
the  pulse  and  accompanied  by  expansile  motion,  may  appear  either  at  the 
same  time  as  the  tumor,  or  a  little  later.  These  two  symptoms  disappear 
on  compressing  the  principal  artery  of  the  limb.  Fluctuation  is  perceptible 
only  in  tumors  without  a  bony  envelope.  The  blowing  sound  met  with  by 
Richet  is  not  usually  present.  The  functional  symptoms  are  as  follows:  The 
joint  next  to  the  tumor  has  its  movements  partly  abolished,  without  being 
always  invaded  by  the  lesion.  There  are  pains  in  the  limbs,  caused  by  com- 
pression of  the  nerves.  Painful  oedema  has  also  been  seen,  due  to  pressure 
upon  the  veins  of  the  part.  The  duration  of  the  disease  is  very  variable.  In 
published  cases  it  has  varied  from  three  months  to  seven  years. 
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Diagnosis. — An  aneurism  of  bone  may  be  confounded :  (1)  With  an 
aneurism  developed  in  the  soft  parts,  without  any  lesion  of  the  bone ;  (2) 
With  one  of  the  tumors  of  bone  which  exhibit  pulsation ;  (3)  With  a  simple 
bone-tumor.  Aneurisms  of  the  bones  have  symptoms  analogous  to  those  of 
aneurisms  of  the  soft  parts,  and  it  is  possible,  therefore,  to  mistake  one  of 
these  affections  for  the  other.  ITevertheless,  it  is  generally  easy  to  distinguish 
them  by  the  following  characteristics :  Aneurism  of  the  bone  is  connected 
with  the  subjacent  bone ;  there  are  often  found  near  its  base  lamellae  of  bone 
which  give  the  sensation  of  crepitation  ;  by  pressing  down  upon  the  tumor, 
it  is  noticed  that  the  bone  has  undergone  a  loss  of  substance.  Other  aneu- 
risms are  movable,  and  but  loosely  connected  with  the  bone  near  them ;  they 
may  be  displaced,  and  they  have  a  much  more  marked  blowing  sound.  The 
diagnosis  from  tumors  accompanied  by  pulsation  rests  upon  the  following 
signs :  (1)  An  aneurism  in  the  bone  disappears  almost  wholly  under  continu- 
ous pressure,  while  a  sarcomatous  or  carcinomatous  tumor  is  but  little  affected 
by  pressure.  (2)  If  the  principal  artery  of  the  limb  be  compressed,  turges- 
cence  and  pulsation  reappear  much  more  quickly  in  purely  vascular  tumors. 
(3)  Fluctuation,  combined  with  pulsation  and  a  murmur,  constitutes,  accord- 
ing to  Professor  Richet,  a  clinical  sign  of  great  value.  In  case  there  is  an 
envelope  of  bone,  an  exploratory  puncture,  giving  a  jet  of  arterial  blood,  will 
enable  one  to  make  the  diagnosis.    (Jamain  and  Terrier.) 

Prognosis. — These  tumors  are  grave  because  they  destroy  the  bone  upon 
which  they  are  situated,  abolish  the  function  of  the  limb,  and  necessitate 
ligation  of  the  principal  artery  or  amputation. 

Treatment. — (1)  Ligation  of  the  principal  artery  of  'the  limb  has  been  em- 
ployed in  five  cases,  and  has  been  followed  by  success  four  times  (Lallemand, 
Eoux,  Lagout,  Demongeot  de  Confevron) ;  in  the  fifth  case  considerable  im- 
provement followed,  but  there  was  a  recurrence  after  a  fall  on  the  knee 
(Carnochan). 

(2)  Amputation  has  been  practised  in  three  cases,  with  one  death  (Peterson), 
one  recovery  (Parisot),  and  one  recurrence  (Scarpa).  A  fourth  patient,  ope- 
rated upon  by  Richet,  had  secondary  hemorrhages  which  required  ligature 
of  the  subclavian,  the  patient  dying  of  pyaemia. 

(3)  Compression  of  the  principal  artery  has  failed  in  one  case.  It  seems  to 
me  that  this  method  of  treatment  ought  always  to  be  employed  at  first.  After 
a  methodical  trial  of  it,  one  may  think  of  further  surgical  interference.  To 
sum  up,  in  cases  of  pulsatile  tumors  of  the  bones,  the  surgeon  should  com- 
mence by  compression  of  the  principal  vessel  of  the  limb.  If  compression 
fails,  he  should  try  the  ligature.  Amputation  should  be  practised  only  as  a 
last  resort.  Electro-puncture,  and  the  coagulating  injections  recommended 
by  Volkmann,  should  be  utterly  rejected.  I  have  given  here  a  summary  of 
the  investigations  of  certain  surgeons  in  regard  to  aneurisms  of  the  bones,  but 
I  feel  bound  to  say  that  this  lesion  is  extremely  rare,  and  that,  in  the  great 
majority  of  cases,  very  vascular  sarcomata  have  been  mistaken  for  aneurisms — 
tumors  which  are  truly  aneurismal,  and  which  present  all  the  clinical  signs 
of  a  dilatation  situated  in  the  course  of  a  large  vessel.  In  the  museum  of 
our  Faculty  of  Medicine  are  found  several  specimens  of  this  kind,  collected 
by  Marc-Antoine  Petit,  Gensoul,  etc.,  and  designated  by  the  name  of  aneu- 
rism. These  tumors  required  amputation  of  the  limb,  and  from  their  anato- 
mico-pathological  characteristics  it  is  evident  that  those  surgeons  had  telan- 
giectatic sarcomata  to  deal  with. 
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Cysts  of  Bone. 


E.  Cruveilhier^  has  described  cystic  cavities  which  he  considers  the 
starting  point  of  intra-osseous  abscesses.  Their  study  belongs  with  that  of 
abscesses  of  the  bones.  The  same  is  true  of  a  certain  number  of  tumors 
which  eventually  undergo  cystic  degeneration  in  some  part  of  their  sub- 
stance. The  most  important  variety  of  bone-cyst  is  of  parasitic  origin — I 
refer  to  the  hydatid  cyst.  Finally,  true  cysts  are  met  with.  These  last  two 
varieties  alone  shall  occupy  us.  As  they  differ  only  in  their  pathological 
anatomy  and  in  their  etiology,  I  shall  describe  both  varieties  together.  I 
shall  eliminate  at  the  outset  a  whole  variety  of  cysts  which  arise  in  the 
maxillary  bones,  and  which  are  known  by  the  names  of  dental  cysts,  cysts  of 
the  periosteum,  cysts  of  the  roots,  follicular  cysts,  dentiferous  cysts.  I  shall  do 
the  same  with  regard  to  cysts  of  the  maxillary  sinus,  and  those  of  the  infe- 
rior maxilla,  which  sometimes  contain,  as  Prof.  Gosselin  has  remarked,  serum 
and  sero-sanguinolent  fluid. 

Pathological  Anatomy. — Simple  bone-cysts  are  unilocular  or  multilocular, 
but  much  more  frequently  multilocular.  Their  size  varies.  They  may  at- 
tain considerable  dimensions,  as  in  Nelaton's  case,  in  which  the  tumor  occu- 
pied the  femur  from  the  base  of  the  great  trochanter  to  a  point  two  centi- 
metres above  the  condyles.  The  internal  wall  is  covered  with  a  membrane 
having  the  smooth  appearance  of  serous  surfaces,  and  sometimes  presenting 
fibroid  vegetations.  These  cysts  sometimes  contain  pure  serum,  sometimes 
sero-sanguinolent  serum,  sometimes  a  viscid  liquid  like  a  solution  of  gum. 
In  multilocular  cysts,  delicate  partitions  separate  the  different  cavities. 

In  almost  all  bone-cysts  echinococci  have  been  found,  and  in  one  the  cysti- 
cercus  cellulosus.  The  cyst  itself  shows  nothing  peculiar ;  it  is  constituted 
like  all  hydatid  cysts ;  the  bone  occupied  by  the  parasite  is  at  first  hollowed 
out  into  a  cavity,  which  increases  as  the  vesicle  is  developed.  It  becomes 
distended,  and  the  shell  of  bone  ends  by  being  perforated,  when  the  hydatid 
is  covered  only  by  the  periosteum.  Hydatids  usually  occur  in  the  sjwngy 
tissue ;  sometimes  however  they  are  met, with  in  the  medullary  canal.  In  a 
specimen  which  I  examined  some  years  ago  at  the  Hotel-Dieu,  and  which 
was  derived  from  the  practice  of  a  physician  in  the  country,. I  found  several 
hydatids  in  the  medullary  canal  of  the  tibia  from  a  leg  amputated  the  even- 
ing before  at  the  point  of  election.  I  could  not  get  any  history  of  the  case, 
but  a  marked  hyperostosis,  and  fistulous  tracks  which  appeared  to  be  old,  on 
the  inner  surface  of  the  bone,  attested  the  chronic  character  of  the  affection. 

Situation. — Hydatids  are  met  with  in  almost  all  the  bones:  tibia,  humerus, 
femur,  vertebrae,  and  iliac  bones.  A  number  of  bones  may  be  affected  at  the 
same  time.  In  1872,  in  the  service  of  Dr.  L6on  Labbe,  at  the  hospital  of  La 
Piti6,  there  was  a  patient  who  had  a  large  hydatid  cyst  of  the  humerus  and 
scapula.  Simple  cysts  of  the  bones  have  been  seen  in  the  femur  by  N^laton, 
in  the  humerus  by  Sir  Astley  Cooper  and  Monod,  in  the  tibia  by  Sir  Astley 
Cooper,  in  the  ulna  by  Carle,^  and  in  the  scapula  by  Robert. 

Nature. — The  ideas  which  we  have  in  regard  to  cysts  [apart  from  hydatid 
cysts]  of  the  bones  are  very  incomplete.  Volkmann  considers  them  as  meta- 
morphoses of  solid  tumors.     In  reality  there  is  no  certainty  on  this  subject.    ' 

Etiology. — Nothing  is  known  relative  to  the  etiology  of  true  cysts.  As  for 
hydatid  cysts  of  the  bones,  their  etiology  is  the  same  as  that  of  all  hydatid 
cysts.     Traumatism  seems  to  play  a  certain  part  in  their  development.* 

'  Sur  ujie  forme  sp§oiale  d'abofes  des  os.     (Thfese.)     Paris,  1865. 
2  Lyon  M4d.,  1878.  3  Bonoour,  Tlidse,  1878. 
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Symptoms. — These  tumors  generally  develop  without  pain  and  without  in- 
flammation. The  fii'st  symptom  is  swelling  of  the  bone.  This  swelling  is  at 
first  hard;  afterwards  parchment-like  crackling  can  he  perceived;  finally, 
the  shell  of  bone  being  destroyed,  fluctuation  may  be  noticed,  and  sometimes 
the  hydatid  fremitus.  The  symptoms  observed  in  the  neighboring  parts  vary 
according  to  the  region  aftected.  They  are,  speaking  generally,  the  symp- 
toms of  compression.  Spontaneous  fractures  often  occur  from  the  slightest 
cause.  As  a  rule  these  fractures  do  not  unite,  and  the  diagnosis  is  established 
by  operations  undertaken  for  the  cure  of  the  pseudarthrosis.  The  neighbor- 
ing joints  may  be  involved.  In  some  cases  the  cyst  suppurates  under  the 
influence  of  a  traumatism  or  of  surgical  intervention. 

Diagnosis. — The  diagnosis  is  almost  impossible  at  all  stages  of  the  disease, 
and  in  the  later  periods  it  can  only  be  established  by  exploratory  puncture. 

Treatment. — (1)  Puncture. — Puncture,  whether  simple  or  combined  with 
irritant  injections,  does  not  give  satisfactory  results. 

(2)  Incision. — This  procedure  consists  in  opening  the  cyst  freely  through 
its  whole  extent,  emptying  it  entirely  of  its  liquid  and  of  all  the  hydatid 
sacs,  and  leaving  to  suppuration  the  work  of  cure.  The  contraction  of  the 
sac  does  not  commence  until  after  several  weeks,  and  complete  recovery  may 
be  delayed  more  than  a  year. 

(3)  Resection. — This  consists  either  in  gouging  out  the  bone,  if  it  is  not  in- 
vaded through  its  whole  thickness,  or  in  a  true  resection  involving  a  greater 
or  less  length  of  the  diaphysis.  The  subperiosteal  method  ought  to  be 
carried  out  as  strictly  as  possible. 

(4)  Amputation  is  the  last  resource,  in  cases  in  which  the  cyst  occupies  too 
great  an  extent  of  the  bone  for  the  employment  of  milder  measures. 

Sarcomata  of  Bone. 

History. — The  tumors  which  are  at  the  present  day  known  as  sarcomata 
of  bone,  have  a  history  which  may  be  divided  into  three  periods.  The 
first  period  is  one  of  entire  confusion.  J.  L.  Petit  and  Sir  Astley  Cooper 
called  them  exostoses  and  carnifications.  Sir  Astley  Cooper,  however, 
classified  them  according  to  their  point  of  origin,  and  divided  them  into 
fungous  medullary  exostoses  and  fungous  periosteal  exostoses.  The  word  osteo- 
sarcoma, which  appeared  with  Samuel  Cooper,  Boyer,  and  Picherand,  was  up 
to  the  time  of  Dupaytren  synonymous  with  cancer  of  the  bones,  and  it  was 
again  cancer  of  the  bones  which  B^rard  described.'  Nelaton  considered  sar- 
coma of  the  bones  as  the  second  form  of  cancer ;  and  the  same  is  true  of  the 
authors  of  the  Compendium.  The  second  period  is  characterized  by  the  pre- 
ponderating influence  of  micrographic  researches.  Lebert  studied  the  fibro- 
plastic tumors,  Pobin  the  embryoplastic,  and  Paget  the  myeloid,  which  were 
analogous  to  the  medulla  of  the  bones,  and  which  Eobin  divided  into  myelo- 
plaxic  and  medullo-cellular  tumors;  Virchow  restored  all  these  tumors  to 
the  class  of  sarcomata.  Finally,  the  third  period  is  that  in  which  an  effort 
has  been  made  to  reconcile  clinical  experience  and  histological  data.  li. 
Gray,  Robin,  and  E.  ISTelaton,  seek  to  distinguish  microscopically  certain  benign 
tumors  which  form  the  myeloplaxic  or  medullo-cellular  class  of  myeloid 
tumors.  This  distinction  is  also  accepted  as  well  defined  by  MM.  Verneuil 
and  Marchand,^  but  some  malignant  cases  have  been  recorded,  and  certain 
of  these  tumors  include  anatomical  elements  which  connect  them  with  the 

'  Dictionnaire  en  30  volumes.     Art.  Osteosaroome. 
2  Diet.  EnoyolopSdique.     Art.  Moelle  des  os. 
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other  sarcomata  by  insensible  gradations ;  so  that,  while  treating  them  as  a 
separate  group,  I  shall  include  them  in  the  grand  class  of  sarcomata.  Vir- 
chow  has  added  to  the  tumors  already  classified  a  variety  formerly  described 
by  Miiller — osteoid  tumors.  I  shall  devote  a  few  words  to- them.  Finally,  I 
shall  describe  in  a  third  group  \he  fasciculated,  and  the  encephaloid  sarcomata, 
neoplasms  which  have  often  been  thrown  together  under  the  name  of  osteo- 
sarcomata.     We  find  them  thus  described  'by  Schwartz.' 

The  sarcomata  are  situated  on  the  long  bones  oftener  than  on  the  short 
bones,  on  the  lower  limb  oftener  than  on  the  upper,  on  the  bones  near  the 
trunk  oftener  than  on  bones  remote  from  it,  on  the  extremities  oftener  than 
on  the  b6dy  of  the  bone,  and  this  because  of  physiological  considerations  to 
which  I  have  already  referred.  Usually  the  disease  begins  as  a  single  tumor, 
but  under  some  circumstances  several  bones  are  attacked  simultaneously, 
without  there  being  any  possible  question  of  generalization.  In  a  patient 
under  my  care,  there  appeared,  at  the  same  time  with  a  sarcomatous  tumor 
of  the  upper  end  of  the  fibula,  a  number  of  other  tumors  of  the  same  nature 
on  the  cranium;  these  neoplasms  were  absolutely  contemporaneous.  The  size 
of  the  original  tumor  is  variable ;  it  may  reach  a  considerable  development, 
and  especially  in  young  subjects.  I  have  seen  sarcomata  of  the  femur  six 
times  the  size  of  the  thigh.  In  a  case  of  Herrgott's,  the  limb  could  hot  have 
been'  put  into  a  potato-bag.  The  consistence  is  variable  in  diflferent  tumors, 
and  even  in  diflierent  parts  of  the  same  tumor.  The  sensation  of  crepitation  is 
frequently  perceived ;  this  is  sometimes  the  parchment-like  crepitation,  and 
sometimes  a  crepitation  caused  by  the  breaking  of  trabeculse  of  bone,  like 
the  crackling  of  an  egg-shell.  This  peculiar  noise,  which  one  does  not  forget 
when  it  has  been  once  distinctly  heard,  is  often  of  capital  importance  for 
diagnosis.  The  hard  tumors  push  away  the  organs,  distend  them,  separate 
them,  and  cause  their  atrophy.  The  soft  tumors  at  first  separate  the  tissues, 
but  then  permit  themselves  to  be  depressed  and  to  receive  the  imprint  of 
neighboring  organs,  in  the  form  of  depressions  and  grooves.  The  compres- 
sion acts  in  different  ways  on  different  organs.  Compression  of  the  nerves 
gives  rise  to  paralysis  of  the  innervated  territory,  to  neuritis,  and  to  trophic 
disturbances.  The  arteries  ai'e  rarely  destroyed,  and  remain  permeable,  though 
surrounded  by  the  tumor.  The  veins  are  flattened,  obliterated,  and  invaded 
by  sarcomatous  outgrowths,  which  protrude  from  their  internal  wall  and  may 
become  the  starting-point  of  emboli.  The  aponeuroses  are  thinned,  and  after- 
wards perforated.  The  distended  skin  becomes  frayed,  and  sloughs,  when 
the  tumor  has  attained  a  considerable  size. 

Myeloid  Tumors. — Synonyms:  Medullo-cellular  and  myeloplaxic  tumors ; 
central  or  myelogenic  sarcomata. 

Pathological  Anatomy. — The  maxillae  are  the  bones  oftenest  affected,  then 
come  the  parts  of  the  skeleton  supplied  with  red  marrow,  the  epiphyses  of 
the  large  bones,  the  sternum,  the  bodies  of  the  vertebrae,  etc.  M.  Oilier" 
found  seven  myeloid  tumors  of  the  upper  jaw  made  up  of  myeloplaxes ;  once 
also  the  lower  jaw,  the  vertebral  column,  one  of  the  parietal  bones,  the  tibia, 
and  the  phalanx  of  the  index  were  affected  with  myeloplaxic  myeloid  tumors, 
twice  the  femur  was  invaded,  and  in  two  other  cases  the  same  bone  presented 
a  tumor  with  medullo-cells.  In  a  general  way  these  tumors  have  a  double 
origin:  they  may  be  peri-osseal  or  intra-medullary,  that  is  to  say,  periosteal 
or  central.  Periosteal  neoplasms  have  been  rejected  by  Vichow  in  fibro-plastic 
sarcomata  and  in  osteoid  sarcomata.    According  to  other  authors,  these  tumors 

'  Ost^osarcomes  des  membres.     (Thfege  d'agr^gation.)     Paris,  1880. 
!  Th6se.     Montpellier,  1855. 
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are  a  transition  stage  between  benign  and  malignant  growths.  Verneuil  and 
Marchand  consider  them  as  belonging  clearly  to  myeloid  tumors.  They  rest 
upon  the  bone,  with  which  they  have  cellulo-vascular  attachments.  The 
bone-tissue  at  their  seat  may  show  only  superficial  erosions,  but  sometimes 
the  depression  penetrates  to  the  meduUaiy  canal.  Intra-osseal  tumors  are  by 
far  the  most  frequent.  They  are  encysted  or  dilFused.  In  the  encysted  form, 
in  proportion  as  the  bone  is-  destroyed  by  the  encroachments  of  the  tumor, 
a  sub-periosteal  new  formation  forms  a  more  or  less  thick  shell  of  bone  around 
it.  When  this  shell  is  wanting  at  any  part,  the  wall  of  the  cyst  is  osteo- 
fibrous.  In  the  diffuse  form,  neoplastic  masses  of  variable  size  are  spread 
through  the  much  enlai'ged  areolae  of  the  bone.  The  bone  then  acquires  a 
peculiar  cavernous  appearance.  Vascularization  is  very  abundant,  and  inter- 
stitial hemorrhages,  by  filling  the  areolae  with  blood,  produce  a  resemblance 
to  aneurism.  ]S"elaton  has  spoken  of  a  form  called  perforating,  which  is  re- 
markable for  the  rapidity  with  which  central  tumors  perforate  the  bone  and 
spread  outside  of  it. 

The  neighboring  tissues — aponeuroses,  muscles,  tendons,  vessels,  and  nerves 
— are  pressed  backwards  and  asunder,  and  hollow  out  for  themselves  depres- 
sions and  grooves  in  the  neoplasm  without  being  involved  in  the  degenera- 
tion. The  cartilages  oppose  an  almost  insuperable  barrier  to  invasion,  and, 
in  order  to  penetrate  to  the  joints,  the  neoplasm  goes  around  them.  E.  Nelaton 
has  spoken  of  two  varieties  of  myeloid  tumor:  one  in  the  crude  state,  the 
other  in  the  state  of  softening.  Sub-periosteal  myeloid  tumors  have  a  firm 
and  resistant  consistence,  such  as  is  rarely  presented  by  inti'a-osseal  tumors. 
The  tissue  in  the  intra-osseal  form  is  at  first  firm,  elastic,  and  quite  coherent, 
but  is  at  a  later  period  transformed  by  softening  into  a  substance  without 
more  cohesion  than  the  substance  of  the  brain.  When  in  this  stage  hemor- 
rhages occur,  they  transform  the  morbid  growth  into  a  brownish  mass  which 
might  be  mistaken  for  clots.  Tumors  composed  of  myeloplaxes  have  on 
section  a  red,  or  reddish-brown,  color.  Those  which  are  made  of  medullo- 
cells  have  a  yellowish-gray  tinge. 

Histological  Structure. — Myeloplaxes  and  meduUo-cells  are  the  funda- 
mental element  of  these  tumors.  In  such  neoplasms  they  have  the  same 
form  as  in  the  medulla,  but  often  their  size  is  larger.  Fibrous  trabeculse 
traverse  the  tumor,  and  form  a  sort  of  reticulum,  in  the  meshes  of  which  the 
myeloid  cells  rest.  But  this  fibrous  tissue  is  onty  accessory,  and  its  greater 
or  less  quantity  modifies  the  consistence  of  the  tumor.  In  the  centre  of  the 
mass  there  is  often  found  a  trabecular  network  of  perfect  bone-tissue.  (Ver- 
neuil and  Marchand.)  These  tumors  present  multiple  degenerations :  fatty, 
cystic,  telangiectatic.  Cavities  are  found  in  them,  filled  with  blood  from 
interstitial  hemorrhages  ;  and  masses  of  bone,  which  have  sometimes  led  to 
their  being  considered  as  ossifying  tumors. 

Etiology. — Myeloid  tumors  are  usually  developed  below  the  age  of  thirty 
years,  and  oftener  in  men  than  in  women.  Traumatism  has  been  noted 
as  a  predisposing  cause,  as  well  as  repeated  irritations  of  one  point  of  the 
skeleton. 

Symptoms. — These  tumors  are  developed  either  in  the  mouth,  inside  or  out- 
side of  the  dental  arches,  or — but  much  more  rarely — in  an  epiphysis  or  even 
a  diaphysis  of  a  long  bone.  They  are  adherent  to  the  bone,  and  are  not 
movable  at  any  period  of  their  evolution.  Peri-osseal  myeloid  tumors  are 
hard  and  firm.  ~^o  notion  can  be  formed  of  the  consistence  of  intra-osseal 
tumors  until  they  have  perforated  the  compact  substance ;  a  little  before  which 
occurrence,  parchment-like  crepitation  may  sometimes  be  perceived,  even  on 
light  pressure.  The  consistence  varies  also  with  the  points  examined  ;  there 
are  few  tumors  which  exhibit  difleVences  of  consistence  in  different  points  in 
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SO  distinct  a  manner.  These  tumors  are  often  the  seat  of  pulsation,  of  expansile 
motion,  and  even  of  a  murmur.  Their  complications  are :  plastic  arthritis  due 
to  proximity,  spontaneous  fractures,  distortions  of  the  joints,  etc.  (Terrier.) 
The  first  stage  of  development  of  these  growths  usually  passes  unnoticed. 
Sometimes  they  are  first  observed  after  a  traumatism,  which  may,  moreover, 
provoke  rapid  evolution  of  a  tumor  which  up  to  that  time  had  been  slowly 
developed.  These  tumors  are  usually  painless,  except  in  cases  with  a  rapid 
course.  The  health  and  constitution  of  the  patients  remain  a  long  time  unaf- 
fected. Verneuil  thinks  that  these  tumors  do  not  invade  the  lymphatic 
glands;  in  a  case  of  OUier's,  however,  the  glands  were  implicated.  The  size 
of  the  mass,  ulceration  of  the  skin  from  stretching,  consecutive  suppuration, 
interstitial  hemorrhages,  and  pain,  end  by  exhausting  the  patient. 

Diagnosis. — The  diagnosis  is  not  always  easy.  An  exploratory  puncture 
generally  gives  exit  to  a  few  drops  of  blood,  a  thing  which  does  not  occur 
upon  puncture  of  a  fibroma  or  chondroma.  Central  tumors  cannot  be  diag- 
nosticated with  certainty  at  the  outset.  The  absence  of  glandular  engorge- 
ment, and  the  integrity  of  the  general  health,  may  lead  to  a  thought  of  these 
tumors. 

Prognosis. — Myeloid  tumors  are  benign,  but  perhaps  less  so  than  E.  Nela- 
ton  seems  to  think.  There  are,  in  fact,  rapid  and  malignant  cases — quite 
rare  according  to  Verneuil,  but  quite  frequent  according  to  Virchow,  espe- 
cially when  the  affection  is  seated  in  the  bones  of  the  limbs. 

Treatment — (1)  Ligation  of  the  Artery  of  the  Limb. — This  operation  was 
done  by  Dupuytren  in  a  case  in  which  there  was  pulsation,  and  it  gave  a 
good  result  for  seven  years,  when  recurrence  took  place,  making  amputation 
necessary.  I  only  mention  this  case,  which  probably  rests  upon  an  inexact 
diagnosis.  (2)  Simple  Excision. — Excision,  which  has  been  employed  especi- 
ally for  periosteal  tumors,  is  an  incomplete  operation,  to  which  cauterization 
or  scraping  of  the  surface  of  the  bone  must  be  added.  (3)  Excision  of  the 
Tum.or  aiid  Ablation  of  a  portion  of  the  Bone. — In  this,  ablation  of  the  tumor  is 
followed  by  scooping  out  of  the  bone  with  the  gouge  and  mallet,  through 
the  whole  extent  which  may  be  supposed  to  be  affected.  (4)  Partial  or  total 
resection  is  especially  applicable  to  the  maxillse.  (5)  Amputation,  or  better, 
disarticulation,  is  the  procedure  especially  applicable  to  the  bones  of  the  limbs. 

After  having  described  myeloid  tumors,  I  cannot  pass  over  in  silence  a 
variety  of  growth  described  by  Dr.  Bouveret,^  which  he  has  called  osteoblastic 
tumor.  This  is  a  neoplasm  composed  essentially  of  the  elements  which  are 
met  with  in  bone-marrow ;  but  by  its  generalization  this  tumor  is  assimilated 
to  tumors  of  greater  malignity. 

The  sarcomata  which  I  am  next  about  to  describe  are  of  two  varieties, 
when  regarded  from  the  standpoint  of  pathological  anatomy.  Their  symp- 
toms closely  resemble  those  of  some  tumors  of  which  I  have  spoken  already. 
I  shall  consider  them  especially  in  regard  to  their  malignity. 

Easciculated  Sarcomata. — Synonyms:  Fibro-plastic  tumors;  spindle-celled 
sarcomata;  recurrent  fibroids  (Paget);  fibro-nuclear  sarcomata  (Bennet). 
Situation. — These  neoplasms  are  met  with  especially  at  the  ends  of  the  bones, 
but  sometimes  also  in  the  diaphysis.  They  are  situated  preferably  in  the 
long  bones,  as  in  the  lower  end  of  the  femur  or  the  upper  end  of  the  tibia; 
but  they  are  also  seen  in  bones  of  the  cranium,  of  the  face,  of  the  tarsus,  etc. 
Their  size  is  often  considerable ;  their  shape  is  rounded  or  oval ;  they  are 
smooth,  and  rarely  bosselated.     Their  starting-point  may  be  the  periosteum 
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or  the  centre  of  the  bone.  Central  tumors  have  a  bony,  or  an  osteo-fibrous 
shell,  which  is  wanting  in  periosteal  tumors,  in  which  there  is  from  the  first 
only  a  fibrous  shell  furnished  by  the  periosteum,  which  is  usually  consecu- 
tively involved.  The  consistence  of  these  tumors  is  usually  firm  and  elastic. 
They  creak  under  the  blade  of  the  knife.  On  section,  the  surface  appears 
smooth  and  shining.  The  color  is  light  gray  in  some  places,  and  rosy  at 
others,  and  extravasations  of  blood  are  sometimes  seen. 

When  one  of  these  tumors  is  left  for  some  time  exposed  to  the  air,  a  little 
milky  juice  can  be  obtained  by  scraping.  It  is  not  unusual  to  find  in  the 
tumor  bony  trabeculse,  radiating  or  in  the  form  of  needles. 

Microscopical  Examination. — These  tumors  are  made  up  of  longer  or  shorter 
fusiform  cells  ;  those  with  small  cells  are  the  softest.  Myeloplaxes  are  found 
in  them,  as  accessory  elements.  They  undergo  cystic  degeneration  more 
rarely  than  other  neoplasms,  and  are  but  slightly  vascular. 

Encephaloid  Sarcomata. — Synonyms :  Round-celled  sarcomata ;  embryo- 
plastic  tumors ;  globo-cellular  sarcomata ;  granulation-tissue  sarcomata 
(Billroth).  Situation. — Encephaloid  sarcomata  are  situated  in  the  extremities 
of  the  long  bones,  in  the  short  bones  of  the  foot  and  of  the  hand,  and  oftener 
than  the  fasciculated  sarcomata  in  the  diaphyses  of  the  large  long  bones. 
Their  shape  is  globular ;  they  are  smooth ;  those  which  are  developed  at  the 
expense  of  the  central  canal  have  an  enveloping  capsule,  partly  bony  and  partly 
fibrous ;  those  which  arise  in  the  periosteum  have  a  fibrous  capsule  which 
is  soon  invaded.  "When  these  tumors  are  cut,  the  surface  of  the  section  pre- 
sents an  appearance  which  has  been  likened  to  the  milt  of  fish,  or  to  the 
cerebral  substance.  Exposure  to  the  air  makes  it  possible  to  collect  on  the 
surface  a  much  more  abundant  juice  than  in  the  case  of  the  preceding  tumors. 

Microscopical  Examination. — The  fundamental  element  is  the  round,  embry- 
onic cell,  the  size  of  the  white  corpuscles  of  the  blood.  As  accessory  elements 
we  meet  with  connective  tissue  of  the  ordinary  kind,  or  reticulated  tissue — 
which  has  led  Rindfleisch  to  give  this  variety  the  name  of  the  lymphadenoid 
form — or  a  very  vascular  tissue  determining  a  form  called  alveolar  by  Bill- 
roth. These  tumors  often  undergo  cystic  and  telangiectatic  degeneration,  and 
are  the  seat  of  interstitial  hemorrhages.  I  shall  now  enter  upon  the  study  of 
conditions  common  to  all  the  sarcomata. 

Condition  of  the  Neighboring  Articulations. — Gillette  considered  integrity  of 
the  joints  as  nearly  constant,  and  as  constituting  a  good  diagnostic  sign.  Dr. 
Poinsot,  who  agrees  in  this  with  S.  W.  Gross,  of  Philadelphia,  opposed  this 
assertion  at  the  Society  of  Surgery.  The  joints  are  affected  in  some  cases, 
and  more  frequently  by  central  than  by  periosteal  sarcomata.  At  the  begin- 
ning there  are  found  more  or  less  sanguinolent  eflusions.  The  cartilage  resists 
a  long  time,  but  sometimes  it  is  perforated.  At  other  times  it  is  detached 
in  its  totality,  and  the  neoplasm,  penetrating  the  peripheral  parts,  pushes  out- 
growths into  the  interior  of  the  joints.  In  some  cases  both  articular  extremi- 
ties are  involved. 

Spontaneous  Fractures. — Spontaneous  fractures  often  occur  in  cases  of  osteo- 
sarcoma of  the  long  bones.  Two  cases  may  present  themselves :  1.  The  bone 
has  already  been  invaded  by  a  periosteal  sarcoma,  and  the  two  fractured  ex- 
tremities are  lost  in  the  midst  of  the  mass  of  the  neoplasm  ;  2.  A  central  sar- 
coma has  rarefied  the  bone,  a  fracture  has  taken  place,  and  at  the  end  of  a  few 
days  a  sort  of  expansion  of  the  neoplasm  occurs  between  the  fragments,  which 
expansion  may  be  mistaken  for  callus  in  the  process  of  formation.  These 
fractures  very  rarely  consolidate ;  sometimes,  however,  callus  may  be  formed, 
but  it  rarely  comes  to  completion.  The  limb  is  removed,  or  the  patient  dies 
VOL.  VI. — 63 


994  TUMORS   OF   THE   BONES. 

beforehand  of  cachexia.  The  embryo-plastic  sarcoma  appears  to  predispose 
to  this  more  than  do  the  other  forms. 

Generalization  of  Bone-Sarcomata. — Sarcomata  of  the  bones  first  invade  the 
whole  of  the  bone  in  which  they  are  situated.  This  invasion  takes  place 
very  rapidly  in  central  sarcomata.  In  periosteal  sarcomata,  it  is  necessary 
that  the  tuinor  shall  have  first  penetrated  to  the  medullary  canal.  The 
tumor  may  extend  to  the  neighboring  bones,  especially  in  fasciculated  sar- 
coma. This  fact  is  important  in  regard  to  operations.  Involvement  of  the 
lymphatic  glands  is  occasionally  seen.  Finally,  visceral  generalization  is 
extremely  common,  especially  in  the  fasciculated  periosteal  sarcoma,  which 
has  led  S.  W.  Gross  to  say  that  spindle-celled  periosteal  sarcomata  become 
generalized  in  almost  all  cases. 

Etiology  of  Bone-Sarcomata. — The  causes  of  sarcomata  of  the  bones  are  not 
well  understood.  Their  occurrence  has  been  noted  at  the  seat  of  an  old 
fracture,  or  an  old  sprain,  or  after  a  traumatism.  This  explanation  of  their 
etiology  has  been  considered  unworthy  of  attention  by  many  surgeons,  but  I 
do  not  share  such  a  way  of  thinking.  It  is  certain  that  many  cancerous 
tumors  appear  without  appreciable  cause  in  patients  having  a  predisposi- 
tion to  such  a  development ;  but  it  is  not  less  true,  if  account  be  taken  of 
the  history  given  by  the  patients,  that  traumatism  has  often  been  the  starting- 
point  of  a  sarcoma.  I  have  often  met  with  such  a  cause,  and  I  confess  that  I 
cannot  comprehend  why  violence  capable  of  producing  infiaramatory  lesions 
in  the  contused  bones,  may  not,  in  predisposed  subjects,  play  the  part  of  a  deter- 
mining cause  in  the  development  of  neoplasms.  These  tumors  appear  be- 
tween the  ages  of  20  and  40  years,  but  especially  before  that  of  30  years. 
They  are,  according  to  Schwartz,  twice  as  frequent  among  men  as  among 
women. 

Symptoms  of  Bone-Sarcomata. — (1)  Stage  of  Onset. — The  onset  varies  with 
each  case.  In  the  greater  number  of  cases  attention  is  attracted  bj^  pain  at 
some  point,  dull,  intermittent,  increased  by  fatigue,  sometimes  rheumatic  or 
neuralgic  in  character,  and  acute  enough  to  prevent  sleep.  In  other  cases 
the  appearance  of  an  indolent  tumor  precedes  the  pains.  Finally,  in  some 
cases  the  pains  and  the  tumor  appear  simultaneously.  Central  sarcomata  are 
said  to  be  more  painful  than  periosteal ;  and  sarcomata  of  the  diaphyses  to  be 
more  painful  than  those  of  the  epiphyses.  In  some  cases  a  spontaneous  frac- 
ture is  the  initial  phenomenon. 

(2)  Stage  of  Full  Development. — The  symptoms  of  this  stage  may  be  divided 
into  three  groups :  (a)  common  symptoms,  independent  of  the  seat  of  the 
tumor ;  (b)  symptoms  depending  on  the  proximity  of  a  joint ;  (c)  symptoms 
peculiar  to  a  tumor  of  the  diaphysis. 

(a)  Common  Symptoms. — There  is  a  swelling  which  is  continuous  with  the 
bone,  and  the  base  of  which  it  is  always  necessary  to  examine,  as  the  tumor 
may  have  mobile  prolongations.  The  integuments,  which  are  generally 
healthy,  are  stretched,  but  of  normal  color,  and  thej'^  do  not  ulcerate  until 
late.  In  about  a  third  of  the  cases,  dilated  veins  are  seen.  The  muscles 
of  the  aflfected  region  are  atrophied.  Tumors  of  central  origin  often  present, 
during  some  period  of  their  evolution,  parchment-like  crepitation.  Fluctua- 
tion may  be  met  with  in  soft  tumors,  or  in  those  affected  by  cystic  degene- 
ration. In  some  cases  pulsation  and  a  blowing  sound  have  been  noticed.  The 
local  temperature  may  be  slightly  elevated.  This  local  rise  of  temperature 
is  sometimes  quite  marked,  and  is  proportioned  to  the  more  or  less  rapid 
development  of  the  tumor.  At  the  beginning,  the  general  health  is  most 
often  good.  Sometimes  slight  emaciation  is  noticed,  and  a  peculiar  fever, 
called  sarcomatous.     (Verneuil.) 
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(b)  Symptoms  depending  on  the  Fruximity  of  a  Joint. — The  swelling  assumes  a 
peculiar  shape  which  has  been  compared  to  that  of  an  enormous  leg  of  mutton. 
The  limb,  or  the  limb-segment,  is  in  a  position  analogous  to  that  which 
is  assumed  in  cases  of  arthritis.  There  is  a  greater  freedom  of  movement  than 
would,  at  first  thought,  be  supposed.  It  is  important,,  however,  to  be  careful 
not  to  confound  movements  of  the  joint  with  those  which  might  result  from 
a  fracture  near  the  articulation. 

(c)  Symptojns  peculiar  to  a  Tumor  of  the  Diaphysis. — The  shape  of  the 
tumor  may  be  globular,  if  the  tumor  is  lateral;  fusiform,  if  the  tumor  has  in- 
volved the  whole  circumference  of  the  diaphysis;  club-shaped,  if  the  tumor  is 
near  the  epiphysis.  In  a  patient  fifteen  years  old,  on  whom  I  practised,  at  the 
Croix-E.ousse  Hospital,  disarticulation  of  the  left  thigh  for  sarcoma  of  the 
diaphysis,  the  whole  shaft  was  involved  and  was  transformed  into  an  enor- 
mous sarcomatous  mass.  On  section,  the  two  connecting  cartilages  were 
seen  to  constitute  a  barrier  above  and  below.  The  consistence  is  hard  to 
estimate  on  account  of  the  layers  of  muscles.  The  neighboring  joints  are 
completely  free.  If  the  tumor  is  situated  in  a  part  of  a  limb  containing 
two  bones,  the  unafl:ected  bone  may  be  pushed  aside,  luxated,  or  consecutively 
implicated. 

(3)  Stage  of  Cachexia  and  Infection. — It  is  to  be  noticed  that  this  stage  usu- 
ally coincides  with  that  of  ulceration.  Elevations  are  formed  upon  the  tumor; 
the  distended  skin  becomes  adherent,  thinned,  and  assumes  a  purple  color.  A 
slough  forms,  ulceration  succeeds  this,  and  sarcomatous  excrescences  protrude. 
At  this  time  various  hemorrhages  may  supervene,  either  from  the  ulcera- 
tion of  the  skin,  or  from  the  sarcomatous  excrescences.  Fever  is  lighted 
up,  and  the  patient  rapidly  grows  weak  under  the  influence  of  septicsemic 
complications.  In  extremely  rare  cases,  abscesses  have  been  seen  to  develop 
in  the  neighborhood.  Then  emaciation  comes  on,  and  the  patient  has  an  earthy, 
sub-icteric  complexion,  and  dies.  Death  may  occur  from  hectic,  from  hemor- 
rhage, from  septicaemia,  or  from  generalization  of  the  afi:'ection.  Generali- 
zation is  especially  apt  to  occur  in  the  lungs,  and  this  occurrence  is  sometimes 
revealed  by  hsemoptysis,  but  often  nothing  would  lead  one  to  suspect  it. 
These  latent  pulmonary  lesions  are  sometimes  hastened  by  operations  under- 
taken for  the  removal  of  the  tumor.  When  secondary  masses  are  present 
in  other  organs,  peculiar  symptoms  will  be  found  according  to  the  organ  in- 
volved. Recurrence  after  operation  may  take  place :  in  the  operation-wound, 
in  the  cicatrix  after  healing  of  the  wound,  at  a  point  higher  up  the  limb,  or  in 
internal  organs.  The  latter  is  not  a  recurrence  but  a  generalization.  Lym- 
phatic involvement  of  a  sarcomatous  nature  is  said  to  be  rare.  Some  sur- 
geons even  find  in  this  absence  of  adenopathy  a  sign  by  which  sarcomata 
may  be  diagnosticated  from  other  varieties  of  malignant  tumor.  The  obser- 
vation is  correct ;  but  the  fact  must  not  be  lost  sight  of,  that,  when  the  skin 
is  involved  by  the  neoplasm,  and  ulcerated,  swelling  of  the  lymphatic  glands 
is  the  rule. 

Course  of  Bone-Sarcomata. — Sarcomata  of  the  periosteum  seem  to  progress 
by  interrupted  stages ;  central  sarcomata  have  a  more  continuous  course. 
The  duration  of  life,  without  surgical  operation,  has  varied  from  two  to 
forty-six  months.  The  most  malignant  tumors  seem  to  be  the  encephaloid. 
Melanotic  sarcomata  of  the  bones  are  usually  seen  in  the  stage  of  secondary 
cancer,  from  generalization ;  but  in  some  cases  the  bone-tissue  is  invaded  by 
continuity.  Thus,  in  an  old  woman  on  whom  I  practised  disarticulation  at 
the  ankle-joint  for  a  melanotic  sarcoma  of  the  foot,  the  starting-point  of 
which  was  the  skin  on  the  dorsum,  the  greater  part  of  the  bones  of  the  tarsus 
were  infiltrated  with  melanotic  nodules. 
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Diagnosis. — Fibroma  of  the  bones  is  rare.  Its  slow  course  and  hard  consist- 
ence may  make  its  presence  probable,  but  not  certain.  Chondroma  has  nodes 
and  bosses ;  it  is  often  situated  on  the  fingers,  does  not  infect  the  lymphatic 
glands  or  the  viscera,  and  has  a  slow  and  benign  course.  Cysts  may  be  re- 
cognized by  exploratory  puncture.  Carcinoma  develops  very  rapidly,  but  a 
diagnosis  cannot  a,lways  be  made,  unless  one  can  find  on  the  patient  other 
tumors  of  the  same  nature.  Osteosarcoma  may  be  diagnosticated  by  taking 
into  account  the  course  of  the  affection,  its  manner  of  development,  and  the 
characteristics  of  the  tumor.  A  valuable  sign,  when  it  can  be  perceived 
with  the  fingers,  is  the  bony  crepitation  of  which  I  have  already  spoken. 

Treatment. — The  only  rational  treatment  is  ablation,  whenever  it  is  possible. 
But  it  is  necessary  to  remove  absolutely  all  of  the  new  growth.  Every  sar- 
coma has  a  local  and  benign  stage,  says  Schwartz.  It  is  advisable  therefore 
to  operate  as  soon  as  possible.  If  there  are  enlarged  lymphatic  glands,  they 
should  be  removed ;  if  their  removal  is  not  possible,  one  may  hesitate  to  inter- 
fere, since  the  operation  will  necessarily  be  an  imperfect  one.  Generalization, 
whether  visceral  or  osseous,  contra-indicates  operation.  One  may,  however, 
be  induced  to  interfere  if  the  principal  tumor  be  easy  to  operate  upon,  or  if 
it  be  the  seat  of  grave  symptoms,  whilst  the  secondary  tumors  do  not  im- 
mediately threaten  life.  In  a  child  six  years  old,  afllicted  with  an  enormous 
ulcerated  sarcoma  of  the  right  femur,  a  painful  tumor  and  the  seat  of  repeated 
uncontrollable  hemorrhages,  I  did  not  hesitate,  in  spite  of  large  lymphatic 
glands  in  the  groin,  to  practise  amputation  in  the  middle  of  the  thigh.  By 
means  of  the  antiseptic  method  I  secured  complete  union  by  the  first  inten- 
tion. Three  weeks  afterward,  the  child  could  not  be  recognized ;  his  general 
condition  had  become  excellent ;  he  laughed,  and  played  upon  his  bed.  He 
died  five  months  afterwards,  carried  off"  by  visceral  generalization.  Is  it  per- 
missible to  amputate  in  the  continuity  of  the  affected  bone  ?  This  question 
can  be  answered  in  the  affirmative  in  cases  in  which  there  are  well-circum- 
scribed, benign  tumors,  and  sometimes  also  when  the  tumor  is  situated  in 
the  femur,  since  disarticulation  at  the  hip-joint  is  too  grave  an  operation  for 
one  not  to  hesitate  to  practise  it  at  the  outset.  Ifevertheless,  in  the  majority 
of  cases  recourse  should  be  had  to  remote  disarticulation.  Resection  is  appli- 
cable to  benign  tumors  alone.  Ligation  of  the  large  arterial  trunks  has 
seemed  to  succeed  two  or  three  times.;  but  it  ought  not  to  inspire  any  con- 
fidence. 

Osteoid  Tumohs. 

The  name  of  osteoid  tumors  is  applied  by  authors  to  tumors  of  very 
diverse  nature;  and  this  confusion  of  terms  is  the  cause  of  much  obscurity. 
(Heydenreich.)  Miiller,  in  1843,  was  the  first  to  study  them,  and  he  con- 
sidered them  as  malignant.  Lebert,  in  1845,  classed  them  with  homologous 
tumors,  and  looked  upon  them  as  benign.  Stanley  insisted  on  their  malig- 
nancy. Virchow,  studying  the  development  of  the  bones,  found  in  the  bones 
of  rachitic  children  a  tissue  which  he  called  osteoid,  and  which  he  errone- 
ously considered  to  be  bone-tissue  in  the  process  of  physiological  formation, 
but  which  is  peculiar  to  rachitic  bones.  Osteoid  tumors  will,  in  these  pages, 
be  regarded  as  neoplasms  formed  of  the  osteoid  tissue  of  Virchow. 

The  following  are  the  terms  in  which  Cornil  and  Eanvier  describe  these 

frowths:  "An  osteoid  tumor  is  made  up  of  trabeculfe  of  different  form  and 
imensions,  composed  of  a  homogeneous  or  obscurely  fibrillated' refractive 
substance,  often  infiltrated  with  calcareous  granules,  containing  angular  cor- 
puscles. The  trabeculse  are  separated  by  fibrous  tissue  in  which  the  ves- 
sels run."    "  There  are  almost  always  scattered  through  them  islets  of  carti- 
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lage  which  are  developed  in  the  fibrous  tissue  between  the  trabeculse  (osteoid 
chondromata)."  "  Calcareous  infiltration  in  some  part  of  these  tumors  is 
almost  the  rule.  Isolated  granules  are  deposited  in  the  fundamental  substance 
of  the  trabeculse,  but  the  corpuscles  surrounded  by  this  deposit  do  not  thereby 
become  bone-corpuscles.  These  corpuscles  never  exhibit  any  other  than 
incomplete  prolongations,  and  in  small  number.  The  fundamental  substance 
never  becomes  lamellar."  "These  tumors  are  formed  of  a  single  mass,  or  if 
they  are  lobulated,  they  never  show  this  disposition  in  as  marked  a  degree 
as  do  ordinary  chondromata." 

Examination  of  these  tumors  with  the  naked  eye  does  not  reveal  any 
characteristic  signs.  It  is  only  by  the  microscope  that  their  anatomical 
diagnosis  can  be  made.  Osteoid  tumors  arise  most  frequently  under  the 
periosteum.  They  surround  the  bone  and  adhere  to  it.  The  cortical  sub- 
stance may  contain  cavities,  or  may  be  perforated ;  but  it  is  always  possible 
to  find  the  old  bone  in  the  tumor.  The  periosteum  is  pushed  back,  and 
afterwards  destroyed,  and  finally  the  neighboring  parts  disappear  in  their 
turn.  Osteoid  tumors  are  situated  on  the  long  bones,  especially  on  the  femur 
and  the  tibia.  They  sometimes  attain  enormous  dimensions.  Their  hardness 
is  very  marked,  their  surface  is  smooth  and  has  only  slight  rugosities.  There 
is  little  tendency  to  ulceration.  The  age  of  the  patients  varies  from  seventeen 
to  fifty-five  years.  (Heydenreich.)  The  course  of  these  tumors  is  that  of 
malignant  growths ;  they  invade  the  soft  parts  and  the  adjacent  bones. 
Osteoid  tumors  recur  in  their  original  position,  and  become  generalized. 
Metastatic  growths  are  often  situated  in  the  lung.  A  clinical  diagnosis  is 
impossible ;  it  can  only  be  said  that  the  tumor  is  a  malignant  one.  The 
treatment  consists  in  ablation,  if  this  be  possible.  When  a  limb  is  afiected, 
amputation  should  be  practised  above  the  afiected  bone. 


Lymphadbnomata  of  Bone. 

Lymphadenomata  of  bone  are  findings  of  the  dissecting-room.  They  are 
usually  secondary  growths  in  patients  affected  with  generalized  lymphatic 
tumors. 

Epithbliomata  of  Bone. 

Primary  epithelioma  of  the  bones  is  rare,  while  secondary  epithelioma 
resulting  from  propagation  of  a  primary  cancerous  lesion  of  the  soft  parts  is 
relatively  frequent.  Classical  authors  do  not  speak  of  primary  epithelioma 
of  the  bone-tissue ;  and  the  only  complete  observation  of  an  affection  of  this 
kind  has  been  published  by  M.  Cornil.^ 

My  attention  was  called  for  the  first  time  to  cases  of  this  sort  by  M.  Oilier, 
who,  in  his  long  clinical  experience,  has  had  opportunity  to  see  several 
examples  of  the  kind.  In  all  cases  the  patients  are  somewhat  aged,  usually 
between  fifty  and  sixty  years,  or  more,  and  have  been  affected  in  their 
adolescence  with  more  or  less  acute  juxta-epiphyseal  osteitis  of  a  long  bone. 
These  inflammatory  affections  are  accompanied  by  necrosis  of  the  bone-tissue, 
by  abscesses  which  leave  behind  them  one  or  more  fistulous  tracks,  which 
sequestra  or  fungosities  keep  open  for  years.  Many  a  time  have  I  seen 
patients  who  have  had  fistulse  for  twenty  or  thirtj'  years,  and  in  one  case 
the  fistulous  track  had  lasted  for  fifty-one  years.  Under  the  influence  of 
causes  more  or  less  well  defined,  but  of  which  the  age  of  the  patient  must 

•  Journal  d'Anatomie  (Robin). 
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form  an  important  part,  an  inflammatory  irritation  continues  without  cessa- 
tion ;  the  local  phenomena  are  modified,  and  a  cancroidal,  intra-osseous 
tra;nsforraation  occui-s.  The  mechanism  is  certainly  the  same  as  in  the  can- 
croidal degenerations  of  old  ulcers  of  the  tongue,  and  of  old  ulcers  of  the  leg 
or  other  part  (cancroid  following  old  issues),  so  that  theoretically  bone-tissue 
ought  not  to  be  primarilj'^  the  seat  of  an  epithelioma.  The  objection  indeed 
is  only  apparent,  since  it  may  be  admitted,  in  fact,  that  the  transformation 
begins  in  the  skin,  more  or  less  depressed  and  invaginated  at  the  bottom  of 
the  sinuses ;  that  the  medulla  and  the  bone-tissue  are  affected  secondarily ; 
and  that  it  is  especially  on  account  of  the  structure  of  the  medullary  tissue 
that  rapid  infection  follows.  I  am  the  more  willing  to  admit  this  view, 
because,  in  a  patient  seen  in  my  hospital  service,  and  in  whom  there  was  a 
primary  epithelioma  of  the  left  femur,  with  old  fistulous  tracks,  the  skin 
surrounding  one  of  these  was  manifestly  the  seat  of  epitheliomatous  granula- 
tions, over  a  space  the  size  of  a  fi-anc-piece.  I  examined  some  of  these  granu- 
lations microscopically,  and  they  belonged  to  the  variety  called  lobulated 
epithelioma. 

In  such  cases  the  pains  are  sometimes  quite  severe,  and  the  bone  appears 
to  be  the  seat  of  hyperostosis;  it  may  even  acquire  a  considerable  size,  but 
the  shape  of  the  hyperostosis,  and  especially  the  history,  do  not  admit  of  the 
supposition  that  the  tumor  is  an  osteosarcoma. 

The  constant  sign  is  the  escape  of  a  more  or  less  abundant,  sanibus,  fetid 
liquid.  The  fetor  of  the  excreted  products  is  extreme;  they  have  the  peculiar 
odor  of  the  secretions  of  epithelial  cancer.  But  it  seems  that,  from  the  fact 
that  the  lesion  is  situated  in  a  cavitj'^  accessible  to  the  air,  as  is  also  the  case  in 
cancers  of  the  orifices  and  of  the  natural  passages  of  the  body,  they  acquire 
,a  peculiar  degree  of  fetor.  It  is  first  by  the  odor,  as  M.  Oilier  has  justly 
pointed  out,  that  the  diagnosis  is  established.  In  some  autopsies  that 
surgeon  found  the  medulla  of  a  whitish-yellow  hue,  transformed  into  a 
veritable  sebaceous  material,  and  with  a  certain  consistence  which  made  it 
comparable  to  a  stick  of  wax.  Any  of  the  bones  may  be  affected  with 
primary  epithelioma.  M.  Levrat,  an  agr&ge  of  the  Faculty  of  Medicine,  has 
reported  to  me  the  case  of  a  patient  in  whom  the  calcaneum  was  the  seat 
of  a  primary  epithelioma.  There  was  an  opening  in  the  skin  on  the  outer 
side  as  large  as  a  Mty'-centime  piece,  leading  into  a  vast  cavity  in  the  bone. 
There  was  a  flow  of  sanious  and  fetid  liquid  (a  fetor  sui  generis)  from  this 
orifice.  The  patient  had  been  treated  up  to  that  time  for  osteitis.  She 
declared  that  the  aflection  had  begun  in  the  deep  tissues.  Esm arch  and 
Nicoladoni  have  also  reported  cases  of  epithelioma  developed  in  the  cloacae 
of  necrosis. 

The  prognosis  is  extremely  grave.  On  account  of  the  diffuse  character  of 
the  lesions,  if  the  surgeon  can  interfere  in  time,  disarticulation  should  be 
preferred  to  amputation  in  the  continuity. 

In  a  man  forty  years' old,  who  had  been  subjected  a  year  before  by  Pro- 
fessor Desgranges  to  amputation  for  an  epithelioma  of  the  leg  following  an 
ulcer,  the  amputation  being  done  at  the  point  of  election,  there  was  a  recur- 
rence after  a  few  months.  When  I  saw  the  patient,  who  had  entered  my 
wards  in  the  hospital,  the  tumor  reached  up  to  the  knee-joint,  and  there  were 
extremely  acute  pains  in  the  stump,  probably  from  epithelial  infiltration  and 
compression  of  the  sciatic  nerve.  As  the  patient  was  already  cachectic,  and 
had  enlargement  of  the  lymphatic  glands  of  the  groin,  I  did  not  think  it 
right  to  practise  disarticulation  at  the  hip-joint,  but  amputation  in  the  middle 
of  the  thigh.  There  was  recurrence  in  the  wound  by  the  time  it  had  cica- 
trized, and  the  patient  succumbed  some  months  after  the  operation. 

Secondary  epithelioma  occurs  especially  in  the  face  and  in  the  legs.     In 
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the  former  situation,  it  necessitates  as  radical  an  ablation  of  all  the  diseased 
parts  as  is  possible.  In  the  lower  limb,  the  question  is  between  amputation 
of  the  thigh  and  disarticulation  of  the  knee-joint.  With  modern  antiseptic 
procedures,  I  prefer  the  latter  operation,  which  gives  much  the  better  result 
from  a  functional  point  of  view.  Epitheliomata  of  the  bones,  whether 
primary  or  secondary,  are  rarely  accompanied  by  generalization,  though  they 
very  frequently  give  rise  to  enlargements  of  the  lymphatic  glands.  But 
when  the  tumor  is  intra-medullary  from  the  beginning,  as  in  primary  can- 
croid, it  soon  causes  cachexia,  very  probable  because  of  the  development  of 
the  affection  in  a  tissue  as  vascular  as  the  marrow  of  bone. 


CarcInomata  of  Bone. 

Although  the  majority  of  the  malignant  tumors  described  by  the  ancients 
under  the  name  of  cancer  of  bone,  belong  to  the  class  of  sarcomata,  neverthe- 
less a  certain  number  are  primary  earcinomata.  (Volkmann,  Cornil  and  Ran- 
vier.)  Most  often,  earcinomata  of  the  bones  are  secondary,  whether  they  result 
from  the  propagation  to  the  bone-tissue  of  carcinomatous  products  of  the 
soft  parts,  or  whether  they  are  deposited  in  the  bones  as  the  result  of 
generalization  of  primary  carcinoma  of  the  soft  parts  or  of  the  viscera. 
(Jamain  and  Terrier.), 

Pathological  Anatomy. — The  commonest  form  of  carcinoma  of  the  bones  is 
the  encephaloid,  which  often  exhibits  great  vascular  richness.  Primary 
carcinoma,  which  occurs  especially  in  the  bones  of  the  face,  cranium,  verte- 
bral column,  and  pelvis,  in  the  epiphyses  of  the  large  long  bones,  and  finally 
in  the  sternum,  is  seen  in  two  distinct  forms — the  circumscribed,  and  the  infil- 
trated or  diffuse.  The  circumscribed  variety  appears  in  the  form  of  bosse- 
lated  masses,  of  variable  consistence,  pretty  well  limited,  and  sometimes 
covered  with  a  true  fibrous  capsule,  sometimes  with  a  very  fragile  shell  of 
bone,  which  is  never  present  except  at  the  beginning.  When  the  carcinoma 
is  infiltrated  or  diffuse,  it  is  seen  in  masses  scattered  through  the  medulla, 
either  of  the  diaphysis  or  of  the  epiphysis.  This  form,  which  has  been 
studied  and  described  by  Forster,  attacks  a  large  number  of  bones  at  the 
same  time,  and  generally  starts  in  the  vertebrae.  The  bone-tissue,  destroyed 
by  the  neoplasm,  loses  all  power  of  resistance.  Accordingly  fractures  are 
seen  to  occur,  or  rather  deformities  analogous  to  those  of  osteomalacia,  whence 
this  variety  has  received  the  name  of  carcinomatous  osteomalacia.  (Forster, 
Yolkmann.)  Secondary  carcinoma  is  usually  met  with  after  cancer  of  the 
testicle,  of  the  uterus,  or  of  the  breast.  It  may  be  situated  in  the  majority 
of  the  bones,  especially  in  the  spinal  column,  in  the  cranium,  and  in  the  pelvis. 
(Follin,  R.  Volkmann.) 

Etiology. — Carcinoma  of  bone  seems  to  occur  almost  equally  in  the  two 
sexes,  although  secondary  carcinoma  of  the  vertebral  column,  which  ordinarily 
follows  carcinoma  of  the  breast,  is  most  frequent  in  women.  The  age  of  the 
patients  is  usually  from  forty  to  fifty  years.' 

Symptomatology. — The  pains  in  carcinoma  of  bone  are  acute,  and  appear 
early.  Far  from  lessening  with  time,  they  only  increase  in  severity  as  the 
tumor  enlarges.  The  morbid  mass  sometimes  attains  a  considerable  size. 
Its  consistence  is  usually  unequal,  certain  parts  being  remarkably  soft, 
and  even  exhibiting  a  false  fluctuation,  which  may  lead  to  the  belief  that 
there  is  an  abscess,  especially  if  the  skin  is  hot  and  red.  Parchment-like  crepi- 
tation is  rare.     On  the  other  hand,  it  is  quite  common  to  find  pulsation, 

'  Verneuil  et  Marchaud,  Diet.  Enoyclop^dique  des  Sciences  M^dicales,  art.  Os. 
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expansile  movement,  and  a  murmur  (Bardeleben),  which  may  lead  to  carci- 
noma being  mistaken  for  an  aneurismal  tumor  of  the  bone.  The  integu- 
ments which  cover  the  growth  are  distended  and  thinned.  They  are  very 
vascular,  and  are  soon  destroyed,  the  neoplasm  ulcerating,  and  giving  rise 
to  more  or  less  serious  hemorrhages.  Spontaneous  fractures  may  complicate 
both  primary  and  secondary  carcinomata  of  the  bones.  In  a  case  of  carci- 
noma of  the  neck  of  the  femur,  mentioned  by  Volkmann,  the  physician  who 
treated  it  had  believed  that  it  was  a  coxalgia.  A  fracture  occurred,  and 
this  was  taken  for  a  spontaneous  luxation.  The  autopsy  corrected  the  mis- 
take that  had  been  made.  In  carcinoma  of  the  bones,  the  lymphatic  glands 
are  invaded  or  engorged  oftener  than  in  sarcoma.  Generalization  is  con- 
stant. Death  is  the  inevitable  termination  of  the  affection  if  left  to  itself, 
the  mean  duration  of  the  disease  being  then  about  a  year  and  a  half. 
Holmes  found  that  in  twelve  cases  out  of  twenty-eight,  death  occurred  in  the 
course  of  the  first  year;  in  five  of  these  cases  the  affection  had  not  even 
lasted  six  months.  Secondary  carcinoma  is  ushered  in  by  more  obscure 
phenomena ;  the  pains,  tumefaction,  and  deformities,  however,  should  attract 
the  attention  of  the  surgeon.  Spontaneous  fractures  sometimes  have  a 
certain  tendency  to  repair,  but  almost  always  the  fragments  end  by  remaining 
ununited.  (Malgaigne,  Nelaton,  R.  Volkmann.)  Nevertheless,  more  or  less 
temporary  consolidations  have  been  reported.    (Follin.) 

Diagnosis. — In  general,  carcinoma,  rather  than  sarcoma,  attacks  patients  of 
a  certain  age.  Its  course  is  more  rapid,  the  pains  are  acute  and  persistent, 
invasion  of  the  soft  parts  and  ulceration  of  the  skin  take  place  early,  engorge- 
ment of  the  lymphatic  glands  is  more  common.  Finally,  generalization  is 
almost  constant,  and  may  occur  very  early.  Diffuse  carcinomatous  infiltration 
sometimes  strongly  resembles  osteomalacia ;  but  the  latter  affection  usually 
attacks  a  greater  number  of  bones,  and  affects  the  general  condition  less 
rapidly.  As  for  the  diagnosis  of  secondary  carcinoma  of  the  bones,  it  rests 
entirely  upon  the  detection  of  the  primary  tumor  which  has  given  rise  to  it. 

Prognosis. — The  prognosis  is  always  grave,  on  account  of  the  frequent 
recurrences,  and  of  the  tendency  to  generalization.    (Jamain  and  Terrier.)     ■ 

Treatment. — Whenever  it  is  possible,  the  whole  bone  affected  with  carcinoma 
should  be  removed ;  that  is  to  say,  disarticulation  is  to  be  preferred  to  amputa- 
tion in  the  continuity.  (Follin,  E,.  Volkmann.)  This  measure  is  applicable 
only  to  the  limbs ;  everywhere  else,  simple  extirpation  is  an  unsatisfactory 
operation.  (Follin,  Jamain  and  Terrier.)  Croft'  amputated  the  leg  of  a  patient 
affected  with  an  encephaloid  cancer  of  the  lower  extremity  of  the  tibia.  Ten 
months  afterwards  there  was  recurrence  at  the  lower  end  of  the  femur,  the  sur- 
geon practised  disarticulation  at  the  hip-joint,  and  the  patient  again  recovered 
from  this  operation.  Unfortunately  we  do  not  know  what  became  of  him 
afterwards.^  In  all  cases  of  carcinoma  occupying  the  bones  of  the  limbs, 
amputation  is  inevitable ;  .  and  amputation  at  the  nearest  joint  should  be 
practised  whenever  it  is  possible. 

"  Lancet,  Aug.  24,1872.  2  Diet.  Encyol. 
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History  of  Orthopedic  Surgery. 

Orthop-SIDIC  Surgery  forms  an  important  section  of  surgical  science:  it 
deals  with  distortions  and  contractions  of  the  head,  trunk,  and  extremities, 
affections  which  diifer  widely  in  their  nature,  and  vary  much  in  their  method 
of  development;  its  study  includes  a  consideration  of  lesions  of  the  muscular 
and  nervous  systems,  and  of  diseases  and  injuries  of  the  bones,  joints,  fasciae, 
and  skin ;  nor  is  this  the  limit  of  orthopaedic  practice,  for  a  disordered  con- 
dition of  one  or  all  of  the  processes  of  respiration,  circulation,  and  digestion, 
may  in  some  cases  be  present  as  a  complication,  whilst  mental  disturbance 
may  give  rise  to,  or  be  itself  caused  by,  a  condition  of  deformity.  The  classi- 
fication of  such  different  affections  under  one  heading  is  apparently  unscien- 
tific, but  the  cause  of  this  grouping  is  made  evident  when  the  history  of 
orthopaedic  surgery  is  traced. 

The  treatment  of  deformities  has  been  practised  since  the  earliest  days  of 
surgery,  but  their  effective  relief  has  only  been  achieved  within  a  compara- 
tively recent  period ;  until  the  end  of  the  last  century  the  only  method  of 
practice  pursued  was  the  employment  of  mechanical  appliances,  which  was 
attended  by  a  very  small  measure  of  success.  The  first  advance  in  the 
direction  of  a  more  scientific  mode  of  procedure  was  made  by  Thilenius,  in 
1784,  who  advised,  and  under  whose  direction  was  performed,  section  of  the 
tendo  Achillis  in  a  case  of  talipes  varus ;  the  operation,  which  consisted  in  the 
free  division  of  the  tendon  by  an  open  wound,  was  followed  by  a  good  result. 
In  1804,  Sartorius  divided  the  same  tendon  in  a  boy  aged  thirteen,  who  was 
suffering  from  talipes  equinus  consequent  upon  the  formation  of  an  abscess  in 
the  calf  of  the  leg ;  the  operation  was  commenced  by  making  an  external 
wound  four  inches  long,  and  after  some  dissection  of  the  parts  the  tendon 
was  divided ;  further  dissection  was  considered  necessary  on  account  of  adhe- 
sions existing  between  the  tendon  and  adjacent  tissues,  and,  finally,  forcible 
manipulations  of  the  ankle-joint  were  practised.  This  operation,  it  is  not  sur- 
prising to  read,  was  followed  by  great  pain  and  constitutional  disturbance,  but 
the  boy  recovered  with  his  foot  in  an  improved  position,  though  with  an  an- 
chylosed  ankle-joint.  Delpech,  too,  in  1816,  treated  a  case  of  talipes  equinus 
by  section  of  the  tendo  Achillis,  dividing  this  tendon  by  making  two  lateral 
incisions  about  one  inch  in  length,  and  leaving  the  superficial  tissues  at  the 
back  of  the  tendon  intact ;  this  operation  was  followed  by  suppuration  and 
sloughing  of  the  tendon,  which,  although  a  fairly  good  result  was  ultimately 
obtained,  probably  deterred  Delpech  from  again  adopting  such  a  method  of 
procedure.     This  surgeon  appears  to  have  so  far  profited  from  his  experience 
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that  he  saw  the  necessity  of  modifying  his  plan  of  operating,  and  he  gave, 
in  a  work  published  in  1828,  this  advice :  "the  tendon  to  be  divided  should 
not  be  exposed  ;  its  section  should  be  made  by  a  detour,  and  not  by  an  inci- 
sion parallel  to  that  of  the  skin ;"  but  the  rule  thus  prescribed  was  never  prac- 
tically carried  out  by  Delpech,  so  that  although  he  first  theoretically  coun- 
selled subcutaneous  tenotomy,  it  remained  for  Stromeyer  to  perform  and  intro- 
duce the  operation.  The"  great  advance  in  the  method  of  dividing  tend'ons 
which  Stromeyer  devised,  consisted  in  making  the  external  wound  a  mere 
puncture  ;  Delpech,  in  the  rule  above  quoted,  speaks  of  the  wound  made  in  the 
superficial  tissues  as  an  incision,  so  that  although  Stromeyer  was  no  doubt  to 
some  extent  assisted  to  the  discovery  he  made  by  his  predecessor's  theoretical 
advice,  yet  his  evolution  of  subcutaneous  tenotomy  must  have  been  chiefly  the 
result  of  original  thought.  Dr.  Little  gives  the  following  translation  of  Stro- 
meyer's  description  of  the  operation  of  dividing  the  tendo  Achillis:' — 

The  operation  must  invariably  be  effected  by  puncture  without  external  incision. 
A  small,  moderately  curved,  sharp-pointed  bistoury  is  adapted  for  most  occasions.  The 
limb  should  be  extended  in  order  to  produce  the  necessary  projection  of  the  tendon, 
when  the  instrument  should  be  passed  behind  it,  the  point  perforating  the  opposite  skin  ; 
division  of  the  tense  resisting  tendon  being  effected  rather  by  pressure  of  the  edge  than 
by  its  slow  and  cautious  onward  movement.  The  skin,  being  elastic,  yields  to  the 
pressure  of  the  knife,  the  two  punctures  not  exceeding  its  width.  I  have  frequently 
divided  the  tendo  Achillis  in  this  manner  without  producing  a  second  puncture ;  but 
this  is  of  little  moment,  as  two  minute  punctures  heal  as  quickly  as  a  single  one.  The 
division  of  the  tendon  is  known  by  an  accompanying  sound,  which  can  scarcely  be 
mistaken.  The  performance  of  the  operation  with  the  point  of  the  instrument  is  less 
to  be  relied  on,  partly  from  its  being  too  weak,  and  also  because  the  operator  can  be 
less  certain  of  not  causing  injury  to  other  structures  in  the  event  of  the  patient  not 
remaining  quiet  throughout  the  operation.  .  , .  .  .  The  attempt  to  commence 
extension  directly  after  the  operation,  and  the  endeavor  immediately  to  restore  the 
limb  to  its  natural  position,  which  will  very  seldom  succeed,  and,  as  the  case  of 
Sartorius  proves,  can  only  be  effected  by  great  force,  is  neither  necessary  nor  advis- 
able. The  commencement  of  extension  before  cicatrization  of  the  wound  in  the  integu- 
ments is  unadvisable  even  when  possible,  as  it  may  produce  inflammation  and 
suppuration  not  confined  to  the  vicinity  of  the  wound  ;  it  is  unnecessary,  inasmuch  as 
the  tension  of  the  divided  muscle  is  not  restored  during  the  gradual  mechanical  exten- 
sion applied  subsequently  to  the  healing  of  the  wound,  but  occurs  after  the  complete 
reunion  of  the  tendon,  and  after  the  necessary  motions  of  the  limb  during  exercise  have 
acted  as  a  stimulus  to  its  contractility 

Stromeyer's  operation,  although  at  first  received  with  some  opposition,  was 
soon  established  as  a  safe  and  reliable  mode  of  treating  club-foot.  Dieflen- 
bach,  of  Berlin,  adopted  subcutaneous  tenotomy  with  much  enthusiasm,  and 
the  practice  Was  also  followed  by  Duval,  Bouvier,  and  Guerin,  of  Paris, 
Scoutetten,  of  Strasbourg,  and  other  continental  surgeons.  In  England,  section 
of  the  tendo  Achillis  was  performed  by  the  late  Mr.  Whipple,  of  Plymouth, 
in  the  year  1836,  but  he  appears  not  to  have  repeated  the  operation,  and  the 
case  resulted  in  nothing  further  than  enabling  this  gentleman  to  lay  claim  to 
a  priority  of  performance  of  the  operation  amongst  his  countrymen.  With 
Dr.  Little  rests  the  honor  of  introducing  subcutaneous  tenotomy  to  his  pro- 
fessional brethren  in  England  ;  Dr.  Little  himself,  having  the  misfortune  to 
suffer  from  deformity  of  the  foot,  at  once  appreciated  the  value  of  Stromeyer's 
method  of  treatment,  and  hastened  to  place  himself  under  the  eminent 
German's  care.  Greatly  benefited  by  the  treatment.  Dr.  Little  remained  to 
study  Stromeyer's  practice ;  on  returning  to  England, in  1837,  he  laid  before  the 
profession  the  valuable  results  of  his  experience,  and  chiefly  by  his  efforts  was  a 
special  hospital  for  the  practice  of  orthopaedic  surgery  established  in  London. 

•  Treatise  on  the  Nature  of  Club-Foot.     London,  1839. 
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The  introduction  of  subcutaneous  tenotomy  by  Stromeyer  was  followed  by 
results  which  can  scarcely  be  estimated  at  too  high  a  value.  ]^o  sooner  was 
it  found  that  the  treatment  of  club-foot  had  at  last  been  undertaken  upon 
scientific  principles,  than  surgeons  began  to  direct  their  attention  to  other 
forms  of  contraction  and  distortion,  and  the  operation  of  subcutaneous  teno- 
tomy was  applied  with  success  in  cases  which  had  before  been  considered  in- 
curable, and  the  treatment  of  which  had  been  relegated  to  the  quack  and 
empirical  machinist.  Like  all  other  discoveries,  subcutaneous  tenotomy  was 
at  first  employed  somewhat  recklessly,  but  this  want  of  appreciation  of  its 
capabilities  was  soon  corrected,  and  laws  for  its  fitting  performance  were: 
established  by  the  investigations  and  labor  of  many  able  men.  The  me- 
chanical appliances  previously  in  use  were  discarded  or  improved,  and  the 
machinist's  ignorance  of  the  anatomy  of  the  deformity  which  he  endeavored 
to  remedy  by  his  ill-contrived  appliances,  was  reformed  by  the  science  of  the 
surgeon.  From  subcutaneous  tenotomy  sprang  that  still  greater  field  of 
practice,  general  subcutaneous  surgery,  which,  although  not  limited  to  the 
treatment  of  cases  of  deformity,  was,  together  with  a  corrected  knowledge 
and  improved  use  of  mechanical  apparatus,  the  foundation  of  the  special 
branch  of  practice  called  orthopsedic  surgei'y.  Orthopaedic  surgery  then,  if 
it  is  to  be  considered  a  separate  section  of  our  science,  is  a  specialty  of  treat- 
ment ;  it  confines  its  therapeutic  benefits  to  no  one  organ  of  special  sense  or 
function,  nor  indeed  to  one  special  class  of  cases ;  for  although  it  deals  with 
the  treatment  of  deformities,  all  deformities  are  not  brought  within  its  range 
— such  for  instance,  as  hare-lip,  cleft-palate,  and  spina  bifida — because  the 
treatment  of  these  afl:ections  does  not  belong  to  subcutaneous  surgery. 

The  treatment  of  the  various  conditions  of  contraction  and  deformity 
which  we  have  now  to  consider,  is  a  subject  full  of  interest  to  all  surgeons ; 
few  greater  benefits  can  be  conferred  upon  sufl'ering  humanity  than  that  given 
by  the  removal  of  distortion — an  affliction  which,  whatever  may  be  its 
particular  nature,  is  most  distressing  to  its  unhappy  subject,  both  physically 
and  mentally.  One  attribute  belongs  peculiarly  to  this  branch  of  practice 
and  lends  to  it  especial  interest:  the  practitioner  is  almost  entirely  compelled 
to  rely  upon  his  own  care  and  resources  in  obtaining  a  satisfactory  result ;  he 
has  not  simply  to  place  the  afi:'ected  part  in  a  favorable  condition  for  nature  to 
eifect  the  cure,  but,  on  the  contrary,  he  has  by  constant  attention  to  combat 
opposing  forces  until  a  complete  restoration  to  the  normal  state,  if  such  be 
possible,  has  been  gained — a  termination  to  the  case  which  can  only  be 
arrived  at  by  careful , attention  to  details  and  established  rules  of  practice. 
Orthopaedic  surgery  cannot  yet  be  described  as  a  perfect  art,  but  this  much 
may  be  allowed:  that,  as  far  as  our  knowledge  goes,  it  is  an  exact  science, 
and  that  the  surgeon  who  has  studied  its  practice  with  a  reasonable  amount 
of  care,  may  confidently  assure  himself  that  he  knows  to  what  extent  he  can 
relieve  any  particular  condition  of  deformity  which  he  may  have  to  encounter. 

The  conditions  of  deformity,  the  treatment  of  which  pertains  to  orthopsedie 
surgery,  as  has  already  been  noticed,  differ  widely  in  their  nature,  and  it  may 
be  further  remarked  that  they  vary  much  in  the  relative  frequency  of  their 
development ;  three  thousand  consecutive  cases  which  have  passed  under  the 
writer's  personal  observation  were  constituted  as  follows : — 

Deformities  of  spine 937 

Club-foot 581 

Curvature  of  the  bones  of  the  leg 743 

Genu  valgum 526 

Other  deformities  of  lower  extremity 158 

Deformities  of  upper  extremity          ......  42 

Wry-neck 13 

3000 
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OLTJB-rOOT. 


The  term  club-foot  was  at  first  applied  to  only  one  form  of  distortion  of 
the  foot,  but  it  now  includes  several  affections  which  present  marked 
differences  of  character ;  for  these  affections  Dr.  Little  suggested  that  the 
generic  term  talipes  should  be  employed,  and  this  nomenclature  is  now 
universally  adopted,  the  deformities  being  classified  in  four  groups  under  the 
names  of  talipes  equinus,  talipes  calcaneus,  talipes  varus,  and  talipes  valgus. 
The  characteristic  features  of  each  of  these  varieties  of  deformity  are  well 
defined,  and  clearly  distinguish  the  different  groups;  thus,  the  subject  of  dis- 
tortion being  in  the  erect  position  in  talipes  equinus,  the  forepart  only  of  the 
foot  touches  the  ground,  the  heel  being  raised  and  not  used  in  progression ; 
in  talipes  calcaneus  the  front  of  the  foot  is  raised  and  the  heel  only  affords 
support ;  in  talipes  varus  the  outer  border  of  the  foot  is  on  the  ground,  and 
the  inner  border  is  turned  "upwards  and  inwards;  in  talipes  valgus  the  outer 
border  is  raised,  and  the  inner  side  of  the  foot  is  depressed.  A  verbal  descrip- 
tion of  these  four  conditions  of  talipes  indicates  that  the  first  two,  equinus 
and  calcaneus,  present  opposite  points  of  deformity,  and  that  the  last  two, 
varus  and  valgus,  differ  in  the  same  manner ;  this  is  to  some  extent  true,  but 
beyond  the  fact  that  the  shape  of  the  foot  assumed  in  the  respective  con- 
ditions of  equinus  and  varus,  is  so  far  different  from  that  obtaining  in  cal- 
caneus and  valgus,  that  in  the  former  cases  the  part  of  the  foot  which  touches 
the  ground  is  in  the  latter  the  part  which  is  raised,  and  vice  versa,  the 
various  deformities  possess  no  other  points  for  comparison,  and  each  must  be 
considered  as  a  separate  subject  and  be  studied  iadependently.  A  further 
elaboration  of  the  grouping  of  the  various  forms  of  talipes  has  also  been 
adopted  by  classifying  certain  combinations  of  these  deformities  which  not 
unfrequently  occur ;  thus  there  are  described  talipes  equina- varus  and  equino- 
valgus,  calcaneo-varus  and  calcaneo-valgus^ — distinguishing  titles  which  are 
justified  by  clinical  facts ;  it  will,  however,  be  more  convenient  for  descrip- 
tion to  keep  to  the  simple  forms,  and  consider  the  different  combinations 
according  as  the  chief  charaEcter  is  tic  of  distortion  represents  equinus,  varus, 
calcaneus,  or  valgus. 

The  development  of  club-foot  depends  upon  numerous  causes  which  differ 
considerably  in  their  mode  of  action ;  certain  of  these  productive  influences 
may  be  exercised  on  the  foetus,  giving  rise  to  one  or  other  of  the  forms  of 
talipes,  and  the  etiology  of  congenital  deformity  will  have  to  be  considered 
when  talipes  varus,  which  is  by  far  the  most  common  variety  of  congenital 
club-foot,  is  described.  The  non-congenital  or  acquired  forms  of  talipes  almost 
invariably  originate  in  disturbance  of  the  nervous  system,  and  in  consequent 
excitation  of  muscular  abnormality.  When  this  muscular  abnormality 
coexists  with  non-congenital  club-foot,  it  presents  itself  under  two  conditions 
which  differ  widely  from  one  another.  In  one  state  the  muscles  are  tense, 
firm,  and  well  developed,  but  they  do  not  properly  respond  to  nervous  influence, 
and  their  action  is  therefore  ill-regulated.  In  this  condition  of  the  muscles, 
which  is  called  "spastic  contraction,"  the  fibres  have  become  permanently 
shortened  and  have  lost  the  power  of  normal  extension — a  result  which  is 
generally  due  to  their  having  been  thrown  into  violent  action  through  reflex 
irritation  of  the  motor  nerve-system  in  early  life.  The .  various  affections 
which  give  rise  to  convulsions  in  early  childhood,  may,  any  one  of  them 
leave  this  state  of  permanent  muscular  contraction ;  thus,  the  eruption  of  the 
teeth,  intestinal  irritation,  due  either  to  the  presence  of  entozoa  or  to  the 
administration  of  improper  food,  and  exposure  to  cold,  are  all  exciting  causes 
of  spastic  contraction,  while  the  same  condition  is  also  frequently  developed  in 
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infants  born  before  the  full  period  of  gestation  is  completed,  and  in  those 
whose  period  of  birth  has  been  normal,  but  in  whom,  from  prolonged  labor 
or  other  causes,  the  performance  of  the  processes  of  respiration  and  circu- 
lation has  been  delayed.  The  contraction  of  the  muscles  excited  in  such  cases 
is  most  probably  dependent  upon  reflex  irritation  of  the  motor  nerves  -through 
the  sensory  or  sympathetic  systems,  and  not  upon  lesion  of  the  nerve-centres ; 
that  the  stimulus  is  reflex,  is  beyond  doubt  in  the  conditions  first  named, 
such  as  teething,  etc.,  in  which  local  irritation  is  present,  whilst  in  the  case 
of  infants  prematurely  born,  the  irritation  of  the  nerves  is  to  be  accounted  for 
by  the  demand  made  upon  tissues  not  yet  perfected,  to  fulfil  the  functions 
which  are  necessary  for  a  separate  existence. 

When  spastic  contraction  aflfects  the  muscles  of  the  leg  and  foot,  de- 
formity is  very  sure  to  occur,  the  progressive  formation  of  which  will 
have  to  be  considered  when  describing  the  different  varieties  of  club-foot. 
It  must  be  remarked  that  deformity  of  the  foot  is  not  the  only  distortion 
that  arises  from  this  tonic  muscular  spasm,  the  result  of  nerve  irritation;  any 
part  of  the  body  liable  to  the  same  influence  may  become  distorted,  but  for 
convenience  of  description  this  fact  may  be  disregarded  for  the  present,  and 
attention  may  be  directed  merely  to  the  condition  of  foot-distortion.  Accom- 
panying the  local  muscular  disturbance  there  is  not  unfrequently  present  a 
defective  condition  of  the  intellect ;  children  who  are  subjects  of  this  afliection 
are  nearly  always  slow  in  learning  to  talk,  although  they  may  readily  under- 
stand what  is  said  to  them ;  they  are  dull  and  stupid,  and  in  the  more  severe 
cases  they  may  be  semi-idiotic. 

The  other  state  of  muscular  degeneration  which  has  been  referred  to  as 
one  of  the  chief  causes  of  non-congenital  deformity  of  the  foot,  is  of  quite  a 
diflferent  character  from  that  just  described.  The  muscles  are  to  a  greater  or 
less  degree  wasted,  and  their  tissue  is  softened ;  their  contractile  power  is 
diminished  or  altogether  lost,  and  they  consequently  either  act  feebly,  or  fail 
entirely  to  respond  to  the  nervous  stimulus.  This  affection  of  the  muscles  re- 
sults from  a  lesion  of  the  nerve-centres,  that  somewhat  obscure  aflJection  which 
attacks  children  at  about  the  age  of  from  one  to  three  years,  and  which  is  com- 
monly known  as  infantile  paralysis.  The  clinicjil  history  of  this  disease  is 
well  known :  that  it  is  often  insidious  in  its  onset,  being  ushered  in  by  no 
premonitory  symptoms  ;  or  again  that  slight  feverishness  may  precede  the 
attack ;  or  that  it  may  be  the  sequel  of  scarlet  fever,  measles,  whooping- 
cough,  or  other  exhausting  disease.  Paralysis  more  or  less  complete  of  the 
muscles  of  the  extremities,  the  onset  of  which  is  remarkable  for  the  suddenness 
of  its  appearance,  is  the  chief  characteristic  of  this  disease.  The  attack  is 
usually  limited  to  one  side  of  the  body — the  leg,  and  it  may  be  also  the  arm 
on  the  same  side,  being  affected ;  the  muscles  of  both  legs  may  however  be 
paralyzed,  or  the  leg  on  one  side  and  the  upper  extremity  on  the  other  may 
be  simultaneously  attacked.  The  paralysis  varies  greatly  in  degree,  from  a 
slight  loss  of  muscular  power,  which  passes  by  unnoticed,  to  complete  loss  of 
muscular  power;  sensation  is  not  impaired,  the  lesion  being  limited  to  the 
motor  nervous  system.  There  is  much  difference  iiji  reference  to  the  liability 
of  the  separate  muscles  to  become  influenced  by  the  disease  ;  all  the  muscles 
of  the  leg  may  be  affected,  or  the  paralysis  may  affect  only  single  muscles  or 
groups  of  muscles ;  and  even  when  the  attack  is  general  in  its  effects,  the 
degree  of  paralysis  is  nearly  always  greater  in  some  muscles  than  in  others, 
those  which  especially  suffer  being  the  extensors  of  the  toes  (flexors  of  the  foot) 
and  the  tibialis  anticus.  The  seat  of  mischief  in  this  disease  is  central,  and 
consists,  as  far  as  we  are  acquainted  with  the  nature  of  the  malady,  in  a  lesion 
of  the  motor  centres  of  the  spinal  cord ;  but  we  are  not  in  possession  of 
evidence  to  account  for  the  fact  that  the  motor  centres  are  affected  in  such  a 
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manner  as  to  induce  paralysis  of  certain  muscles  much  more  frequently  than 
of  others. 

These  two  conditions  of  nerve-lesion  and  muscular  disorganization  are  the 
chief  causes  of  non-congenital  club-foot ;  I  have  made  no  endeavor  to  describe 
the  nature  of  these  diseases,  as  a  full  discussion  of  them  would  be  impossible 
without  encroaching  on  space  required  for  matter  with  which  this  article  is 
more  directly  concerned  ;  all  that  has  been  attempted  is  to  draw  attention  to 
these  sources  of  deformity,  and  further  elucidation  of  the  subject  must  be 
sought  for  in  the  works  of  authorities  on  disorders  of  the  nervous  system. 

The  order  most  convenient  to  follow  in  describing  the  varieties  of  club- 
foot, will  be  to  take  talipes  equinus  first,  and  then  talipes  varus,  since  the  lat- 
ter deformity  is  frequently  combined  with  the  former ;  next  talipes  valgus 
will  follow,  and  finally  talipes  calcaneus.  The  development  of  one  or  other 
of  these  deformities  is  of  sufficiently  common  occurrence  to  make  them  all 
of  importance  to  the  surgeon ;  of  the  581  cases  of  distortion  of  the  foot  al- 
ready referred  to,  151  were  examples  of  equinus,  206  of  varus,  175  of  valgus 
(including  flat-foot),  and  49  of  calcaneus ;  as  a  congenital  deformity  varus  is 
by  far  the  most  common,  but  as  a  non-congenital  deformity  equinus  is  most 
frequently  met  with. 

Before  describing  the  various  forms  of  club-foot  in  detail,  a  few  general 
remarks  may  be  made  upon  the  operation  of  tenotomy.  Section  of  a  tendon 
should  only  be  employed  when  contraction  of  the  affected  muscle  is  confirmed, 
but  when  this  state  has  become  established,  tenotomy  is  the  only  means  by 
which  it  can  be  relieved.  The  knife  should  be  entered  at  a  little  distance 
from  the  side  of  the  tendon,  and  on  a  level  with  its  superficial  surface ;  it 
should  then  be  pushed  downwards,  with  its  flat  side  directed  towards  and 
touching  the  tendon,  until  the  deep  sui'face  of  the  latter  is  reached  and  the 
blade  is  well  beyond  it;  the  cutting  edge  is  then  turned,  and  the  section  of 
the  tendon  is  made  towards  the  skin.  As  small  a  knife  as  possible  should 
be  selected,  but  the  steel  must  be  strong  and  well-tempered ;  the  shaj)e  of  the 
blade  is  of  no  particular  importance,  and  the  surgeon  may  consult  his  own 
convenience  in  this  respect.  When  the  knife  is  withdi'awn,  the  puncture  is 
sealed  with  a  pad  of  lint  and  a  piece  of  strapping ;  repair  is  then  carried  on 
without  the  occurrence  of  unhealthy  inflammation.  The  process  of  repair 
consists  in  the  exudation  of  lymph  between  the  cut  ends  of  the  divided  ten- 
don ;  the  investigations  of  Adams'  have  clearly  shown  that  it  is  from  this 
new  material  alone  that  the  new  tendon  is  formed,  and  that  any  blood  that 
may  be  present  is  absorbed  and  does  not  become  organized ;  the  lymph  is 
chiefly  supplied  by  the  connective  tissue  which  forms  the  sheath  of  the  tendon. 
The  presence  of  nuclei  and  nucleated  cells  is  the  first  step  in  the  organization 
of  the  new  material ;  capillary  bloodvessels  are  next  formed,  and  elongation 
of  the  nuclei  takes  place ;  the  lymph  soon  presents  a  fibrillated  appearance, 
and  in  the  course  of  time  becomes  distinctly  fibrous  in  structure.  The  new 
portion  becomes  fused  with  the  old  tendon  in  such  a  manner  that  it  is  scarcely 
possible  to  distinguish  between  them,  the  only  difference  being  that  the 
former  is  somewhat  translucent,  and  of  a  slightly  grayish  color. 

Talipes  Equinus. — Talipes  equinus  is  so  called  because  the  deformed  foot 
presents  some  resemblance  in  shape  to  the  foot  of  a  horse  ;  the  simplest  form 
of  distortion  occurs  as  a  congenital  affection,  when  from  contraction  of  the 
extensor  muscle  of  the  foot  the  heel  is  raised  and  the  toes  are  pointed  down- 
wards. Congenital  equinus  is  very  seldom  met  with  ;  but  Little  and  Adams 
have  both  recorded  cases,  so  that  all  doubts,  and  such  have  been  expressed, 

>  On  the  Reparative  Process  in  Human  Tendons.     London,  I860. 
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Fig.  1465. 


as  to  the  occurrence  of  this  deformity  at  birth,  are  set  at  rest.  The  cases 
quoted  by  Dr.  Little  are  of  especial  value,  since  in  two  instances  the  subjects 
were  the  sons  of  a  surgeon ;  the  eldest  child  of  the  family  was  affected  with 
the  deformity,  and  was  treated  with  success  by  Dr.  Little,  and  the  youngest 
and  eleventh  child  was  also  born  with  equiuus,  which,  although  not  of  a 
severe  grade,  was  sufficiently  marked  to  necessitate  the  employment  of  me- 
chanical treatment  for  its  relief.  A  case  of  congenital  equiuus  has  never 
come  under  my  own  notice,  but  on  page  1019  (Fig.  1473)  will  be  found  an 
illustration  of  equino-varus  existing  at  birth,  and  in  which  the  complication 
of  varus  was  very  slight  indeed — only  sufficient  to  warrant  the  classification 
of  the  case  as  one  of  equino-varus  and  not  of  simple  equinus. 

Paralytic  Equinus. — The  most  common  form  of  non-congenital  talipes 
equiims  results  from  paralysis  of  the  extensor  muscles  of  the  toes,  the  pecu- 
liar liability  of  which  muscles  to  become  affected  in  infan- 
tile paralysis  has  already  been  alluded  to.  The  condition 
of  the  foot  in  this  particular  form  of  the  affection  will 
be  found  to  vary  according  to  the  nature  of  the  muscular 
defect ;  Fig.  1465  illustrates  the  external  appearances  pre- 
sented in  one  variety  of  the  distortion.  In  this  case  the 
foot  was  extended  to  an  extreme  degree  upon  the  leg,  the 
heel  was  raised,  and  the  dorsum  was  directed  forwards  and 
slightly  downwards ;  such  a  condition  results  from  com- 
plete paralj'sis  of  the  flexor  muscles  of  the  foot,  the  power  of 
flexion  being  thus  lost,  and  the  foot  falling  into  the  position 
of  full  extension.  When  the  cast  of  the  foot,  from  which 
this  drawing  is  copied,  was  taken,  the  paralysis  had  existed 
for  about  four  years,  during  which  time  no  recovery  of  the 
aftected  muscles  had  taken  place  ;  and  from  the  unbalanced 
action  of  the  gastrocnemius  and  soleus  muscles  the  heel 
had  become  raised,  and  the  foot  extended  much  beyond  the 
normal  degree.  It  will  be  noticed  that  the  toes  were  di- 
rected somewhat  backwards,  and  that  the  arch  of  the  foot 
was  unnaturally  deep ;  in  walking,  the  foot  became-folded  up 
so  that  the  front  of  the  toes  and  part  of  the  dorsum  of  the 
foot  were  placed  on  the  ground,  and,  had  the  deformity  re- 
mained unrelieved,  the  foot  would  gradually  have  become 
retroverted  on  the  leg,  the  sole  being  directed  upwards  and  backwards,  and 
the  dorsum  of  the  foot  turned  directly  downwards.  The  condition  of  equi- 
nus here  represented  is  the  least  common  variety  of  the  paralytic  affection ; 
as  a  rule,  the  flexor  muscles  partially  regain  their  power  of  contractility,  or 
they  are  not  completely  paralyzed  when  first  attacked,  in  which  cases  the 
foot  presents  different  characters  of  distortion.  The  partial  restoration  of  the 
extensor  longus  digitorum  and  proprius  pollicis  muscles,  causes  the  toes  to 
be  drawn  up  towards  the  dorsum  of  the  foot  as  shown  in  Fig.  1466 ;  the  parts 
of  the  foot  which  then  reach  the  ground  are  the  ends  of  the  metatarsal  bones 
and  the  extremities  of  the  toes,  and  on  the  surface  of  the  skin  corresponding 
to  the  ends  of  the  metatarsal  bones,  the  cuticle  becomes  hardened  and  thickened 
to  much  the  same  condition  as  that  of  the  normal  heel.  The  weight  of  the 
body  is  carried  directly  through  the  foot,  and  from  the  pressure  thus  thrown 
upon  it  the  arch  becomes  greatly  deepened,  and  the  sole  of  the  foot  is  much 
shortened.  This  shortening  of  the  foot  is  entirely  a  mechanical  process,  and 
is  not  due  to  active  contraction  of  the  muscles  and  fasciae  of  the  sole,  although 
these  tissues  acquire  a  condition  of  confirmed  contraction  from  their  points 
of  attachment  being  brought  abnormally  near  to  one  another.  The  establish- 
ment of  this  feature  of  the  deformity  is  clearly  shown  in  Fig.  1466,  where 
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anotlier  important  character  of  the  distortion  is  also  illustrated  ;  from  the 
partial  recovery  of  the  anterior  muscles,  the  extensors  of  the  foot  a.re  to  some 
degree  antagonized,  so  that  the  heel  is  not  drawn  up  to  the  same  extent 
that  it  is  in  the  condition  of  persistent  paralysis  illustrated  in  Fig.  1465. 
If  the  forepart  of  the  foot,  in  front  of  the  astragalus  and  os  calcis,  is  hidden 
from  view,  the  heel  will  be  found  to  be  in  its  normal  position;  therefore,  if 
the  distortion  of  the  foot  itself,  the  shortening  of  the  sole,  and  the  contrac- 
tion of  the  toes,  were  removed,  the  patient  would  be  able  to  stand  well  on 
the  plantar  surface  of  the  foot.     If  allowed  to  continue  unrelieved,  this  con- 


Fig.  1466. 


Fig.  1467. 


Paralytic  equinus  ;  pattial  recovery  of  anterior 
muscles. 


Paralytic  equinus  ;  severe  stage  of  same 
deformity  as  sliown  in  Fig,  1466. 


dition  of  deformity  passes  on  to  a  state  of  great  severity ;  the  continued 
pressure  on  the  arch  of  the  foot  still  further  increases  the  shortening  of  the 
sole,  as  is  shown  in  Pig.  1467,  and  the  forepart  of  the  foot,  which  touches 
the  ground,  spreads  out  and  becomes  abnormally  wide.  In  this  case  there 
is  on  the  dorsum  of  the  foot  a  marked  prominence  at  the  seat  of  the  calcaneo- 
cuboid and  astragalo-scaphoid  articulations  (the  transverse  tarsal  joint),  arising 
from  the  bones  in  the  front  of  the  foot  becoming  depressed,  and  from  the 
head  of  the  astragalus  being  exposed  and  projecting  forw'ards  on  the  dorsum. 
Spasmodic  Equinus. — Talipes  equinus,  the  result  of  spasmodic  contraction, 
differs  in  some  important  respects  from  the  paralytic  variety  of  the  deformity, 
the  chief  feature  being  that  the  distortion  of  the  foot  itself  is  not  as  severe. 
The  extensor  muscles  of  the  foot  are  especially  liable  to  become  affected 
with  spastic  contraction,  from  irritation  of  the  nerve-centres  during  infancy, 
and  a  gradual  shortening  of  the  gastrocnemius  and  soleus  muscles,  with  con- 
traction of  the  tendo  Achillis,  occurs.  This  contraction  is  increased  when  the 
subject  uses  the  muscles  in  walking,  and  thus  it  often  happens  that  a  child 
in  whom  the  shortening  is  not  sufficient  to  prevent  the  foot  from  being  fairly 
flexed  on  the  leg,  when  examined  with  the  muscles  at  rest,  is  yet  unable  to 
place  the  heels  on  the  ground  when  walking  ;  from  this  state  the  contraction 
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may  gradually  increase  until  the  foot  can  only  be  brought  to  a  right  angle 
with  the  leg,  and  still  further,  until  a  confirmed  condition  of  extension  of 
the  foot  to  a  greater  or  less  degree  is  established.  The 
character  of  this  deformity  is  well  shown  in  Fig.  1468, 
which  exhibits  an  extreme  degree  of  spasmodic  equi- 
nus ;  the  foot  is  fully  extended  upon  the  leg  and  the 
heel  is  raised,  the  toes  are  drawn  up,  and  the  arch  of 
the  foot  is  somewhat  increased  in  depth  ;  this  case  is 
illustrated  in  Mr.  Adams's  work  on  club-foot,'  from 
which  the  drawing  here  given  is  copied.  This  case 
should  be  compared  with  that  of  paralytic  equinus. 
Fig.  1466  ;  in  both  the  same  part  of  the  foot  is  placed 
on  the  ground,  and  the  toes  are  drawn  up  to  much  the 
same  extent,  yet  the  differences  in  the  distortion  of  the 
two  feet  are  very  marked.  In  the  spasmodic  variety  the 
heel  is  raised,  in  the  paralytic  it  is  in.  its  normal  posi- 
tion ;  in  the  former  the  foot  is  but  slightly  shortened,  spasmodic  equinus.  (Atter 
in  the  latter  the  sole  is  much  contracted ;  in  both  the  Adams) 

phalangeal   extremities   of  the   metatarsal   bones  are 

somewhat  widened,  and  the  forepart  of  the  foot  is  abnormally  broad.  This 
variation  in  the  nature  of  the  two  conditions  of  equinus,  is  due  to  the  limb 
aft'ected  with  paralysis  being  wanting  in  vitality  in  all  its  constituent  parts : 
the  bones  are  small,  both  in  length  and  circumference  ;  the  fibrous  tissue  of 
the  ligaments  is  defective  in  tenacity  ;  the  skin  is  livid,  and  in  cold  weather 
purple  in  tint — all  these  defects  being  due  to  malnutrition  and  ihsuflficient 
blood-supply.  In  spasmodic  equinus  no  such  general  wasting  occurs;  there  is 
increased  contractility  of  the  aft'ected  muscles,  and  there  the  mischief  ceases  ; 
the  structures  of  the  foot  are  therefore  better  able  to  bear  the  weight  of  the 
body  than  are  the  weakened  tissues  of  the  paralyzed  limb. 

Other  Forms  of  Equinus. — Talipes  equinus  occasionally  results  from  other 
causes  than  those  already  described.  A  very  similar  condition  to  that  of 
spasmodic  equinus  arises  from  local  irritation  of  the  extensor  muscles  of  the 
foot ;  a  wound  or  other  injury  of  the  calf,  the  formation  of  abscess  in  the 
same  situation,  reflex  irritation  of  the  muscles  from  rheumatic  or  other 
inflammation  of  the  ankle-joint,  may  all  be  exciting  causes  of  the  deformity. 
Equinus  may  also  arise  from  a  wound  of  the  anterior  tibial  nerve  giving  rise 
to  paralysis  of  the  flexor  muscles  of  the  foot ;  it  may  also  be  purely  mechani- 
cal in  its  origin,  as  when  the  foot  is  kept  for  a  long  period  in  the  extended 
position  and  permanent  shortening  of  the  extensor  muscles  becomes  estab- 
lished ;  again,  extensive  ulceration  of  the  skin,  or  a  severe  burn,  on  the  back 
of  the  leg,  may  induce  the  deformity.  Such  conditions  must  be  regarded  as 
spurious  forms  of  the  distortion ;  but  a  knowledge  of  the  pathology  and 
treatment  of  the  typical  conditions  of  equinus  will  greatly  assist  the  surgeon 
in  the  management  of  such  cases. 

Treafm.ent  of  Talipes  Equinus. — In  entering  upon  the  treatment  of  a  case  of 
talipes  equinus,  the  surgeon  has  first  to  satisfy  himself  as  to  the  original 
cause  of  distortion,  and  next  to  determine  how  far  the  deformity  consists 
of  changes  in  the  shape  of  the  foot  itself,  and  what  alteration  has  occurred  in 
the  normal  relationship  of  the  foot  to  the  leg.  The  three  characteristics  of 
equinus  have  been  noted  as  widening  of  the  forepart  of  the  foot,  shortening 
of  the  Sole  with  contraction  of  the  plantar  fascia,  and  elevation  of  the  heel ; 
of  these  three  conditions,  the  former  never  exists  without  the  two  latter 
being  present,  and  only  occurs  in  cases  of  severe  deformity  of  some  years' 
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standing,  while  the  two  latter  may  exist  together  or  separately.  The  relative 
degree  to  which  the  three  conditions  are  present  in  any  case,  depends  upon  the 
original  cause  of  the  deformity,  and  upon  the  length  of  time  that  it  has  existed. 
In  equinus  the  result  of  paralysis,  the  characteristics  of  the  deformity  will  be 
determined  b3'  the  nature  of  the  disturbing  influence  in  the  initiatory  nerve- 
lesion  ;  when  paralysis  of  the  anterior  muscles  is  complete  and  persistent, 
the  foot  falls  to  a  state  of  extreme  extension,  which  is  increased  by  con- 
traction of  the  gastrocnemius  and  soleus  muscles ;  accompanying  such  a 
condition  there  may  also  be  general  loss  of  power  of  the  muscles  of  the  lower 
extremity,  to  such  an  extent  that  the  subject  has  no  power  to  use  the  leg  in 
walking  or  standing ;  a  crutch  is  used,  and  the  foot  is  never  subjected  to 
pressure  from  having  to  bear  the  weight  of  the  body,  and  the  deformity  does 
not  advance  beyond  the  stage  of  abnormal  extension  of  the  foot  upon  the  leg. 
When  the  limb  is  used,  the  progress  of  the  deformity  in  these  cases  of  ex- 
treme paralysis  consists  in  folding  backwards  of  the  forepart  of  the  foot  in 
the  manner  already  described ;  distortion  of  the  foot  is  then  added  to  the 
extension  at  the  ankle-joint.  When  after  the  paralytic  attack  the  flexors  of 
the  foot  retain  some  power  of  contractility,  the  condition  of  equinus-devel- 
opment  will  be  of  the  nature  illustrated  in  Figs.  1466  and  1467 ;  in  such 
cases  the  principal  feature  of  deformity  is  the  change  in  the  shape  of  the 
foot  itself.  In  spasmodic  equinus,  where  contraction  excited  in  the  extensor 
muscles  is  the  immediate  cause  of  distortion,  and  where  the  foot  is  from  its 
inherent  strength  able  to  support  fairly  well  the  pressure  to  which  it  has  to 
submit,  the  extension  of  the  foot  on  the  leg  is  the  most  prominent  symptom, 
and  only  in  long-standing  cases  do  shortening  of  the  sole  and  widening  of 
the  metatarsal  bones  take  place.  The  following  tabular  statement  of  the 
various  stages  of  paralytic  and  spasmodic  equinus,  will  perhaps  render  clearer 
the  points  to  be  observed  in  deciding  upon  the  course  of  treatment  to  be 
adopted  for  relief  of  the  deformity. 

Paralytic  Equinus.  Early  stage. 

Slight  loss  of  power     Partial    falling    of   foot,   with 
of  flexor  muscles.        slight  contraction   of    tendo 
Aohillis. 


Greater  loss  of  power 
of  flexor  muscles. 


Complete  loss  of 
power  of  flexors 
of  foot. 


Considerable  falling  of  foot, 
drawing  up  of  toes,  and  in- 
ability to  flex  foot  beyond  a 
right  angle. 

Extreme  extension  of  foot  on 
leg,  with  elevation  of  heel. 


Advanced  stage. 
Slight  contraction  of  plantar  fascia  and 
deepening  of   arch  of   foot.     Tendo 
Achillis  very  slightly  if  at  all  con- 
tracted. 

Considerable  deepening  of  arch,  and 
contraction  of  plantar  muscles  and 
fascia  ;  widening  of  forepart  of  foot; 
^  heel  slightly  raised. 

Forepart  of  foot  folded  backwards,  and 
dorsum  placed  on  the  ground  ;  heel 
raised.  If  general  paralysis  of  lower 
extremity  exists,  tlie  foot  remains  as 
in  flrst  stage. 


Spasmodic  Equinus. 
Slight  contraction  of 
extensors  of  foot. 


Severe  contraction  of 
extensors  of  foot. 


Early  stage. 
Achilles  tendon  slightly  con- 
tracted ;  heel  raised  an  inch 
or  so  in  walking,  but  foot  can 
be  flexed  when  muscles  are 
at  rest. 

Increased  contraction  of  tendo 
Achillis.  Foot  can  only  be 
flexed  to  a,  right  angle  when 
leg  is  at  rest. 


Advanced  stage. 
Foot  can  only  be  brought  to  right  angle 
with   leg ;   heel   much   raised  when 
walking.     Slight  contraction  of  sole 
of  foot. 


Heel  much  raised,  and  walking  powers 
very  defective  ;  contraction  of  tendo 
Achillis  very  marked ;  arch  some- 
what deepened,  and  forepart  of  foot 
widened. 


To  relieve  the  deformity  of  the  foot,  the  measures  of  treatment  that  may 
be  resorted  to  are  of  three  kinds :  mechanical  treatment,  which  consists  in 
the  use  of  various  instruments  intended  to  bring  the  foot  to  its  normal  shape ; 
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operative  treatment,  which  involves  the  subcutaneous  division  of  contracted 
tissues ;  and  physiological  treatment,  as  it  is  called,  which  is  the  employment 
of  manipulative  exercises,  shampooing,  galvanism,  and  other  allied  processes. 
In  the  several  conditions  of  equinus,  these  methods  of  treatment,  one  or  all, 
are  employed  according  to  the  nature  of  the  existing  distortion.  Taking 
first  a  case  of  paralytic  equinus,  with  partial  recovery  of  the  anterior  muscles, 
and  the  foot  in  the  condition  represented  in  Fig.  1466,  the  treatment  to  be 
adopted  for  the  relief  of  the  deformity,  which  is  one  of  the  type  most  com- 
monly met  with,  must  be  directed  to  remedy  the  distortion  of  the  foot  itself, 
.and  to  overcome  any  obstacle  that  may  exist  to  the  free  movement  of  the 
foot  upon  the  leg.  The  distortion  of  the  foot  consists  chiefly  in  a  displacement 
of  the  scaphoid  and  cuboid  bones  from  the  astragalus  and  os  calcis,  the  anterior 
part  of  the  foot  being  in  fact  partially  dislocated  from  the  posterior  at  the  trans- 
verse tarsal  joint ;  this  displacement  is  maintained  by  acquired  contraction 
of  the  plantar  fascia,  and  possibly  also  by  shortening  of  the  superficial  muscles 
of  the  sole  of  the  foot.  Movement  at  the  ankle-joint  is  restricted  by  some 
•contraction  of  the  Achilles  tendon,  and  also  by  want  of  use ;  in  such  cases 
the  foot  cannot  be  flexed  beyond  the  right  angle,  or  this  movement  may  be 
still  more  limited.  The  chief  characteristic  of  deformity  is  the  distortion  of 
the  foot  proper,  and  to  reduce  this  must  be  the  first  object  of  treatment,  the 
relief  of  the  impeded  movement  of  the  ankle-joint  being  attempted  afterward. 
This  course  of  action  is  pursued  because  the  fixing  of  the  os  calcis,  and  with 
it  the  astragalus,  is  of  great  help  to  the  surgeon  in  using  measures  for  reduc- 
ing the  distortion  of  the  foot ;  for,  just  as  in  the  case  of  a  dislocated  limb,  he 
thus  obtains  an  immovable  base  on  which  to  return  the  displaced  parts;  if, 
on  the  contrary,  the  mobility  of  the  ankle-joint  be  first  restored,  the  want  of 
stability  of  the  posterior  bones  will  render  the  reduction  of  the  distorted  foot 
a  very  difficult  task,  if  not  an  impossibility. 

The  first  step  in  treatment  is  to  overcome  by  subcutaneous  section  the  con- 
traction of  the  tissues  in  the  sole  of  the  foot,  and  care  must  be  exercised  to 
ascertain  what  is  the  amount  of  structural  shortening  present ;  it  is  not 
always  possible  to  decide  this  point  with  exactness,  for  the  tightened  super- 
ficial tissues  may  hide  the  contraction  of  deeper  structures.  The  sole  of  the 
foot  must  be  put  on  the  stretch  by  fixing  the  heel  and  forcing  forwards  the 
forepart  of  the  foot,  when  the  greatest  resistance  to  extension  Will  usually 
be  found  to  be  at  the  inner  border  of  the  plantar  fascia ;  in  order  to  dis- 
cover the  full  degree  of  contraction,  the  nail  of  the  fore-finger  should  be 
pressed  against  the  inner  edge  of  the  tightened  band,  as  though  trying  to 
hook  around  it,  and  should  be  pushed  up  into  the  sole  to  discover  if  possible 
the  depth  to  which  the  contraction  extends.  In  pei'formiug  the  operation, 
the  patient  is  so  placed  that  the  plantar  surface  is  directed  upwards,  and  an 
assistant  holds  the  foot  and  stretches  the  contracted  tissues  by  making  a 
moderate  degree  of  extension ;  a  sharp-pointed  tenotome,  with  a  good  stiflF 
blade  about  an  inch  or  an  inch  and  a  quarter  in  length,  according  to  the  extent 
•  of  contraction  present,  is  selected,  and  is  passed  through  the  skin  about  an 
eighth  of  an  inch  from,  and  with  the  flat  side  directed  towards,  the  inner  edge 
of  the  band ;  the  blade  is  pushed  onwards  and  made  to  sweep  around  the 
whole  of  the  contracted  tissues,  when  the  edge  is  turned,  and,  the  assistant 
extending  the  foot  as  much  as  possible,  the  resisting  structures  are  divided 
with  a  few  even  strokes  of  the  blade.  The  knife  is  next  withdrawn,  and  the 
puncture  closed  with  the  finger  whilst  the  foot  is  examined,  to  discover  if 
.any  portion  of  contracted  muscle  or  fascia  still  remains  undivided ;  such 
will  be  the  case  if  the  knife  has  not  been  carried  deeply  enough,  or  sufficiently 
to  the  outer  side,  when  making  the  first  incision ;  then  the  tenotome  must  be 
entered  again  at  the  puncture  and  the  necessary  divisionr  completed.     In 
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cases  of  long  standing,  the  abductor  pollicis  muscle  and  the  adjacent  fascia 
generally  spring  out  in  prominent  relief  after  section  of  the  central  contrac- 
tion has  been  made ;  when  they  do  so,  they  must  be  divided  either  through 
the  lirst  opening,  or,  which  is  perhaps  better,  by  making  a  fresh  incision 
about  an  inch  and  a  half  behind  the  great  toe.  Complete  section  of  the  con- 
tracted muscle  and  fascia  having  been  obtained,  each  small  wound  is  closed 
with  a  pad  of  lint  fastened  by  a  piece  of  strapping,  and  over  this  a  larger 
pad  is  placed  to  produce  pressure  and  prevent  subcutaneous  hemorrhage 
from  any  small  vessels  that  may  have  been  divided,  the  whole  being  secured 
by  a  bandage ;  a  flexible  splint,  well  padded,  is  then  placed  on  the  leg  and 
foot  to  keep  the  latter  at  rest.  After  three  days  all  the  dressings  are 
removed,  and  the  superficial  wounds,  which  are  merely  small  punctures  the 
size  of  the  blade  of  the  knife,  will  be  found  to  be  completely  healed  ;. 
mechanical  treatment  is  then  at  once  commenced. 

The  object  of  mechanical  treatment  is  to  keep  the  foot  in  the  improved  con- 
dition in  which  it  can  be  placed  after  the  division  of  those  structures  in  the 
sole  which  by  their  contraction  contributed  to  the  deformity,  and  to  over- 
come other  obstacles  which  still  exist  to  complete  restoration  of  the  foot  to- 
its  normal  shape,  and  which  are  not  amenable  to  operative  interference.  In 
a  case  of  advanced  deformity  of  the  nature  illustrated  in  Fig.  1466 ;  the  fore- 
part of  the  foot  cannot  be  put  in  its  proper  place 
after  section  of  the  plantar  fascia,  because  the 
ligaments  connecting  the  under  surfaces  of  the 
astragalus  and  os  calcis  with  the  scaphoid  and 
cuboid  bones  have  become  structurally  shortened,, 
a  condition  which  can  only  be  overcome  by  long- 
continued  mechanical  extension.  The  instrument 
employed  for  this  purpose  is  a  Scarpa's  shoe,  which 
is  admirably  devised  to  fulfil  the  requirements  of 
practice ;  this  shoe,  as  improved  by  Mr.  Adams,* 
consists  of  a  sole-plate  divided  at  t,  and  supplied 
with  a  cog-wheel  allowing  the  forepart  of  the 
plate  e  to  be  raised  and  lowered  in  the  direction 
of  the  dotted  line  g ;  to  the  heel-piece  are  at- 
tached three  straps,  of  which  the  central  one  passes 
over  the  front  of  the  ankle-joint,  and  then  between 
the  side  of  the  heel  and  the  heel-piece,  through  the 
slot  cut  at  the  back  of  the  latter,  to  be  fastened  to 
a  buckle  on  the  outer  surface ;  this  strap,  which  is 
called  the  skate-strap,  is  of  great  assistance  in  fixing  the  heel  firmly  in  the 
shoe.  On  the  forepart  of  the  sole-plate  there  is  a  strap  and  toe-wire  by 
which  the  front  of  the  foot  is  fastened  to  the  instrument;  connected  with 
the  heel-piece  is  the  steel  bar  h,  bearing  the  calf-plate  a,  and  a  cog-wheel,, 
placed  at  c,  permits  of  flexion  and  extension  being  made  at  a  point  corres- 
ponding to  the  ankle-joint.  The  foot  and  leg  having  been  evenly  covered 
with  a  bandage,  the  instrument  before  it  is  applied  is  first  "  set"  so  as  to 
exactly  correspond  to  the  original  condition  of  deformity ;  the  heel-piece  is 
raised  to  the  degree  of  elevation  of  the  heel  present  in  the  aftected  limb  by 
using  the  cog-wheel  corresponding  to  the  ankle-joint  at  e ;  and  the  front  of  the 
sole-plate  is  lowered  by  the  cog-wheel  at  the  division/,  to  an  extent  equal  to 
the  distortion  of  the  foot  at  the  transverse  tarsal  joint.  In  applying  the 
instrument,  the  surgeon,  sitting  below  and  in  front  of  his  patient,  and  flexing 
the  knee  to  about  half  a  right  angle,  drops  the  afl'ected  limb  into  the  instru- 
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Tneht;  the  skate-strap  is  then  fastened  with  the  other  straps  at  the  heel ;  next 
the  calf-plate  is  fixed  ;  and  finally  the  front  of  the  foot  is  secured  to  the  sole- 
plate. 

The  whole  success  of  the  mechanical  treatment  of  the  case  depends  upon 
the  skill  with  which  the  instrument  is  applied  and  used,  and  from  a  want 
of  appreciation  of  this  fact  an  imperfect  result  very  frequently  follows ; 
it  is  quite  remarkable  how  one  can  blunder  in  his  first  attempt  to  apply 
a  Scarpa's  shoe,  the  trouble  usually  arising  from  not  properly  adjusting  the 
shoe  according  to  the  condition  of  deformity,  and  from  fastening  first  the 
wrong  parts  of  the  instrument.  If  the  former  of  these  errors  is  committed, 
the  heel  of  the  foot  does  not  properly  fall  into  the  heel-piece  of  the  shoe ; 
having  overcome  this  fault,  the  course  above  described  of  commencing  by 
fastening  the  heel,  then  the  calf-plate,  and  finally  fixing  the  forepart  of  the 
foot,  should  always  be  followed  ;  by  so  doing  the  part  of  the  appliance  which 
is  kept  immovable  during  this  stage  of  treatment  is  first  made  firm,  and 
then  the  acting  portion  of  the  appliance  is  put  ready  for  use.  For  the  first 
twenty-four  hours,  the  limb  is  merely  kept  resting  in  its  original  state  of 
■deformity  ;  the  instrument  is  then  taken  oft";  and  the  foot  and  leg  are  examined 
to  see  if  too  much  pressure  has  been  exercised  at  any  one  spot  from  over- 
tightening of  the  straps ;  a  fresh  bandage  is  applied,  and  the  instrument 
replaced,  the  front  of  the  foot  being  raised  upwards  as  much  as  can  be  com- 
fortably borne ■  by  the  patient.  The  elevation  of  the  displaced  structures  is 
-daily  carried  on  by  the  mechanical  extension  thus  exercised ;  no  attempt 
must  be  made  to  force  the  foot  into  shape  by  bringing  into  play  the  full  power 
■of  the  instrument ;  if  such  a  strain  is  put  upon  the  foot  as  to  give  rise  to 
swelling  or  pain,  the  pressure  must  be  immediately  relaxed,  as  otherwise  the 
•skin  will  be  excoriated  by  the  tightened  straps,  and  the  only  remedy  will  be 
to  give  up  treatment  until  the  abraded  surface  is  again  sound.  It  may  be 
accepted  as  a  golden  rule  in  the  mechanical  treatment  of  this  and  all  other 
varieties  of  deformity,  that  the  instrument  in  use  should  be  applied  firmly 
but  should  never  be  tightly  fastened.  The  reduction  of  the  deformity  of  the 
foot  in  a  case  such  as  is  now  being  considered,  will  take  from  two  to  three 
months  to  complete,  and  when  the  contraction  of  the  plantar  surface  has 
been  overcome,  the  restoration  of  free  movement  at  the  ankk-joint  must  be 
proceeded  with. 

At  this  stage  of  treatment  is  presented  the  first  difiiculty  in  deciding 
upon  what  measures  are  the  best  to  adopt ;  as  to  the  necessity  for  operative 
treatment  in  the  first  stage,  no  room  for  doubt  exists,  but  whether  or  not  it  is 
•desirable  to  resort  to  tenotomy  for  the  restoration  of  free  movement  at  the 
ankle,  is  a  more  open  question.  The  obstruction  here  depends  upon  shorten- 
ing of  the  gastrocnemius  and  soleus  muscles,  with  contraction  of  the  Achilles 
tendon,  and  also  upon  stiffening  of  the  joint  from  want  of  use.  The  fii'st  of 
these  causes  arises  from  acquired,  as  distinct  from  active  contraction;  that 
is  to  say,  the  jnuscles  and  tendon  have  become  shortened,  not  from  any 
•change  in  their  normal  properties,  but  from  being  placed  in  a  condition 
which  has  prohibited  their  healthy  action.  Upon  this  arises  the  difficulty  of 
selecting  what  course  of  treatment  to  pursue,  whether  to  relieve  the  contrac- 
tion by  section  of  the  Achilles  tendon,  or  whether  to  rely  upon  a  constant 
application  of  mechanical  extension,  combined  with  physiological  measures, 
to  overcome  the  shortening  of  the  muscles.  The  limb  must  be  examined 
to  ascertain  to  what  extent  the  contraction  of  the  Achilles  tendon  prevents 
the  movement  of  flexion  in  the  joint ;  if  the  case  is  one  of  long  standing,  and 
the  foot  cannot  be  brought  to  a  right  angle  with  the  leg  when  the  limb  is 
straight,  and  the  patient  is  also  unable  when  standing  up  to  flex  the  leg 
further  on  the  foot  without  raising  the  heel,  it  is  necessary  to  resort  to 
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tenotomy ;  if,  on  the  other  hand,  flexion  beyond  the  right  angle  can  be 
obtained  to  such  an  extent  that  the  patient,  with  the  foot  placed  on  the 
ground,  can  bend  the  knee  so  far  forwards'as  to  bring  it  in  a  line  with  the 
great  toe,  tenotomy  is  not  required  ;  it  is  the  condition  of  contraction 
between  these  two  degrees  which  renders  the  question  of  resorting  to  section 
of  the  tendon  one  requiring  some  care  to  decide  upon. 

Section  of  Tendo  Achillis. — The  division  of  this  tendon  in  a  healthy  leg,  or 
when  practising  on  the  dead  subject,  is  a  very  simple- operation  ;  but  in  the 
case  of  paralytic  equinus,  it  is  by  no  means  so  easy  to  divide  the  tendon 
deftly  ;  in  the  paralyzed  limb  all  the  tissues  are  much  wasted,  there  is  con- 
sequently very  little  subcutaneous  fat,  and  the  skin  folds  closely  over  the  ten- 
don, bringing  it  into  strong  relief.  This  is  so  far  an  advantage  that  the  size 
of  the  tendon  can  be  readily  computed,  but  it  renders  the  performance  of 
subcutaneous  division  much  more  difficult  than  it  would  be  if  the  superficial 
tissues  were  less  closely  adjacent  to  the  structure  which  has  to  be  -  divided. 
The  dangers  which  have  to  be  avoided  are,  making  a  second  puncture  of  the 
skin  on  the  opposite  side  of  the  leg  to  that  on  which  the  tenotome  is  entered,, 
increasing  the  size  of  the  first  puncture  during  the  section  of  the  tendon  so- 
as  to  produce  a  gaping  wound,  and  lastly  cutting  through  the  skin  over  the 
tendon  after  division  of  the  latter  has  been  completed.  All  these  accidents- 
have  frequently  happened  in  practice :  the  first  is  of  no  great  importance,  but 
the  two  latter  may  lead  to  serious  complications ;  they  usually  arise  from  toe 
great  haste  on  the  part  of  the  operator  to  complete  the  section  of  the  tendon,, 
although  the  misfortune  of  cutting  through  the  skin  over  the  tendon  may 
be  chiefly  due  to  want  of  caution  on  the  part  of  the  assistant  who  holds  the 
limb.  In  performing  the  operation,  the  patient  is  placed  in  the  prone  posi- 
tion, and  an  assistant,  standing  on  the  left  side  of  the  operator,  tight ens- 
the  tendon  by  holding  the  leg  firmly  with  his  left  hand  and  with  his  right 
grasping  and  flexing  the  foot;  the  calf  of  the  leg  must  not  be  gripped 
tightly  so  as  to  interfere  with  the  circulation,  nor  must  the  foot  be  too  for- 
cibly flexed.  The  operator  enters  the  tenotome,  holding  it  as  he  would  a 
pen,  at  the  thinnest  portion  of  the  tendon,  about  a  line  from  its  edge,  and,  in 
the  position  in  which  the  patient  is  placed,  near  its  upper  surface,'  the  flat 
side  of  the  blade  being  towards  the  tendon ;  the  knife  is  pushed  obliquely  down- 
wards, and  passed  behind  the  tendon  until  the  edge  of  the  latter  opposite  to  the 
side  of  puncture  is  reached ;  the  handle  is  then  depressed  until  the  knife  is- 
horizontal,  when  the  cutting  edge  is  turned  and  the  tendon  divided  by  even 
strokes  of  the  blade;  as  the  last  fewflbres  are  divided,  the  knife  must  be  kept 
under  command,  since  otherwise,  especially  if  the  foot  is  forcibly  flexed,  the 
blade  will  be  jerked  against  the  skin  and  an  open  wound  made  over  the  tendon. 
The  object  of  entering  the  knife  well  above  the  lower  surface  of  the  tendon^ 
and  passing  it  obliquely  downwards,  is  to  avoid  enlarging  the  puncture  during 
the  performance  of  the  operation;  if  entered  too  low  down,  the  handle  has  te 
be  depressed,  and  the  tendon  is  scratched  through  with  the  point  of  the  knife- 
instead  of  with  a  few  free  sweeps  of  the  blade.  The  complete  division  of  the 
tendon  is  followed  by  separation  of  the  divided  ends,  the  amount  of  space 
which  intervenes  depending  upon  the  contractile  power  of  the  gastrocnemius- 
and  soleus  muscles.  If  these  are  much  wasted,  the  space  will  be  very  small  •,, 
but  if  they  are  in  a  fairly  healthy  condition,  the  separation  will  be  to  about  the 
extent  of  one  inch. 

If  the  tendon  has  not  been  perfectly  sevei'ed,  the  knife  has  probably  pierced 
its  deeper  fibres  instead  of  passing  underneath  it,  or  else  it  has  not  been  carried. 

1  Auatoraioally  its  posterior  surface  ;  Ijut  to  aivoid  oojifusion  iii  this  description,  anatomy  is  dis- 
regarded, and  the  position  of  the  patient  rules  the  terms  as  to  direction. 
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far  enough  to  the  side  opposite  to  that  of  puncturej,  and  some  fibres  at  the 
edge  of  the  tendon  have  been  left  undivided  ;  in  such  cases  the  knife  must  be 
entered  again  and  the  section  ma'de  complete,  and  the  same  must  be  done  if 
the  small  plantaris  tendon  has  not  been  severed.  The  operation  should  be  a 
bloodless  one,  a  result  which  is  to  be  obtained  by  keeping  the  knife  as  close 
as  possible  to  the  side  and  under  surface  of  the  tendon.  There  is  some  slight 
risk  of  v^ounding  the  posterior  tibial  artery  if  the  knife  be  entered  on  the 
tibial  side  of  the  leg,  and  pushed  too  far  down  before  turning  it ;  but  this  may 
be  avoided  by  entering  on  the  fibular  side,  and  this  is  the  safest  course  to  pur- 
sue with  infants  or  very  young  children ;  in  older  subjects,  either  side  of  the  leg 
may  be  entered  if  the  knife  Be  kept  within  proper  limits.  After  the  opera- 
tion, the  small  wound  is  closed  with  a  pad  of  lint  and  strapping,  another  pad 
of  lint  is  placed  over  this,  and  the  limb  is  secured  to  a  flexible  splint  with 
the  foot  in  the  extended  position.  At  the  end  of  four  days  the  dressings 
may  be  removed  and  the  use  of  the  Scarpa's  shoe  be  resumed  ;  by  using  the 
cog-wheel  at  c\  flexion  of  the  foot  and  lengthening  of  the  tendon  must  be 
gradually  obtained,  treatment  being  carried  on  very  slowly ;  for  if  too  much 
haste  is  made  in  these  cases  of  paralytic  equinus,  the  union  will  be  weak  and 
the  new  tissue  will  always  be  liable  to  stretch  and  leave  the  patient  with  the 
opposite  condition  of  deformity,  calcaneus.  It  is  never  desirable  to  restore 
full  flexion  at  the  ankle,  but  to  stop  when  about  half  the  normal  degree  of 
movement  has  been  gained,  this  being  quite  sufiicient  for  all  the  ordinary 
purposes  of  walking,  running,  etc. 

Treatment  by  Manipulatmi. — The  treatment  of  paralytic  equinus  in  which 
the  Achilles  tendon  only  so  far  limits  movement  by  its  contraction  as  to  pre- 
vent the  foot  from  being  flexed  beyond  the  right  angle,  is  generally  better  con- 
ducted by  mechanical  and  physiological  measures  than  by  tenotomy ;  such  a 
course  of  treatment  should  alwaj^s  be  flrst  adopted  with  young  children,  or 
in  cases  in  which  there  is  much  wasting  of  the  limb,«  it  being  understood,  of 
course,  that  there  are  present  no  other  reasons,  such  as  will  hereafter  be  de- 
scribed, for  resorting  to  tenotomy.  The  mechanical  treatment  consists  in 
the  use  of  a  Scarpa's  shoe  iii  the  same  manner  as  when  the  tendon  has  been 
divided,  only  that  the  extension  may  be  pushed  on  as  quickly  as  can  possibly 
be  done  without  causing  injury  from  the  exercise  of  too  much  force.  The 
physiological  measures  employed  are  daily  flexion  of  the  foot  on  the  leg, 
which  may  be  accomplished  either  by  manipulation  or  by  means  of  an 
instrument ;  if  done  by  hand,  an  attendant  holds  the  leg  firmly,  keeping 
the  knee  extended,  and  with  the  other  hand  fiexes  the  foot  as  far  as  possi- 
ble; he  then  relaxes  and  again  flexes  the  foot,  continuing  the  exercise  for  as 
long  a  period  as  may  be  thought  advisable.  The  patient  may  himself  con- 
duct the  same  exercise  by  using  an  instrument  constructed  on  the  plan  of 
Stromeyer's  exercising  board ;  this  consists  of  a  frame  to  which  is  fixed 
a  trough  for  the  leg ;  to  the  leg-p'iece  is  attached,  by  a  free  joint  corres- 
ponding to  the  ankle,  a  contrivance  to  hold  the  foot,  which  is  constructed 
very  much  like  the  foot-portion  of  an  ordinary  Scarpa's  shoe ;  to  the  end 
of  this  is  jointed  a  steel  rod  about  two  feet  long  and  supplied  with  a  handle; 
the  leg  and  foot  being  fastened  to  this  appliance,  the  patient  by  means  of 
the  rod  works  the  foot-piece  backwards  and  forwards,  and  so  extends  and 
flexes  the  foot  on  the  leg.  A  still  better  method  is  for  the  patient  to  place 
the  toe  of  the  affected  foot  against  the  wall  of  a  room,  and,  whilst  keep- 
ing the  foot  flat  on  the  floor,  to  endeavor  to  flex  the  ankle-joint  as  much  as 
possible ;  then  relax  and  again  flex,  taking  care  when  so  doing  not  to  raise 
the  heel  from  the  ground.  After  employing  this  exercise  for  some  days,  the 
knee  will  probably  be  made  to  touch  the  wall ;  the  foot  must  then  be  drawn 
back,  and  the  distance  be  gradually  increased  until  free  movement  has  been 
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established.  The  advantage  of  this  method  is  that  it  is  more  interesting  to 
the  patient,  as  he  is  able  to  watch  exactly  the  amount  of  progress  made, 
■whereas  the  mechanical  exercise  is  rather  monotonous,  and  on  that  account  is 
■often  neglected.  If,  after  a  fair  trial  of  one  or  all  of  these  methods,  the  con- 
traction of  the  tendon  does  not  yield,  tenotomy  must  be  resorted  to. 

A  case  presenting  well-marked  characteristics  of  paralytic  equinus,  such  as 
that  above  considered,  serves  as  a  standard  as  regards  treatment  with  which 
to  compare  the  modifications  required  in  the  management  of  other  conditions 
of  the  deformity.  In  the  table  before  given,  three  states  of  paralytic  equinus 
are  classified,  each  state  being  again  separated  into  two  groups  according  to 
the  time  that  the  deformity  has  exiisted.  In  the  early  stage  of  equinus, 
resulting  from  slight  loss  of  power  of  the  flexor  muscles  of  the  foot,  the  dis- 
tortion is  readily  overcome  by  the  use  of  the  physiological  method  of  treat- 
ment alone ;  if,  however,  this  condition  has  existed  for  three  or  four  years,  it 
may  be  accompanied  by  some  contraction  of  the  plantar  fascia  with  deepening 
of  the  sole  of  the  foot.  When  this  latter  condition  has  been  developed, 
division  of  the  contracted  band  of  fascia  is  the  right  course  to  adopt ;  there 
is  nothing  to  be  gained  here  by  resorting  to  mechanical  means,  which  may 
be  successful,  but  which  will  take  a  much  longer  time  to  gain  the  desired 
result,  while  the  division  of  the  fascia  cannot  possibly  be  productive  of  ultimate 
harm.  Should  the  Achilles  tendon  be  contracted,  even  to  such  an  extent 
that  the  foot  cannot  be  flexed  to  a  right  angle  with  the  leg^  mechanical  and 
physiological  measures  must  first  be  employed  ;  the  desirability  of  not 
lengthening  the  tendon  if  it  can  be  avoided  is  obvious,  and  moreover  the  risk 
of  developing  calcaneus  is  always  present  in  these  cases.  Having  reduced  any 
distortion  of  the  foot  itself  that  may  have  existed,  the  use  of  the  Scarpa's 
shoe  is  continued  to  overcome  the  shortening  of  the  contracted  muscles ;  if 
interference  with  flexion  of  the  foot  is  only  slight  in  degree,  the  constant  use 
of  the  shoe  is  not  necessary,  but  the  child  may  be  allowed  to  walk  with  a 
steel  support  attached  to  the  foot,  and  with  a  flexion-spring  to  assist  the 
weak  anterior  muscles  and  counteract  the  action  of  the  extensors,  the  shoe 
being  worn  at  night,  and  as  many  hours  during  the  day  as  may  be  thought 
desirable.  Exercise  of  the  foot  by  one  of  the  methods  previously  described, 
and  the  employment  of  galvanism  and  of  shampooing  to  stimulate  the  para- 
lyzed rnuscles,  are  also  necessary  parts  of  the  treatment.  "When  the  loss  of 
muscular  power  is  more  severe,  the  deformity  in  the  early  stage  usually 
yields  to  the  measures  just  described  as  suitable  for  the  second  stage  of 
slighter  paralysis ;  but  if  of  some  years'  standing,  and  if  the  heel  is  drawn 
up,  section  of  the  Achilles  tendon  is  required,  always  remembering  that  any 
shortening  of  the  sole  of  the  foot  that  has  been  caused  must  first  be  relieved. 
In  the  condition  of  complete  loss  of  power  of  the  anterior  muscles,  the  early 
stage  may  be  submitted  to  treatment  without  operation,  but  in  the  later  stage 
operative  measures  must  always  be  employed.  Spasmodic  equinus  is  treated 
on  the  same  lines  as  those  drawn  up  for  the  relief  of  paralytic  deformity,  but 
section  of  the  t,endo  Achillis  is  always  to  be  avoided  if  possible,  and  in  no 
case  should  tenotomy  be  performed  so  long  as  the  exciting  cause  of  muscular 
contraction  is  at  work. 

Talipes  Arouatus. — In  describing  the  characteristics  of  talipes  equinus, 
frequent  mention  has  been  made  of  the  existence  of  two  conditions  which 
contribute  to  the  deformity — ^shortening  of  the  foot  with  contraction  of  the 
plantar  tissues,  and  extension  of  the  foot  on  the  leg  from  contraction  of 
the  posterior  muscles.  Both  these  conditions  are  dependent  upon  paralysis 
of  the  flexor  muscles,  the  first  arising  from  the  front  part  of  the  foot  falling 
down  and  becoming  displaced  from  the  astragalus  and  6s  calcis  at  the  trans- 
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verse  tarsal  joint,  the  other  from  elevation  of  the  heel  by  the  unbalanced 
action  of  the  extensor  muscles.  The  degree  of  each  condition  present 
varies  considerably  in  dift'erent  cases  of  the  deformity :  in  one  foot,  the 
■contraction  in  the  sole  is  the  chief  feature ;  in  another,  the  elevation  of  the 
heel  is  the  most  prominent  symptom  ;  it  has  therefore  been  proposed  to 
distinguish  between  the  two  forms  of  talipes  equinus  by  limiting  the  term 
■equinus  to  the  latter  state  of  distortion,  and  to  apply  to  the  former  the  title 
■of  talipes  plantaris.^  I  have  not  adopted  this  method  of  nomenclature, 
because  the  two  conditions  are  nearly  always  associated  together,  although 
one  may  be  greatly  in  excess  of  the  other,  so  that,  to  be  strictly  accurate, 
the  term  equino-plantaris  .would  have  to  be  used  in  the  majority  of  cases ; 
this  would  fail  to  convey  any  clear  definition  of  the  exact  nature  of  the 
deformity,  or  to  point  out  which  was  the  chief  characteristic  of  any  par- 
ticular case.  There  is,  however,  a  state  of  distortion  of  the  foot  which 
■consists  of  contraction  of  the  sole  without  any  depression  of  the  forepart  of 
the  foot,  and  with  no  interference  with  the  position  of  the  foot  on  the  leg ; 
it  distinctly  differs  from  talipes  equinus  in  that  the  heel  and  toes  are  on  the 
same  level,  and  the  only  defect  is  increased  deepening  of  the  arch.  This 
■deformity  is  by  no  means  an  uncommon  one,  and  from  the  fact  that  in  its 
■early  stage  it  rarely  attracts  notice,  unless  the  heightened  arch  is  welcomed 
as  a  point  of  beaut}',  it  is  often  allowed  to  advance  until  the  subject  becomes 
seriously  crippled.  As  this  condition  cannot  be 
classified  with  any  of  the  other  recognized  varie-  ^'g-  1470. 

ties  of  club-foot,  I  have  employed  the  term  talipes 
■arcuatus  to  distinguish  the  deformity,  and  to  indi- 
■cate  the  nature  of  the  distortion. 

An  extreme  instance  of  talipes  arcuatus,  occurring  in  a 
hoy  nine  years  old,  is  illustrated  in  Fig.  1470 ;  the  foot 
-was  7^  inches  long,  and  so  much  contracted  in  the  sole 
that  the  centre  of  the  arch  was  l^  inches  above  the  level 
■of  the  heel  and  toes,  whilst  the  middle  of  the  outer 
border  of  the  foot  was  raised  |  of  an  inch  ;  the  instep 
■was  also  very  high ;  the  movements  of  flexion  and  ex- 
tension at  the  ankle-joint  were  quite  normal. 

Although  talipes  arcuatus  seldom  presents  such 
a  marked  degree  of  distortion  as  is  shown  in  this 
•case,  it  is  nevertheless  an  unmistakable  condition  of 
deformity  ;  when  brought  under  the  notice  of  the 
surgeon,  relief  is  generally  sought  from  the  dis-  Talipes  arcuatus. 

■comfort  produced  by  a   row   of  corns   along  the 

front  part  of  the  foot,  and  from  the  occurrence  of  pain  at  the  transverse 
tarsal  joint ;  an  examination  of  the  foot  reveals  that  the  arch  is  abnormally 
long  and  high,  so  that  the  treading  surface  is  much  reduced  in  space.  The 
deficiency  in  this  latter  respect  is  shown  in  the  accompanying  figures  (Figs. 
1471  and  1472)  of  two  feet  of  the  same  patient,  the  right  foot  being  affected 
•with  talipes  arcuatus,  and  the  left  being  normal ;  the  loss  of  surface  in  the 
right  foot  is  at  the  front  of  the  heel,  at  the  centre  and  inner  border  of  the 
middle  of  the  sole,  and  at  the  forepart  of  the  foot,  which  is  wider  from  side 
to  side,  but  narrower  from  before  backwards ;  the  foot  is  also  considerably 
shortened.  The  source  of  the  deformity  is  not  easy  to  discover,  because  the 
■cases  are  seldom  seen  until  the  contraction  has  been  present  for  some  years. 
It  is  more  frequently  met  with  amongst  the  better  class  of  people,  and  not 


'  The  name  talipes  cavus  has  also  been  used  to  distinguish  this  condition  of  deformity ;  hut 
the  word  cavus  is  by  no  means  a  good  one,  as  it  signifies  hollow  like  a  tube. 
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uncommonly  the  subject  has  been  attacked  with  scarlet  fever  at  about  the- 
time  at  which  the  contraction  may  be  supposed  to  have  commenced  ;  beyond 
these  clinical  facts  there  is  nothing  that  I  have  observed  which  can  clear  up 
the  question  of  etiology.  Possibly  the  fact  that  the  feet  of  children  amongst 
the  prosperous  are  more  tightly  constricted  than  amongst  the  poor,  may 

Fig.  1471. 


.Diagram  of  foot  In  talipes  arcuatus  (^  natural  size). 


Diagram  of  normal  foot  (^  natural  size). 


contribute  to  the  greater  liability  of  the  former  to  the  aflFection.  Muscular  dis- 
turbance is  a  not  unfrequent  sequel  of  scarlet  fever  and  other  acute  diseases- 
in  (jhildhood,  and  contraction  of  the  plantar  muscles,  so  induced,  may  be  the 
original  cause  of  distortion  of  the  foot ;  but  with  our  present  limited  knowl- 
edge, these  are  at  the  best  only  speculative  suggestions  upon  an  obscure  subject. 
The  treatment  of  talipes  arcuatus  is  not  attended  with  any  difficulty,  and 
the  measures  adopted  are  very  similar  to  those  already  described  as  required 
for  the  relief  of  plantar  contraction  in  talipes  equinus.  Section  of  the  plantar 
fascia  and  of  the  superiicial  muscles  of  the  sole  of  the  foot,  is  necessary 
when  the  deformity  has  existed  for  a  lengthened  period  of  time ;  in  the 
mechanical  treatment,  after  operation,  an  apparatus  somewhat  similar  to  the 
foot-piece  of  a  Scarpa's  shoe  is  used,  but  a  strap  passing  directly  over  the 
instep  to  each  side  of  the  sole-plate  is  required,  to  give  resistance  to  the 
mechanical  pressure  brought  to  bear  upon  the  heel  and  forepart  of  the  foot  ^ 
the  reduction  of  the  deformity  should  be  carried  on  as  quickly  as  is  consis- 
tent with  the  careful  application  of  the  mechanical  power  of  the  instrument. 
The  result  of  treatment  is  always  satisfactory,  for  although  complete  removal 
of  the  contraction  of  the  arch  is  not  invariably  obtained,  the  treading  surface 
of  the  foot  can  be  sufficiently  enlarged  to  enable  the  patient  to  walk  with 
perfect  comfort.  The  case  illustrated  in  Fig.,  1470  was  under  treatment  for 
two  months,  and  at  the  end  of  that  period  the  outer  margin  of  the  foot  was 
brought  level  with  the  heel  and  toes,  and  the  plantar  surface  was  greatly  in- 
creased ;  in  the  other  case  of  which  diagrams  are  given,  that  of  an  adult,  there 
was  no  difference  in  the  length  of  the  two  feet  after  three  months'  use  of  the 
shoe ;  in  both  cases  the  contracted  tissues  in  the  sole  of  the  foot  were  divided. 

Talipes  Varus. — Talipes  varus,  like  the  other  varieties  of  club-foot,  occurs- 
both  as  a  congenital  and  as  a  non-congenital  affection ;  the  congenital  form 
is  by  far  the  most  common,  and  possesses  especial  interest  for  the  twofold 
reason  that  it  is  the  most  severe  in  its  nature,  and  the  most  difficult  to  cure, 
of  all  the  distortions  of  the  foot. 
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Congenital  Varus. — This  presents  many  degrees  of  distortion,  but  the  char- 
acteristic features  of  the  deformity  are  that  the  foot  is  adducted,  inverted,  and 
extended:  the  adduction  and  inversion  consist  chiefly  of  displacement  of 
the  forepart  of  the  foot  from  the  astragalus  and  os  calcis ;  the  extension  is 
mainly  due  to  altei-ed  relationship  of  the  foot  vs^ith  the  leg.  The  forepart  of 
the  foot  is  so  changed  in  position  that  the  sole  is  turned  backwards,  and  the 
dorsum  forwards,  and  that  the  toes  point  directly  inwards ;  the  inner  border 
is  twisted  upwards,  and  forms  about  a  right  angle  with  the  inner  surface  of 
the  leg;  the  outer  border  is  directed  downwards.  The  heel  is  raised,  and  is 
unnaturally  small  in  size ;  the  outer  malleolus  is  unusually  prominent,, 
whilst  the  inner  malleolus  is  partially  hidden  by  the  inverted  foot,  and  is 
also  often  ill-developed.  The  integument  of  the  foot  is  implicated  in  the 
deformity  ;  on  the  inner  border  it  is  tense  and  shiny  in  appearance,  bearing 
some  resemblance  to  cicatricial  tissue,  and  there  is  frequently  a  deep  sulcus 
which  runs  into  the  sole  of  the  foot  and  corresponds  to  the  position  of  the 
transverse  tarsal  joint ;  along  the  outer  border,  and  on  the  dorsum,  the  skin  is 
loose  and  apparently  over-abundant,  whilst  at  the  heel,  usually  on  the  inner 
side  and  just  above  the  insertion  of  the  tendo  Achillis,  there  occurs  a  second 
sulcus  with  contraction  of  the  superficial  tissues. 

From  the  above  description  it  will  be  seen  that  congenital  varus  consists- 
really  of  the  combined  forms  of  varus  and  equinus ;  the  extent  to  which  these 
conditions  of  deformity  may  exist  is,  however,  very  variable,  as  may  be 
observed  from  an  examination  of  the  following  figures,  taken  from  casts  of 
the  distortion.     Fig.  1473  illustrates  a  condition  of  slight  varus  w^ith  an 


Fig.  1473. 


Fig.  1474. 


Fig.  1475. 


Congenital  talipes  varns  with 
extreme  equinus. 


Congenital  talipes'varus  with 
extreme  varus. 


Congenital  talipes  varus  witla 
severe  equinus  and  varus. 


extreme  degree  of  equinus,  the  deformity  here  consisting  chiefly  of  extension 
of  the  foot  oa  the  leg ;  Fig.  1474  shows  a  marked  state  of  varus  with  but 
little  elevation  of  the  heel,  the  principal  distortion  being  at  the  transverse 
tarsal  joint ;  Fig.  1475  represents  a  severe  degree  of  both  varus  and  equinus. 
Anatomical  Changes  In  Congenital  Varus. — -The  changes  in  the  anatomical 
structure  of  the  foot  which  occur  in  congenital  varus,  consist  in  an  alteration 
in  position  and  shape  of  some  of  the  bones,  together  with  an  abnormal  con- 
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dition  of  the  ligaments.  Of  the  bones,  the  os  calcis  is  affected  chiefly  as 
regards  its  position,  which  is  so  changed  that  the  long  axis  of  the  bone, 
instead  of  being  horizontal,  is  directed  vertically,  the  posterior  surface  point- 
ing upwards  and  a  little  outwards,  whilst  the  anterior  surface  is  turned 
downwards  and  slightly  inwards ;  in  shape  the  bone  is  not  altered.  The 
astragalus  is  thrown  forwards  and  downwards,  so  that  its  superior  articular 
surface,  which  is  normally  in  direct  relationship  with  the  under  surface  of 
the  tibia,  appears  on  the  dorsum  of  the  foot,  while  the  anterior  articulating  sur- 
face, which  enters  into  the  formation  of  the  astragal o-scaphoid  joint,  is  directed 
downwards  and  inwards ;  the  inward  direction  of  the  head  of  the  bone  is 
•contributed  to  by  the  neck  being  slightly  twisted  that  way,  an  interesting 
change  in  the  shape  of  this  bone  which  was  first  described  by  Adams.'  The 
scaphoid  bone  is  greatly  displaced:  not  only  does  it  follow  in  direction  the 
head  of  the  astragalus,  but  it  is  still  further  pulled  away  from  the 
articular  surface  thereon,  in  a  direction  upwards,  inwards,  and  backwards,  so 
as  to  be  brought  into  apposition  M'ith  the  internal  malleolus ;  the  anterior 
surface  of  the  scaphoid  thus  points  inwards  instead  of  forwards,  •  and  its 
posterior  surface  outwards  instead  of  backwards-;  the  tubercle  on  its  inner 
surface  is  also  directed  upwards,  and  its  outer  surface  is  turned  downwards. 
The  other  bones  of  the  foot — the  cuboid,  cuneiform,  and  metatarsal  bones — 
merely  adapt  themselves  in  position  to  the  changed  situation  of  the  os  calcis 
and  scaphoid. 

.  The  ligaments  are  naturally  affected  by  the  marked  change  in  the  shape  of 
the  foot;  their  points  of  attachment  are,  according  to  their  position,  either 
more  closely  brought  together  or  unduly  separated;  the  former  is  the  case 
with  the  deltoid  or  internal  lateral  ligament,  the  plantar  fascia,  and  the 
•calcaneo-cuboid  and  calcaneo-scaphoid  ligaments  of  the  sole ;  as  a  consequence, 
these  ligaments  are  all  shortened  and  contracted,  while  the  astragalo-scaphoid 
ligaments  and  the  anterior  ligament  of  the  ankle-joint  are  stretched  and 
weakened. 

The  muscles  of  the  leg  and  foot  are  generally  well  developed  in  cases  of  con- 
genital talipes  varus,  but  those  which  by  their  action  extend  and  adduct  the 
foot  upon  the  leg  are  structurally  shortened  and  contracted.  The  gastro- 
cnemius and  soleus  muscles  are  in  this  respect  affected  to  a  degree  which 
corresponds  to  the  amount  of  equinus  existing  in  the  particular  case  of  de- 
formity ;  when  the  heel  is  much  raised,  the  tendo  Achillis  is  firmly  con- 
tracted and  somewhat  displaced  to  the  outer  side  of  the  leg.  The  tibialis 
posticus  and  anticus  muscles  are  shortened  to  an  extent  depending  upon  the 
amount  of  inversion  and  adduction  of  the  foot  v/hich  is  present ;  the  former 
is  usually  very  tense,  and  its  tendon  is  considerably  displaced,  for,  owing  to 
the  changed  position  of  the  scaphoid  bone,  it  passes  directly  downwards  to 
its  point  of  insertion ;  the  tibialis  anticus  is  also  affected  in  the  same  manner 
from  the  altered  situation  of  the  cuneiform  bones,  and  its  tendon  is  deflected 
considerably  to  the  inner  side  of  the  leg  and  foot.  The  other  muscles  of  the 
leg  present  no  peculiarities  deserving  especial  notice  except  in  cases  of  severe 
deformity,  when  the  extensor  proprius  pollicis  is  somewhat  contracted,  while 
the  extensor  longus  digitorum  an«l  peronei  muscles  are  small  and  ill- 
developed. 

Etiology  of  Congenital  Varus. — Much  difference  of  opinion  has  existed 
amongst  authorities  as  to  the  etiology  of  congenital  varus :  the  principal 
theories  of  causation  that  have  been  advanced  are,  the  influence  of  maternal 
impression,  the  pressure  of  the  uterus,  arrest  of  development,  and  the  exist- 
ence of  nervous  disturbance.     The  influence  which  maternal  impression  may 

>  Op.  cit.,  page  152. 
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have  upon  the  foetus  has  often  been  discussed,  but,  although  cases  have  been 
quoted  in  support  of  the.  sympathetic  development  of  certain  abnormalities, 
little  more  has  been  proved  than  can  be  explained  by  the  laws  of  coincidence. 
Even  supposing  that  in  a  certain  number  of  cases  the  evidence  of  mental 
disturbance  is  to  be  traced,  nevertheless,  in  the  large  majority  of  instances, 
no  such  history  is  given  ;  again,  the  mother's  account  must  always  be 
received  with  some  suspicion,  for,  regarding  the  club-footed  infant  as  a 
reflection  upon  her  constructive  abilities,  she  eagerly  catches  at  the  some- 
what poetical  idea  of  having  received  a  shock  during  pregnancy  upon  seeing 
some  unfortunate  cripple,  and  thus  satisfactorily  relieves  herself  of  all 
responsibility  in  the  matter. 

In  support  of  the  theory  that  congenital  varus  results  from  pressure  of  the 
uterus,  it  has  been  argued  that  the  natural  position  of  the  feet  of  a  foetus 
corresponds  to  the  abnormal  condition  of  deformity  ;  and  that  if  from 
deficiency  in  amount  of  the  liquor  amnii,  or  other  cause,  the  foetus  is  unduly 
pressed  upon,  congenital  varus  is  established.  If  this  explanation  were  correct, 
the  lower  extremities  would  also  participate  in  the  deformity,  and  would  retain 
the  flexed  position  which  they  had  assumed  in  utero  ;  moreover,  the  greater 
the  distortion  of  the  foot  the  more  severe  would  have  been  the  pressure  of  the 
uterus,  and  even  supposing  that  the  foetus  was  able  to  live  under  such  a  con- 
dition, there  would  of  necessity  be  developed  a  corresponding  state  of  defor- 
mity in  other  parts  of  the  body.  That  arrest  of  development  has  any  productive 
effect  in  the  origin  of  varus,  is  disproved  by  the  fact  that  the  feet  are  usually 
abnormal  only  in  shape,  and  that,  except  in  severe  cases,  there  is  no  defect 
in  tissue-formation  of  the  bones,  muscles,  or  ligaments.  Deformity  of  the 
foot  is  occasionally  the  result  of  arrest  of  development,  but  such  cases  are 
comparatively  rare,  and  when  so  produced  the  distortion  is  always  accompa- 
nied by  very  distinct  evidence  of  defective  construction,  such  as  the  absence 
of  one  or  more  toes,  smallness  of  the  limb,  and  similar  conditions. 

It  is  in  the  existence  of  disordered  nervous  influence,  and  consequent  muscular 
disturbance,  that  we  must  seek  for  the  cause  of  congenital  club-foot.  And 
here  the  question  arises,  From  what  form  of  nerve  lesion  does  the  deformity 
originate  ?  Is  it  from  loss  of  nerve-function  with  paralysis  of  the  muscles,  or 
from  nerve-irritation  with  spastic  muscular  contraction  ?  Undoubtedly  the 
weight  of  evidence  is  strongly  in  favor  of  the  latter  theory.  In  support  of 
the  theory  that  paralysis  of  the  muscles  which  flex  and  abduct  the  foot — the 
extensors  of  the  toes  and  the  peronei — first  occurs,  and  that  the  extensors  and 
abductors  overpower  their  weakened  opponents  and  so  cause  the  deformity,, 
it  has  been  urged  that  the  distortion  can  easily  be  reduced  soon  after  birth 
by  drawing  the  foot  into  its  normal  position,  and  by  thus  giving  assistance 
to  the  feeble  muscles..  In  slight  cases  of  deformity  the  foot  can  be  thus 
readily  placed  in  position,  and  in  such  cases  the  child  when  stretching  out  the 
legs  exerts  suflScient  muscular  power  to  overcome  the  distortion  ;  but  if  the 
muscles  were  paralyzed,  it  would,  from  the  very  nature  of  their  condition,  be 
impossible  for  them  uuder  any  circumstances  to  overcome  their  more  power- 
ful opponents,  whilst  if  the  ease  with  which  the  deformity  could  be  overcome 
were  to  be  taken  as  a  sign  of  paralysis  existing,  then  no  matter  to  what  degree 
distortion  had  been  developed,  reduction  should  be  eflected  with  equal  facility 
in  all  cases,  because  in  all  the  resisting  force  would  be  the  same.  The  theory 
that  spasmodic  contraction  of  the  gastrocnemius,  soleus,  tibialis  posticus  and 
anticus  muscles,  is  the  cause  of  congenital  club-foot,  is  supported  by  the  fact 
that  these  muscles  are  always  more  or  less  firmly  contracted,  and  that  the 
degree  of  resistance  to  reduction  of  the  deformity  is  directly  proportionate 
to  the  amount  of  muscular  shortening  which  is  present ;  moreover,  the  dis- 
placement of  the  bones  exactly  corresponds  to  the  effect  which  would  be 


1022  ORTHOPEDIC  SURGERY. 

produced  upon  the  foot  by  abnormal  contraction  of  these  several  muscles ; 
further ,'of  the  non-congenital  varieties  of  talipes  varus,  that  arising  from  spas- 
modic muscular  contraction  bears  a  much  greater  resemblance  to  the  congenital 
form  than  does  that  resulting  from  paralysis ;  and  again,  paralytic  equinus  is 
the  most  frequent  of  the  acquired  forms  of  club-foot,  and  the  most  uncommon 
of  all  congenital  deformities.  In  describing  the  causation  of  non-congenital 
club-foot,  it  was  noticed  that  the  earliest  cause  acting  after  birth  was  irritation 
of  the  nerve-centres  ;  and  it  is  not  unreasonable  to  suppose  that  the  foetus  is 
€specially  liable  to  the  same  nerve-excitation,  and  that  during  the  period  of 
development  in  utero  the  nervous  tissue  is  particularly  sensitive  to  morbid 
influences.  If  this  deduction  is  correct,  we  should  expect  to  find  spastic 
muscular  contraction  and  deformity  complicating  cases  in  which  there  is 
defect  of  development  involving  the  nervous  system  ;  and  such  is  in  fact  the 
case,  for  in  the  anencephali'c  foetus,  and  in  those  affected  with  spina  bifida 
and  other  malformations  implicating  the  nerve-centres,  there  is  often  present 
the  condition  of  club-foot.  The  case  of  varus  illustrated  in  Figure  1475 
occurred  in  a  child  who  was  also  affected  with  congenital  deformity  of  the 
spine.  The  column  presented  somewhat  the  same  condition  that  arises  from 
■extensive  caries  of  three  or  four  of  the  bodies  of  the  vertebrae,  with  greater 
destruction  on  one  side  than  on  the  other,  and  with  the  formation  of  severe 
angular  deformity  combined  with  lateral  displacement ;  both  feet  were  dis- 
torted to  an  extreme  degree,  and  the  muscles  were  very  rigid.  'So  doubt  there 
had  been,  in  this  case,  arrest  of  development  of  the  bodies  of  the  vertebrae, 
and  local  irritation  of  the  spinal  ciord  had  been  present ;  for  some  few  weeks 
after  birth  the  child  was  subject  to  clonic  spasms  of  the  muscles  of  the  lower 
extremity,  which  prevented  any  treatment  being  undertaken  for  the  relief  of 
the  deformity  of  the  feet.  The  child  is  still  under  observation,  being  now 
seven  years  old ;  the  varus  is  quite  cured,  but  from  the  deformity  of  the  spine 
she  is  not  taller  than  a  well-made  child  of  two  years. 

Treatment  of  Congenital  Talipes  Varus. — The  treatment  of  congenital  varus 
is  divided  into  two  stages:  first  the  foot  itself  is  restored  to  its  natural  form, 
and  afterwards  the  elevation  of  the  heel  is  overcome  and  the  normal  position 
of  the  foot  with  the  leg  is  obtained  ;  the  reasons  for  following  this  course 
are  similar  to  those  already  explained  in  describing  the  treatment  of  talipes 
equinus ;  the  inversion  and  adduction  of  the  foot  depend  upon  displace- 
ment of  the  bones  at  the  transverse  tarsal  joint,  and  hence  this  defect  is 
more  easily  removed  by  retaining  the  immobility  of  the  os  calcis  and  astrag- 
alus, whilst  proceeding  to  place  the  anterior  portion  of  the  foot  in  position. 
The  muscles  which  have  by  their  contraction  induced,  and  which  by  their 
shortened  condition  maintain,  the  inversion  and  adduction  of  the  foot,  are  the 
tibialis  posticus  and  tibialis  anticus ;  and  in  commencing  ti^eatment,  the  first 
point  to  be  decided  is  whether  or  not  section  of  the  tendons  of  these  muscles 
is  necessary.  In  cases  in  which  the  distortion  of  the  foot  exists  only  to  a 
slight  degree,  such  as  that  illustrated  in  Fig.  1473,  tenotomy  is  not  required ; 
but  when  the  deformity  is  more  severe,  and  the  foot  firmly  resists  all  attempts 
to  restore  it  to  its  proper  position,  section  of  the  tendons  must  be  performed. 

Subcutaneous  division  of  the  tendon  of  the  tibialis  posticus  muscle  presents 
some  difficulties,  because  it  is  deeply  situated,  and,  especiall}^  in  a  fat  child,  is 
not  readily  detected.  The  patient  is  so  placed  that.the  inner  surface  of  the 
leg  looks  directly  upwards,  and  that  the  anterior  surface  is  turned  away  from 
the  operator.  An  assistant  steadies  the  limb  by  holding  the  foot  and  leg, 
and  a  sharp-pointed  tenotome  is  entered  about  three-quarters  of  an  inch 
above  the  ankle,  exactly  in  the  centre  of  the  inner  surface  of  the  leg ;  it  is 
pushed  on  until  the  edge  of  the  tibia  is  reached,  the  sheath  of  the  tendon 
being  freely  opened  by  a  few  strokes  of  the  blade.     The  sharp-pointed  knife 
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is  then  withdrawn^  and  one  with  a  blunt  point  is  entered  through  the  punc- 
ture, slipped  through  the  opening  made  in  the  sheath,  and  passed  between 
the  tendon  and  the  bone ;  the  flat  side  of  the  blade  has  been  so  far  kept 
towards  the  tendon,  but  the  cutting  edge  is  now  turned,  and,  the  assistant 
.abducting  and  flexing  the  foot  to  render  the  tendon  tense,  a  few  strokes  of 
the  knife  readily  efiect  its  division. 

The  tibialis  anticus  tendon  is  next  divided,  the  point  selected  being  just  in 
front  of  the  ankle-joint ;  and  in  seeking  for  this  tendon  it  must  be  remem- 
bered that  it  is  displaced  to  the  inner  side  of  the  leg.  The  child  is  turned 
slightly  over  on  his  back ;  a  small,  sharp-pointed  tenotome  is  entered  on  the 
outer  side,  so  as  to  avoid  the  dorsalis  pedis  artery,  and  passed  beneath  the 
tendon;  this  is  always  considerably  contracted,  and,  on  turning  the  cutting 
•edge  of  the  knife,  is  usually  divided  by  simple  pressure;  the  assistant  should 
slightly  extend  the  foot,  but  should  not  exercise  any  force,  as  from  the  length 
of  this  tendon  the  divided  ends  separate  very  much  after  the  section  is  com- 
pleted. The  small  wounds  made  during  the  operations  are  closed  with  pads 
of  lint  directly  after  the  knife  has  been  withdrawn ;  the  leg  is  then  carefully 
bandaged ;  and  a  flexible  splint,  bent  to  a  degree  corresponding  to  the  original 
condition  of  deformity,  is  fixed  to  the  leg  and  foot. 

The  division  of  the  tibialis  anticus  tendon  is  an  operation  which  presents 
no  difiiculty ;  the  only  practical  points  deserving  notice  are,  first,  that 
tbe  knife  must  be  entered  on  the  outer  side  of  the  tendon,  as  otherwise  the 
■dorsalis  pedis  artery  is  almost  sure  to  be  cut,  and  secondly,  that  the  assistant 
must  not  make  too  forcible  extension  of  the  foot,  for  this  little  tendon  flies 
asunder  so  readily  that  the  knife  is  liable  to  be  jerked  through  the  skin, 
making  an  open  wound.  The  section  of  the  tibialis  posticus  tendon  is  not  so 
simple  a  matter,  on  account  of  the  depth  at  which  it  is  situated,  and  of  the 
•close  proximity  of  the  posterior  tibial  artery.  It  is  probable  that  this  vessel 
is  not  unfrequently  wounded  by  those  not  well  practised  in  the  method  of 
•dividing  the  tendon:  no  harm  is  likely  to  result  if  the  artery  is  cut  com^ 
pletely  through  when  severing  the  tendon  with  a  blunt- pointed  knife;  but  if 
it  be  pricked  with  the  sharp-pointed  tenotome,  a  traumatic  aneurism  will  pro- 
bably be  formed.  I  believe  that  I  have  divided  this  artery  on  two  occasions ; 
at  any  rate,  on  withdrawing  the  knife  a  spurt  of  arterial  blood  issued  through 
the  puncture  in  both  cases ;  pressure  was  applied,  and  maintained  by  pads  of 
lint  for  six  days,  and  no  harai.  followed  upon  the  accident.  In  these  opera- 
tions the  blunt-pointed  tenotome  was  used  ;  both  of  the  children  were  puny 
little  infants  with  very  small  legs.  In  robust,  well-developed  children,  the  use 
of  the  blunt-pointed  knife  is  not  so  necessary,  because  the  distance  between 
the  artery  and  tendon  is  greater;  it  is  however  safer  to  use  the  blunt  tenotome 
if  the  operator  is  not  often  in  the  habit  of  performing  the  operation.  The 
section  of  the  tendon  is  not  plainly  recognized  when  completed,  as  in  the  case 
of  the  tibialis  anticus  tendon,  and  this  difference  is  due  to  the  fibres  of  the 
posterior  muscle  being  prolonged  down  to  the  point  at  which  the  section  of 
the  tendon  is  made;  for  this  reason,  care  must  be  taken  to  effect  the  divi- 
sion as  low  down  the  leg,  and  as  near  the  ankle,  as  can  be  done  without 
risk  of  injuring  the  posterior  tibial  artery.  The  inner  border  of  the  tibia  is 
the  guide  by  which  the  tendon  is  found ;  the  sharp-pointed  tenotome  will 
strike  this  part  of  the  bone  if  it  be  entered  exactly  in  the  middle  line  of  the 
leg;  if  the  proper  spot  be  missed,  a  little  careful  manipulation,  using  the  point 
of  the  knife  as  a  probe,  will  find  the  edge  of  the  bone;  the  sheath  of  the  ten- 
don is  then  opened,  and  when  the  blunt-pointed  knife  is  passed  through  this 
and  between  the  tendon  and  the  bone,  it  will  be  held  firmly  between  those 
.structures,  and  the  operator  may  feel  assured  that  the  blade  is  in  the  right 
position  for  completing  the  section. 
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The  reduction  of  the  inversion  of  the  foot,  in  a  case  of  -moderate  severity, 
usually  takes  about  three  weeks  to  accomplish.  The  method  of  treatment 
employed  is  very  simple ;  a  flexible  metal  splint,  well  padded  on  one  side  and 
sufficiently  long  to  reach  from  the  knee  to  half  an  inch  below  the  toes,  with 
some  soft  narrow  bandages,  are  all  the  mechanical  appliances  required.  After 
the  operation  the  foot  is  kept  at  rest,  and  in  the  state  of  deformity  which  was 
present  before  the  tibial  tendons  were  divided,  for  five  days,  at  the  end  of" 
which  time  the  small  punctures  are  quite  healed ;  the  leg  is  then  covered 
with  a  bandage  from  the  toes  to  the  knee,  and  the  splint,  bent  at  a  point  cor- 
responding to  the  ankle-joint,  is  placed  on  the  outer  side  of  the  leg,  and  fixed 
by  rolling  the  bandage  around  it  and  the  limb,  from  the  calf  to  the  end  of  the- 
toes.  By  gradually  straightening  the  splint  from  day  to  day,  the  foot  is 
brought  out  until  it  is  in  a  line  with  the  leg,  and  as  soon  as  it  will  remain 
in  this  position  without  support,  the  case  is  converted  into  one  of  equinus^ 
and  the  second  stage  of  treatment  may  be  entered  upon.  In  eases  of  se- 
vere distortion,  four  or  five  weeks  are  required  to  overcome  the  inversion 
of  the  foot,  and  in  no  case  should  the  treatment  of  the  equinus  be  commenced 
until  the  distortion  of  the  foot  is  completely  relieved.  Some  surgeons,  in 
slight  cases  of  congenital  varus,  divide  the  Achilles  tendon  at  the  same  time- 
as  the  tibial  tendons,  but  beyond  saving  a  little  time  in  the  treatment  of  the- 
case,  no  advantage  is  gained  by  this  method  of  procedure  ;  on  the  other  hand,, 
there  is  always  the  possibility  of  the  distortion  of  the  foot  itself  not  yielding- 
as  readily  to  treatment  as  was  at  first  anticipated,  and  should  such  happen 
in  a  case  in  which  simultaneous  section  of  the  three  tendons  has  been  per- 
formed, the  difficulties  of  treatment  will  be  much  increased ;  it  is  in  my 
opinion  much  safer  to  divide  the  operation  into  two  stages,  in  all  cases  of 
congenital  varus  which  are  sufficiently  severe  to  require  tenotomy  at  all. 
The  second  stage  of  the  operative  treatment  adopted  in  congenital  varus  is 
the  same  as  that  already  described  for  the  treatment  of  talipes  equinus,  but 
the  mechanical  measures  employed  are  not  quite  the  same,  for  it  is  not  only 
necessary  to  overcome  the  extension  of  the  foot  on  the  leg,  but  care  must  also- 
be  taken  to  maintain  the  foot  in  its  improved  shape,  and  to  prevent  it  from 
becoming  again  inverted.  For  the  instrumental  treatment  of  varus  in  this 
stage,  many  ditferent  sorts  of  appliance  have  been  invented  and  used  with 
success ;  the  particular  form  of  instrument  is  of  no  great  consequence,  pro- 
vided that  it  is  so  designed  as  to  enable  the  foot  to  be  gradually  flexed  on  the- 
leg,  and  at  the  same  time  to  prevent  its  relapsing  to  the  condition  of  inver- 
sion. The  splint  which  best  fulfils  these  requisites  is  one  introduced  by  Mr. 
Adams,  and  illustrated  in  Fig.  1476 ;  it  consists  of  thigh  and  leg  trough- 
pieces,  a  and  b,  connected  by  a  free  joint  at  a  point  corres- 
Fig.  1476.  spending  to  the  knee  ;  to  the   leg-piece  is  attached  a 

plate  for  the  foot,  with  a  cog-wheel  at  d,  which  supplies^ 
the  movements  of  flexion  and  extension ;  a  toe-wire- 
with  a  strap  is  fixed  to  the  front  part  of  tlie  foot-plate 
on  its  outer  side.     The  method  of  applying  this  appa- 
ratus will  be  best  understood  by  studying  the  drawing'? 
the  same  manner  is  followed  of  first  tastening  the  heel^ 
and  then  the  thigh  and  leg,  before  placing  the  front 
of  the  foot  in  position,  as  has  already  been  described 
when  treating  of  the  mode  of  applying  Scarpa's  sho& 
in  the  treatment  of  talipes  equinus  ;  with  congenital 
Adams's  varus  splint.         varus.the  further  precaution  has  to  be  observed  of 
keeping  the  sole  ot  the  foot  well  extended,  and  the- 
inner  border  quite  straight,  by  drawing  the  toes  over  to  the  outer  side  of  the 
instrument,  with  the  strap  and  toe-wire. 
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The  most  favorable  time  for  commencing  treatment  is  when  the  infant  is 
about  six  weeks  old,  but  much  depends  upon  the  condition  of  the  patient:  iu  a 
robust,  healthy -child,  an  earlier  commencement  may  be  made,  while  in  a  weak 
infant  treatment  should  be  delayed;  from  two  weeks  to  three  months  maybe 
estimated  as  the  limit  of  age  in  the  respective  conditions.  After  the  deformed 
foot  has  been  restored,  the  use  of  the  instrument  must  be  continued  until 
the  child  is  able  to  walk,  when  a  light  steel  support,  fixed  to  the  boot,  will  be 
required  ;  in  slight  cases,  a  bar  extending  to  the  calf  on  the  inner  side  of  the 
leg,  with  a  free  joint  at  the  ankle,  and  a  strap  attached  to  the  boot  so  as  to 
brace  up  the  foot  against  the  support,  is  sufficient  to  keep  the  foot  in  good 
position  when  walking  ;  in  cases  of  more  severe  deformity,  the  instrument 
must  be  extended  to  the  thigh,  or  if  necessary  to  the  waist,  to  overcome  any 
tendency  to  adduction  of  the  limb  which  may  be  present.  The  shoe  must 
be  worn  at  night,  and  instrumental  treatment  continued,  until  the  foot  is 
perfectly  restored  to  the  normal  state  ;  although  a  difference  of  opinion  still 
•exists  as  to  whether  spasmodic  contraction  of  one  set  of  muscles,  or  paralysis 
of  their  opponents,  is  the  exciting  cause  of  congenital  varus,  few  surgeons 
will  dispute  the  fact  that  an  abnormal  condition  of  the  muscles  is  the  source 
■of  deformity,  and  the  supporters  of  either  of  the  two  theories  must  be  in 
accord  upon  one  point,  viz.,  that  until  the  muscles  are  restored  to  a  normal 
condition  the  exciting  cause  of  distortion  still  exists,  and  will  to  a  certainty, 
if  not  counteracted,  reproduce  the  displacement  of  the  foot.  It  must  there- 
fore be  accepted  as  an  established  rule,  that  the  treatment  of  congenital  varus 
is  not  successfully'  concluded  until  the  subject  is  able  to  walk  with  the  foot 
averted,  and  with  the  plantar  surface  placed  well  on  the  ground. 

Congenital  Varus  in  Advanced  Life. — Congenital  varus,  when  not  relieved  in 
inftmcy,  becomes  with  advancing  age  greatly  increased  in  degree ;  and  this  is 
probably  due,  not  as  much  to  shortening  of  the  contracted  muscles,  as  to  the 
mechanical  effects  of  pressure  brought  to  bear  upon  the  foot  when  used  in 
-standing  and  walking.  The  structural  defects  in  a  case  of  advanced  varus 
are  of  the  same  nature  as  those  already  described  as  existing  in  the  infant, 
but  they  become  aggravated  by  time,  and  are  more  firmly  established  ;  the 
growth  of  the  foot  is  checked,  and  the  tarsal  bones  are  badly  developed, 
their  articular  surfaces  being  also  very  irregular  in  shape  and  position.  The 
OS  calcis,  in  addition  to  an  increase  in  the  vertical  direction  which  it  assumes 
in  the  infant,  becomes  changed  in  shape  from  arrested  growth  of  the  greater 
tuberosity  ;  the  displacement  of  the  astragalus 


from  the  tibia  is  more  marked,  and  the  head 
and  neck  of  this  bone  are  small  in  size,  whilst 
the  latter  is  still  further  deflected  inwards ; 
the  articular  surface  on  the  outer  side  of  this 
bone  is  separated  from  the  external  malleolus, 
and  that  on  the  inner  side  is  imperfectly  devel- 
oped. The  scaphoid  bone  is  the  most  seriously 
displaced  of  all  the  tarsal  bones,  its  position 
being  the  same  as  in  the  case  of  infantile  de- 
formity, but  its  abnormalities  in  this  respect 
being  much  exaggerated ;  the  cuboid  bone  is 
-dragged  inwards  and  partially  dislocated  from 
the  OS  calcis  ;  the  cuneiform  bones  retain  their 
places  on  the  scaphoid ;  and  the  metatarsal 
bones,  which  follow  them  and  the  cuboid,  are 
much  pressed  together.  The  ligaments  are 
seriously  implicated  in  the  deformity ;  the 
plantar  fascia  and  calcaneo-cuboid  and  calcaneo- 
VOL.  VI. — 65 
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scaphoid  ligaments,  which  are  shortened  at  birth,  become  so  firmly  contracted! 
that  they  offer  the  chief  obstacle  to  reduction  of  the  deformity. 

The  external  appearances  presented  by  a  case  of  advanced  varus  correspond  to  the 
changes  which  occur  in  the  structural  shape  of  the  foot ;  Fig.  1477  illustrates  the  foot 
of  a  boy  aged  six  years,  in  whom  congenital  varus  had  been  allowed  to  continue  its 
course  without  the  employment  of  any  form  of  treatment  for  its  relief.  The  parents  of 
this  boy  were  shown  casts  of  the  varying  conditions  of  varus  in  its  early  stage,  and 
selected  one  of  quite  a  moderate  degree  of  severity  as  showing  a  deformity  similar  to 
that  which  had  existed  in  their  son's  foot  at  birth  ;  in  a  comparatively  short  time, 
the  distortion  had  reached  the  extreme  condition  illustrated  in  the  drawing,  which 
clearly  indicates  the  great  importance  of  overcoming  congenital  varus  at  as  early  a 
period  of  life  as  possible. 

The  features  exhibited  in  this  case  were  quite  characteristic  of  those  usually 
presented  in  advanced  varus  :  the  heel  is  much  raised,  and  the  tendo  Achil- 
lis  is  in  prominent  relief  and  firmly  contracted  ;  below  the  heel,  on  the  part- 
of  the  foot  which  has  been  used  in  walking,  is  a  large  pad  of  thickened 
skin  and  cellular  tissue,  which  supplies  the  place  of  the  normal  heel ;  this 
pad,  when  the  deformity  of  the  foot  has  been  reduced  by  treatment,  becomes 
situated  on  the  upper  surface  of  the  dorsum,  at  about  the  seat  of  the  cuboid 
bone.  Running  across  the  sole  of  the  foot  from  its  inner  border,  is  a  de- 
pression which  corresponds  to  the  transverse  tarsal  joint,  and  which  arises- 
from  shortening  of  the  foot  and  contraction  of  the  plantar  fascia ;  another 
groove,  which  passes  forwards  from  this  to  the  great  and  second  toes,  is  caused  ■ 
by  the  folding  together  of  the  metatarsal  bones ;  and  the  front  portion  of  the 
foot,  from  the  same  cause,  presents  a  peculiar,  twisted  appearance.  The  con- 
dition here  represented  is  by  no  means  the  ultimate  state  of  deformity  ;  as 
age  increases,  the  distortion  advances,  but  the  characteristics  are  of  the  same 
nature  and  differ  from  those  above  noticed  only  in  degree.  A  further  com- 
plication exists  in  these  cases  from  the  extreme  wasting  of  the  muscles ;  this 
is  owing  to  their  want  of  use,  for,  since  the  foot  is  almost  immovable  on  the- 
leg,  these  muscles  are  never  called  into  action. 

The  treatment  of  varus  existing  at  a  later  period  of  life  is  carried  on  in  the 
same  manner  that  is  followed  in  infaiitile  cases ;  but  it  is  necessary  in  this  more 
severe  condition  of  the  deformity  to  divide  the  course  of  treatment  into  three 
stages ;  in  the  Jirst  stage  the  foot  is  brought  in  a  straight  line  with  the  leg, 
in  the  second  the  contraction  in  the  sole  of  the  foot  is  overcome,  in  the  third 
the  elevation  of  the  heel  is  reduced.  It  is  of  course  always  necessary  to  have 
recourse  to  tenotomy,  and,  as  in  the  case  of  infantile  varus,  the  tendons  of  the 
tibialis  posticus  and  tibialis  anticus  muscles  are  first  divided.  The  mecha- 
nical after-treatment  is  conducted  on  a  similar  plaia  to  that  already  described,, 
and  by  means  of  an  outside  splint  attached  to  the  leg  the  inversion  of  the 
foot  is  gradually  reduced  ;  this  part  of  the  treatment  cannot  however  be 
always  successfully  accomplished  by  mechanical  extension  alone,  and  when 
after  six  or  seven  weeks'  employment  of  the  splint  it  is  found  that  the  foot 
still  firmly  resists  the  constant  pressure  that  has  been  brought  to  bear  upon 
it,  it  is  necessary  to  have  recourse  to  manipulative  exercises,  or,  as  it  is  tech- 
nically called,  hand-working,  to  overcome  the  condition  of  inversion.  The 
resisting  structures  which  have  to  be  dealt  with  are  the  shortened  and 
contracted  ligaments  which  connect  the  os  calcis  and  astragalus  with  the 
scaphoid  and  cuboid  bones  ;  these,  from  their  situation,  are  of  course  not 
amenable  to  operative  measures.*  The  method  of  working  the  foot  is  very 
simple ;  supposing  that  the  right  foot  is  under  treatment,  the  heel  is  grasped 

1  [E.  W.  Parker  has,  however,  recently  recommended  and  successfully  practised  subcutaneous- 
section  of  the  inner  tarsal  ligaments,  and  particularly  of  the  astragalo-scaphoid.  1 
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Urmly  with  the  left  hand,  the  fingers  being  on  the  inner  side  and  the  palm 
of  the  hand  pressed  against  the  outer  surface  of  the  os  caleis  ;  the  front  of  the 
foot  is  held  b}'  the  extremities  of  the  metatarsal  bones,  and  then  steadily 
dragged  outwards  as  far  as  possible,  again  relaxed  and  brought  over,  and  so 
on,  as  long  as  may  be  thought  desirable ;  no  pain  should  be  given  by  using 
too  much  force,  and  the  exercise  must  be  slow  and  methodical.  The  value 
of  these  manipulations  in  reducing  severe  inversion  of  the  foot  is  very  great, 
whilst  from  their  extreme  simplicity  they  can  easily  be  practised  by  any 
person  possessed  of  ordinary  intelligence.  It  may  happen-,  in  severe  cases, 
that  the  inversion  of  the  front  of  the  foot  is  contributed  to  by  contraction 
of  the  plantar  fascia  ;  if  this  is  the  case,  the  resistance  offered  by  the  fascia, 
when  endeavoring  to  evert  the  foot  in  the  manner  above  described,  will  be 
readily  detected,  and  the  complete  reduction  of  the  inversion  will  have  to  be 
obtained  during  the  second  stage  of  treatment. 

The  second  stage  of  treatment  is  commenced  by  dividing  the  contracted 
tissues  in  the  sole  of  the  foot  in  the  manner  already  described  when  discuss- 
ing the  treatment  of  the  first  stage  of  talipes  equinus  ;  the  instrument  used 
in  the  mechanical  treatment  after' operation  is  of  the  same  pattern  as  the 
Scarpa's  shoe  employed  in  cases  of  equinus,  but  the  front  part  of  the  sole- 
plate  is  supplied  with  two  additional  cog-wheels,  one  Avhich  moves  it  from 
side  to  side,  and  another  which  rotates  it  so  that  either  side  of  the  plate  can 
be  raised  or  depressed.  In  applying  the  instrument,  the  sole-plate  is  set  to 
correspond  with  the  deformity  ;  by  means  of  one  cog-wheel  it  is  lowered  to 
a  degree  equal  to  the  shortening  of  the  sole,  by  the  second  it  is  turned  inwards 
to  accommodate  it  to  the  amount  of  inversion  that  may  be  present,  and  by 
the  third  the  inner  border  is  raised  to  the  extent  of  rotation  that  is  required  ; 
the  heel-piece  is  next  adjusted  to  suit  the  condition  of  equinus  that  exists. 
Having  applied  the  instrument  to  the  limb,  first  fastening  the  heel,  then  the 
leg,  and  finally  the  front  of  the  foot,  the  three  cog-wheels  in  the  sole-plate 
are  brought  into  use  to  draw  the  forepart  of  the  foot,  as  much  as  can 
comfortably  be  borne,  towards  its  natural  position.  This  method  of  proce- 
dure is  steadily  carried  on  until  the  scaphoid  and  cuboid  bones,  together 
with  the  parts  in  front,  are  placed  upon  the  astragalus  and  os  caleis ;  here 
again  manipulations  are  of  great  service  in  overcoming  any  deep-seated  con- 
traction that  does  not  readily  yield  to  the  pressure  exerted  by  the  shoe  ;  the 
foot  is  held  in  the  manner  previously  described,  and  is  worked  in  any  direction 
that  may  be  found  necessary  ;  if  inversion  is  the  chief  feature  of  deformity 
still  existing,  the  front  of  the  foot  is  drawn  outwards;  should  the  front  of  the 
foot  remain  depressed,  it  must  be  steadily  forced  upwards ;  if  the  outer 
border  is  on  a  lower  level  than  the  inner,  a  twisting  movement  is  required. 
These  manipulations  are  only  applicable  to  contraction  of  the  ligaments 
directly  connecting  the  several  bones,  and  the  surgeon  must  assure  himself 
that  it  is  upon  this  contraction,  and  not  upon  shortening  of  the  superficial 
tissues,  that  resistance  to  reduction  of  the  deformity  depends ;  it  not  unfre- 
quently  happens  that  section  of  the  plantar  fascia  requires  to  be  repeated  a 
second,  or  even  a  third,  time  in  varus  of  long  standing  and  of  severe  grade. 
This  second  stage  of  treatment  is  the  most  important  part  in  the  manage- 
ment of  the  case ;  every  endeavor  must  be  made  to  render  complete  the 
reduction  of  the  displaced  bones  in  front  of  the  os  caleis  and  astragalus,  and 
thus  to  restore  the  shape  of  the  foot  itself,  before  proceeding  to  overcome  the 
condition  of  deformity  existing  at  the  ankle-joint. 

The  third  stage  of  treatment  of  advanced  varus  is  practically  the  same  as 
the  second  stage  of  that  employed  in  talipes  equinus,  so  that  the  account 
already  given  need  not  be  repeated ;  it  may  be  noticed,  however,  that,  being 
a  congenital  deformity,  the  articular  surfaces  have  not  been  properly  devel- 
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oped,  and  that  therefore  the  reduction  of  the  deformity  at  the  ankle-joint  in 
the  case  of  varus  is  not  as  readily  accomplished  as  it  is  in  acquired  equinus, 
■where  the  joint  surfaces  are  but  little  affected. 

Relapsed  Varus. — It  not  unfrequently  happens,  especially  amongst  the  class 
of  patients  who  are  treated  at  hospitals,  that  congenital  varus  which  has 
been  relieved  during  infancy,  again  becomes  developed  at  a  later  period  of 
life.  The  necessity  for  countei-acting  the  tendency  to  relapse  which  is 
present  until  the  normal  condition  of  the  muscles  of  the  leg  and  foot  is  fully 
restored,  has  already  been  alluded  to  ;  it  is  however  not  always  possible  to 
impress  the  parents  of  a  child,  in  whom  the  deformity  has  been  relieved, 
with  the  fact  that  the  cure  is  not  yet  completed,  and  the  after-treatm-ent  of 
the  case  is  thus  often  neglected.  To  such  cases  only  can  the  term  relapsed 
varus  be  correctly  applied,  but  under  this  title  are  usually  included  all  con- 
ditions of  deformity  which  have  been  treated  in  infancy  and  still  exist  at  a 
later  age,  so  that  cases  which  have  never  been  completely  relieved  are  im- 
properly described  as  relapsed  cases.  Failure  in  the  treatment  of  varus 
■during  infancy  may  depend  upon  mismanagement  of  the  operative  treatment, 
or  upon  want  of  attention  to  the  instrunoental  treatment ;  in  the  former  case, 
it  may  be  due  to  tenotomy  not  having  been  had  recourse  to  when  required 
to  relieve  the  contraction  of  the  several  muscles,  or  from  section  of  the 
tendons  having  been  imperfectly  performed.  Failure  arising  from  defective 
management  of  the  instrumental  treatment  of  the  case  results  from  the  use 
of  improper  appliances,  which  are  not  adapted  to  maintain  the  foot  iu  posi- 
tion during  the  process  of  restoration.  In  the  treatment  of  these  cases  of 
persistent  deformity,  the  measures  employed  must  be  selected  according  to 
the  particular  nature  of  the  case  and  the  age  of  the  patient.  The  condition 
of  true  relapse,  if  again  submitted  to  treatment  at  an  early  age,  is  readily  over- 
come by  mechanical  and  physiological  measures  alone ;  but  if  some  years  have 
been  allowed  to  intervene,  tenotomy  will  probably  again  be  required.  Cases 
which  have  been  only  partially  relieved  from  neglect  to  divide  the  tendons 
of  the  contracted  muscles,  are  always  amenable  to  treatment,  which  is  con- 
ducted in  a  manner  precisely  similar  to  that  given  for  the  treatment  of 
advanced  varus.  The  most  unfavorable  condition  which  the  surgeon  has  to 
encounter  is  that  resulting  from  badly  conducted  operative  treatment  in  the 
first  attempt  to  relieve  the  deformity,  because  in  such  cases  the  tendons  have 
usually  been  hacked  about,  and  instead  of  uniting  cleanly  have  become 
adherent  to  the  surrounding  tissues.  These  cases  require  much  care  in  their 
treatment ;  it  is  not  often  that  recourse  to  tenotomy  is  of  any  avail,  but 
benefit  may  be  gained  by  section  of  the  plantar  fascia,  if  the  foot  is  much 
shortened.  The  adhesions  which  connect  the  tendons  of  the  contracted  mus- 
cles to  the  surrounding  tissues  may  be  stretched  by  long-continued  instru- 
mental treatment  combined  with  manipulative  exercises,  and  in  these  cases 
the  latter  method  is  a  most  valuable  agent  in  reducing  the  deformity ;  by 
steadily  pursuing  this  plan,  I  have  restored  many  cases  in  which  the  leg  and 
foot  were  almost  covered  with  scars,  from  frequent  attempts  made  to  overcome 
the  distortion  by  dividing  the  tendons. 

Non-congenital  Varus. — The  development  of  talipes  varus  as  a  non-congen- 
ital affection  may  originate  either  from  paralysis  or  from  spasmodic  contrac- 
tion of  the  muscles  of  the  leg  and  foot,  the  former  being  by  far  the  most 
common  form  of  the  malady. 

Paralytic  varus.,  in  its  general  character,  presents  the  same  condition  of 
displacement  as  is  found  in  the  congenital  variety,  but  there  is  a  marked 
difference  in  the  appearance  of  the  two  forms :  in  the  congenital,  the  foot  is 
rigidly  jointed  to  the  leg  and  exhibits  no  indication  of  weakness  ;  in  the 
non-congenital,  it  is  as  it  were  crumpled  up,  and  looks  as  though  it  had  been 
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Fig.  1478. 


compressed  out  of  shape  from  mere  inability  to  hold  its  natural  position. 
The  character  of  the  deformity  is  shown  in  Fig.  1478 ;  in  comparing  this 
case  with  that  of  advanced  congenital  varus,  Tig. 
1477,  page  1025,  it  will  be  observed  that  the  para- 
lytic foot  is  more  displaced  at  the  ankle-joint, 
but  not  so  much  distorted  in  itself;  the  cause  of 
this  difference  depends  upon  the  method  of  de- 
velopment in  the  two  cases.  In  congenital  varus, 
the  distortion  commences  at  an  early  period  of 
foetal  life,  and  the  bones  of  the  tarsus  are  dragged 
out  of  place  by  active  muscular  contraction ;  in 
paralytic  varus,  the  flexors  and  eversors  of  the  foot 
are  deprived  to  a  greater  or  less  extent  of  their  con- 
tractile power,  and  the  foot  falls  into  a  state  of 
extension  and  inversion  which  gradually  becomes 
established  as  a  confirmed  deformity,  from  the 
pressure  brought  to  bear  upon  the  foot  in  standing 
and  walking. 

Non-congenital  talipes  varus,  the  result  of  spasmodic  muscular  contraction, 
is  more  nearly  assimilated  to  congenital  varus  than  is  the  paralytic  condition 
of  distortion.     Fig.  1479  is  taken  from  a  cast  of  the  foot  of  a  boy  aged 

Fig.  1479. 


Paralytic  varus.    (After  Adams.) 


Spasmodic  varus. 

eleven  years,  who  was  affected  with  spasmodic  varus  ;  the  case  presents 
nothing  of  the  feebleness  which  is  so  marked  in  the  paralytic  condition,  Fig. 
1478,  but  it  so  far  differs  from  the  case  of  advanced  congenital  varus. 
Fig,  1477,  that  the  distortion  of  the  foot  itself  is  less  severe,  this,  as  in  the 
paralytic  variety,  being  due  to  the  fact  that  the  deformity  is  developed  at  a 
period  of  life  when  the  formation  of  the  foot  is  fairly  advanced. 

Treatment  of  Non-congenital  Varus. — In  treating  non-congenital  varus,  the 
same  measures  are  employed  as  in  the  reduction  of  the  congenital  variety. 
With  regard  to  paralytic  varus,  the  use  of  tenotomy  must  be  guided  by  the 
same  laws  that  have  been  given  when  desci'ibing  the  treatment  of  eqiiinus. 
Varus  the  result  of  spasmodic  contractmi  of  the  muscles,  in  which  shorten- 
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ing  of  the  muscular  fibres  has  become  confirmed,  can  only  be  relieved  by 
section  of  the  tendons  ;  but  in  cases  which  are  submitted  to  treatment  in  the 
early  stage  of  the  affection,  mechanical  and  physiological  methods  are  suffi- 
cient to  overcome  the  distortion. 

Extension  in  Treatment  of  Cluh-Foot. — In  the  two  varieties  of  club-foot  hither- 
to considered — talipes  equinus  and  talipes  varus — there  is  always  present  in 
severe  cases  of  deformity  a  marked  condition  of  structural  shortening  of  the 
foot,  with  conti'action  of  the  plantar  fascia ;  during  the  mechanical  stage  of 
treatment,  the  foot,  in  order  to  overcome  this  shortening,  may  be  kept  in  a 
state  of  extension  by  drawing  the  forepart  w^ell  forward  on  the  sole-plate 
after  the  heel  has  been  fixed,  but  with  adult  cases,  where  there  is  always 
gi-eat  resistance  to  extension,  some  difficulty  is  found  in  retaining  the  foot  in 
the  required  position.  In  order  to  effectually  maintain  a  state  of  constant 
stretching,  I  have  employed  a  shoe  which  is  a  modification  of  Adams's  in- 
strument. Fig.  1480  shows  the  under  surface  of  this  appliance ;  the  sole- 
plate  is  divided  at  a  point  corresponding  to  the  transverse  tarsal  joint,  and  is 
supplied  with  three  cog-\\heels.  A,  £,  C,  which  respectively  permit  of  the 

Fig.  1480. 


Extension-shoe  for  club-foot- 


front  part  of  the  plate  being  moved  laterally,  raised,  and  rotated  on  the  heel- 
piece ;  the  power  of  extension  is  gained  by  the  long  screw  i),  on  turning 
which  the  front  plate  slides  forwards.  In  using  the  instrument,  it  must  first 
be  adapted  to  the  condition  of  deformity  by  means  of  the  cog-wheels  in  the 
sole-plate;  it  is  then  applied  to  the  limb,  being  secured  in  the  ordinary  man- 
ner, and  the  front  part  of  the  foot  is  extended  on  the  heel  by  turning  the 
screw  D.  The  patient  is  directly  conscious  of  the  stretching  of  the  foot  thus 
obtained^  as  he  feels  the  foot  give  at  the  transverse  tarsal  joint,  and  he  will 


Fig.  1481. 


Fig.  1482. 


Severe  eqnlnus,  before  and  after  treatment. 


be  aMe  to  guide  the  surgeon  in  deciding  how  much  extension  it  is  desirable 
to  use,  this  being  to  a  degree  just  short  of  causing  pain ;  having  thus  ex- 
tended the  foot,  the  front  plate  is  next  raised,  rotated,  and  everted  according 
to  the  necessities  of  the  case  under  treatment.     I  have  used  this  instrument 
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iov  about  four  years,  and  believe  that  by  means  of  its  extending  power  I 
have  been  able  to  more  quickly  reduce  the  distortion  of  the  foot;  the  two 
iollowing  cases  will  illustrate  the  therapeutic  value  of  the  instrument: — 

Case  I This  occurred  in  a  man,  aged  twenty-four,  who  had  suffered  in  childhood 

from  infantile  paralysis  which  had  resulted  in  the  development  of  talipes  equinus  of 
tlie  right  foot.  Fig.  1481,  a  drawing  from  a  cast  of  the  foot,  shows  the  nature  of  the  de- 
formity when  he  was  admitted  into  the  National  Orthopasdic  Hospital.  The  foot  was 
very  rigid,  and  firmly  set  in  its  abnormal  condition  ;  the  sole  was  much  shortened  arid 
contracted ;  and  the  instep  was  greatly  raised.  The  plantar  fascia  was  freely  divided,  arid 
-on  the  fourth  day  after  the  operation  the  extension  instrument  was  applied  ;  after  eight 
weeks'  treatment  the  distortion  of  the  foot  was  completely  reduced,  the  result  being 
shown  in  Fig.  1482. 

Case  II.  was  one  of  relapsed  congenital  varus,  in  a  girl  aged  19  ;  both  feet  were 
distorted,  the  right  one  to  a  remarkable  degree.  Figs.  1483  and  1484  show  respectively 
the  anterior  surface  and  sole  of  this  foot :  the  inversion  of  the  foot  was  greater  than  is 
represented  in  these  drawings,  but  unfortunately  a  cast  which  was  taken  of  the  foot 
before  treatment  was  commenced,  was  not  a  faithful  copy  of  the  distortion,  so  that  a 
second  one  had  to  be  obtained  after  the  foot  had  been  operated  on  by  division  of  the 
tibialis  posticus  and  tibialis  anticus  tendons,  and  after  about  two  weeks'  use  of  the  out- 
side splint;  the  part  of  the  foot  which  was  placed  on  the  ground  is  indicated  by  the 
partially  absorbed  pad  in  Fig.  1483,  and  from  the  position  of  this  a  fair  idea  is  given 
vof  the  amount  of  inversion  which  originally  existed.     Fig.  1484  is  a  three-quarter  view 


Fig   1483. 


Fig.  1484. 


Severe  relapsed  congenital  varus,  anterior  and  posterior  views. 

of  the  sole :  the  compression  of  the  foot  was  very  marked ;  at  the  bottom  of  the  sulcus, 
•opposite  the  transverse  tarsal  joint,  the  surface  of  the  skin  was  folded  upon  itself  to  the 
depth  of  a  quarter  of  an  inch  ;  the  forepart  of  the  foot  was  greatly  narrowed  ;  and  the 
metatarsal  bones  were  much  displaced.  This  was  perhaps  as  severe  a  condition  of  relapsed 
varus  as  has  ever  been  submitted  to  treatment ;  the  usual  course  was  followed  of  first 
overcoming  the  inversion  of  the  foot,  next  reducing  the  contraction  of  the  sole,  and 
"finally  restoring  movement  at  the  ankle-joint.  The  whole  time  occupied  by  treatment 
was  about  fifteen  months,  the  deformity  of  both  feet  being  reduced  in  this  period  ;  some 
«ix  weeks  or  so  were  lost,  o'wing  to  the  patient's  suffering  from  an  acute  illness  which 


1032 


ORTHOPiEDIC    SURGERY. 


Result  of  treatment  Ia  sub. 
jectof  Figs.  1483,1484. 


Fig.  1485.  necessitated  the  intermission  of  treatment ;  unfolding  of  the  dis- 

tortion of  the  foot  itself  was  accomplished  in  seven  months, 
which,  considering  the  extreme  condition  of  deformity  present 
and  the  age  of  the  patient,  may  be  regarded  as  a  satisfactory 
rate  of  progress.  The  result  of  treatment  is  shown  in  Figure 
1485. 


Excision  of  Tarsal  Bones  in  Talipes  Varus. — The  me-  ^ 
thod  of  treating  talipes  varus  which  has  been  described, 
is  that  generally  followed  by  those  who  have  studied 
the  practice  of  orthoptedic  surgery ;  some  slight  differ- 
ences of  opinion  exist  upon  certain  details — when  to 
employ  tenotomy,  the  construction  of  the  mechanical 
appliance  used,  the  respective  value  of  instrumental 
and  physiological  methods  of  treatment — on  such  points 
as  these  unanimity  is  not  to  be  expected ;  but  the  broad 
principles  of  treatment  are  universally  accepted,  and 
hundreds  of  cases  could  be  brought  forward  to  prove 
that  talipes  varus,  when  thus  treated,  is  capable  of  relief 
in  whatever  condition  it  may  present  itself.  Successful 
reduction  of  the  deformity  can,  however,  only  be  ob- 
tained by  careful  observance  of  the  established  rules  of 
practice ;  even  at  the  present  day,  it  is  no  uncommon  circumstance  to  meet 
with  cases  in  which  tenotomy  has  been  adopted,  but  in  which  the  mechanical 
after-treatment  has  been  entirely  neglected,  the  patient  being  allowed  to  walk 
about  without  any  support  within  a  week  or  so  of  the  operation,  with  the 
natural  result  of  re-establishing  the  deformity.  Again,  cases  which  have  been 
correctly  and  successfully  treated  are,  from  neglect  of  the  patient  or  his  parents 
to  continue  the  use  of  mechanical  treatment  for  a  sufficient  length  of  time, 
found  to  pass  into  a  condition  of  relapse.  The  occurrence  of  relapse  under 
such  circumstances  has  raised  a  doubt  in  the  minds  of  some  sm-geons  as  to 
the  efficiency  of  orthopedic  treatment,  and  more  radical  measures  have  been 
resorted  to ;  it  has  been  said  that  certain  cases  are  not  amenable  to  the  recog- 
nized rules  of  practice,  and  for  such  exsection  of  a  portion  of  the  tarsus  has 
been  employed. 

Excision  of  the  cuboid  bone,  in  severe  cases  of  talipes  varus,  was  first  sug- 
gested by  Dr.  Little ;'  his  suggestion  was  little  more  than  a  speculative  ob- 
servation, and  this  distinguished  authority  has  since  expressed  his  disap- 
proval of  the  adoption  of  such  an  operation.  The  late  Mr.  Solly,  in  the  year 
1854,  acting  upon  the  above  suggestion,  excised  the  cuboid  bone  in  ian  adult 
affiseted  with  severe  varus,  but  the  result  was  not  satisfactory.  Mr.  Lund,  in 
1872,^  excised  \he  astragalus  in  a  boy  aged  seven  yeai'S,  suffering  from  varus  of 
both  feet.  The  treatment  employed  before  this  operation  was  performed,  had 
consisted  in  the  application  of  splints  and  elastic  bands,  and  forcible  manipu- 
lation under  chloroform.  The  operation  was  had  recourse  to  under  the 
belief  that  the  chief  obstacle  to  reduction  of  the  deformity  was  the  displace- 
ment of  the  cup  of  the  scaphoid  from  the  head  of  the  astragalus  ;  the  case,, 
after  a  prolonged  course  of  treatment,  resulted  in  the  production  of  a  toler- 
ably straight  foot,  but  with  very  limited  movement  at  the  ankle-joint  and 
with  persistence  of  some  elevation  of  the  heel.  Mr.  Davy  has  removed  por- 
tions of  the  tarsus  in  several  cases  of  club-foot,  amongst  them  one  of  a  child 
aged  sixteen  months,^  an  age  at  which  few  surgeons  would  pronounce  varus, 
to  be  incurable  by  tenotomy  and  mechanical  treatment. 


'  Deformities  of  tlie  Human  Frame,  p.  30.5.     Loudon,  1853. 
2  Proceedings  of  tlie  Medical  Society  of  London,  vol.  iv.     1879. 
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The  most  instructive  case  published,  in  which  excision  of  a  portion  of  the  tarsus  was: 
performed,  will  be  found  in  the  Transactions  of  the  Royal  Medical  and  Chirurgical  So- 
ciety of  London.'  In  this  case,  that  of  a  boy  aged  12  years  with  relapsed  congenital 
varus  of  both  i'eet,  tenotomy  and  mechanical  treatment  were  first  employed,  but  these 
methods  were  altogether  mismanaged  ;  a  properly  constructed  instrurtient  was  never  used, 
and  the  plantar  fascia,  the  tendon  of  the  tibialis  posticus  muscle,  and  the  tendo  Achillis 
were  divided  at  the  same  time.  The  chief  interest  of  this  case,  however,  lies  in  the  fact 
that  an  enormous  amount  of  the  foot  was  removed  before  the  deformity  could  be 
reduced ;  the  cuboid,  nearly  all  the  scaphoid,  portions  of  the  three  cuneiform  bones,  of 
the  astragalus,  of  the  os  calcis,  and  of  tlie  two  outer  metatarsal  bones  were  taken 
away,  and  even  after  this  free  excision  of  the  bones  of  the  foot,  prolonged  mechanical 
treatment  was  found  necessary  to  keep  what  remained  of  the  member  in  the  required 
position. 

The  number  of  cases  of  club-foot  which  have  been  treated  by  excision  of 
tlie  tarsus  may  probably  be  numbered  by  tens:  those  treated  accordino-  to 
the  rules  of  orthopsedic  surgery  can  certainly  be  counted  in  thousands ;  of 
the  former,  two  deaths  have  been  recorded  as  resulting  from  the  operations 
performed  ;  of  the  latter,  none  have  terminated  fatally,  nor  has  any  complica- 
tion of  a  serious  nature  been  a  source  of  trouble. 

A  reference  to  the  reports  of  several  cases  in  which  excision  of  the  tarsus 
has  been  performed,  after  tenotomy  had  failed  to  relieve  the  condition  of 
varus,  shows  clearly  that  the  deformity  had  proved  to  be  intractable  under  a 
course  of  treatment  which  had  been  followed  without  regard  to  the  established 
rules  of  practice.  The  error  most  frequently  committed  is  that  of  dividing 
the  Achilles  tendon  alone ;  also,  in  a  large  number  of  cases,  the  tendon  of  the 
tibialis  anticus  muscle  is  divided,  but  not  that  of  the  tibialis  posticus  ;  either 
no  attempt  is  made  to  relieve  the  contraction  of  this  muscle,  or  else  the  tendon 
is  missed  when  performing  the  operation.  Another  fruitful  source  of  failure 
is  want  of  attention  in  conducting  the  mechanical  treatment  of  the  deformity 
after  operation;  it  cannot  be  too  strongly  insisted  upon  that,  in  the  reduction 
of  club-foot,  the  operative  treatment  is  of  quite  secondary  importance  to  the, 
mechanical,  and  that  however  skilfully  tenotomy  may  be  performed,  a  suc- 
cessful result  will  never  be  obtained  unless  the  after-treatment  be  most  care- 
fully conducted. 

The  following  case  is  an  example  of  congenital  varus  in  which  tenotomy  was  had  re- 
course to  without  relief,  and  in  which,  the  deformity  being  thereupon  pronounced  to  be 
intractable  to  milder  measures,  the  tarsus  was  ex- 
cised. W.  H.,  aged  4,  applied  in  the  year  1879 
to  the  Surgical  Aid  Society  of  London  for  a 
walking-instrument  to  correct  a  condition  of 
varus  of  the  right  foot,  for  which  he  had  been 
treated  at  one  of  the  leading  general  hospitals 
from  which  he  was  just  discharged.  Fig.  1486, 
which  is  copied  from  a  cast  taken  at  the  time, 
shows  the  condition  of  the  foot ;  there  were  numer- 
ous scars  of  punctures  over  the  tibialis  anticus, 
tibiali'S  posticus,  and  Achilles  tendons,  and  on  the 
outer  side  of  the  foot,  below  and  in  front  of  the 
external  malleolus,  was  another  scar  about  two 
inches  long;  this  scar,  which  is  marked  A,  is  not 
well  shown  in  the  drawing,  since,  although  it  is 
indicated  on  the  cast,  it  was  but  imperfectly 
copied  by  the  plaster.  The  mother  stated  that 
the  child  had  undergone  several  operations,  and 
that  finally  some  of  the  bones  of  the  foot  had  been 
removed ;  as  will  be  seen,  a  considerable  degree  Relapsed  varus  after  excision  of  tarsns. 


Fig.  1486. 


'  Med.-Chir.  Trans.,  vol.  Ix. 
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Fig.  1487. 


•of  deformity  still  existed,  the  foot  being  inverted  and  the  inner  border  completely  raised 
from  the  ground,  while  the  heel  was  elevated,  and  both  flexion  and  extension  move- 
ments were  very  limited  at  the  ankle-joint.  The  parents  were  naturally  reluctant  to 
try  the  eifects  of  further  treatment,  but  the  child  was  finally  admitted  to  the  J^a- 

tional  Orthopaedic  HospitaL  The  case  was  managed 
in  the  ordinary  way,  and,  although  some  difficulty 
was  experienced  in  overcoming  the  immobility  of  the 
ankle-joint,  the  deformity  was  completely  reduced  after 
twelve  weeks'  treatment.  The  boy  was  kept  under  obser- 
vation to  ascertain  if  the  reduction  of  the  deformity  was 
permanently  established,  but  not  the  slightest  tendency 
to  relapse  was  evinced,  and  the  condition  of  the  foot,  three 
years  after  treatment,  was  that  shown  in  Fig.  1487, 
which  is  copied  from  a  photograph.  I  have  seen  the  boy 
again  quite  recently;  the  foot  is  in  excellent  position,  and 
there  is  a  very  fair  amount  of  movement  in  the  ankle- 
joint. 

It  is  probable  that  excision  of  a  portion  of  the 
tarsus  may  eventually  be  proved  to  be  of  service 
in  the  treatment  of  some  conditions  of  severe  conge- 
nital varus  in  the  adult,  but  a  more  systematic  me- 
thod of  performing  the  operation  than  has  yet  been 
•defined  must  first  be  introduced ;  also,  a  more  careful  selection  of  the  subjects 
for  operation  must  be  made,  and  above  all,  before  resorting  to  the  opera- 
tion, the  less 'severe  measures  of  tenotomy  and  mechanical  treatment  must 
first  be  correctly  employed.  The  case  quoted  above  from  the  Transactions  of 
the  Royal  Meplieal  and  Chirurgical  Society  of  London,  shows  how  large  a  por- 
tion of  the  tarsus  may  have  to  be  removed  before  a  straight  foot  (or  rather 
portion  of  foot)  can  be  obtained  ;  the  possibility  of  a  fatal  termination  must 
also  be  considered ;  and,  finally,  it  must  be  remembered  that  the  victims  of  club- 
foot have  often  very  fair  powers  of  progression :  the  girl  with  double  varus, 
whose  right  foot  is  illustrated  in  Figs.  1483  and  1484,  walked  so  well  that 
the  condition  of  her  feet  would  never  have  been  suspected,  and  she  submitted 
herself  to  treatment  for  relief  from  deformity,  and  not  for  the  removal  of 
lameness. 


Same  case  as  shown  in  Fig.  1486, 
after  orthopsedic,  treatment. 


Fig.  1488. 


Talipes  Valgus. — There  are  two  distinct  forms  of  talipes  valgus,  one  of 

which  may  be  either  congenital  or  acquired, 
while  the  other  is  always  non-congenital.  The 
former  condition  is  directly  due  to  muscular 
disturbance ;  the  latter  is  the  result  of  defect 
in  the  ligaments  of  the  foot,  with  which  mus- 
cular contraction  may  or  may  not  be  secondarily 
combined. 

The  congenital  form  of  talipes  valgus^  which  is 
due  to  muscular  disorganization  and  may  be  con- 
sidered as  true  valgus,  is,  like  congenital  varus, 
a  double  distortion  of  the  foot,  and  the  com- 
bination here  may  be  with  either  calcaneus  or 
equinus.  The  appearances  presented  by  a  case 
of  congenital  valgus  combined  with  calcaneus 
are  represented  in  Fig.  1488 :  the  outer  border 
of  the  foot  is  raised  and  everted ;  the  arch  is 
wanting  ;  indeed,  the  under  surface  of  the  inner 
border  of  the  foot  is  convex  instead  of  being 
Congenital  caicaneo-yaigns.  coucave  in  outUnc ;  the  foot  is  flcxcd  upou  the 
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leg,  and  the  heel  is  depressed.  The  chief  change  iu  the  position  of  the  bones 
•of  the  tarsus  consists  in  displacement  of  the  scaphoid  and  cuboid  bones  from 
the  astragalus  and  os  calcis:  the  scaphoid  is  dragged  outwards  and  its  inner 
border  directed  downwards ;  the  cuboid  is  pulled  outwards  and  upwards ; 
the  cuneiform  bones,  with  the  corresponding  metatarsal  bones,  are  depressed 
with  the  scaphoid;  whilst  the  outer  metatarsal  bones  are  directed  outwards 
and  upwards  with  the  cuboid  ;  the  varying  position  of  these  bones  accounts 
for  the  peculiar  twisted  appearance  presented  by  the  foot.  The  development 
of  this  condition  of  distortion  results  from  spasmodic  contraction  of  the 
peronei  and  extensor  muscles  of  the  toes,  the  tibialis  anticus  muscle  being 
also  contracted  in  severe  cases  of  the  nature  illustrated  in  Fig.  1488. 

The  variety  of  congenital  valgus  which  is  associated  with  equiuus  presents 
much  the  same  twisted  appearance  as  the  above  form  of  calcaneo-valgus,  but 
the  convexity  on  the  inner  border  of  the  foot  is  still  more  marked ;  the  heel 
is  raised  by  contraction  of  the  extensor  muscles,  the  centre  of  the  inner  side 
of  the  foot  is  depressed  from  the  changed  position  of  the  scaphoid,  and  the 
metatarsal  bones  on  the  outer  side  are  elevated  by  contraction  of  the  extensors 
of  the  toes  ;  the  normal  condition  of  the  foot,  with  reference  to  the  parts  of 
the  sole  which  ai-e  placed  on  the  ground,  is  thus  almost  completely  reversed, 
for  that  portion  which  ought  to  form  the  arch  is  depressed,  whilst  the  heel, 
"the  outer  border,  and  the  forepart  of 
the  foot,  which  ought  to  constitute  the 
treading  surface,  are  elevated ;  this  con- 
dition of  deformity  is  illustrated  in 
Fig.  1489.  In  equino-valgus,  the  os 
-calcis  is  more  or  less  elevated  according 
to  the  extent  of  contraction  of  the 
.tendo  Achillis,  and  its  position  be- 
comes vertical  to  a  corresponding 
•degree ;  the  superior  articulating  sur- 
face of  the  astragalus  is  thrown  for- 
wards on  the  dorsum  of  the  foot,  the 
head  of  the  same  bone  forming  a 
prominence  on  the  inner  side ;  the 
other  tarsal  bones  are  displaced  in 
the  same  manner  as  in  calcaneo-valgus. 

Congenital  talipes  valgus  is  a  deformity  which  is  not  frequently  met  with, 
but  when  it  does  occur,  the  distortion  is  usuallj^  of  a  severe  nature,  the  cases 
.above  illustrated  being  fair  examples  of  the  condition  commonly  developed. 
Congenital  valgus,  if  allowed  to  continue  unrelieved,  interferes  most  seriouslj- 
with  the  walking  powers  of  the  subject  of  deformity ;  the  structural  changes 
in  the  foot  are  of  a  much  less  complicated  nature  than  are  those  present  in 
congenital  varus,  but  they  nevertheless  produce  greater  lameness,  because  the 
■depressed  arch  of  the  foot,  which  is  placed  on  the  ground,  is  less  able  to  bear 
pressure  than  is  the  dorsum,  and  also  because  the  protecting  pad  of  thickened 
skin  and  cellular  tissue,  which  is  developed  in  varus,  is  wanting  in  valgus. 

In  the  treatment  of  congenital  valgus,  tenotomy  is  nearly  always  necessary  ; 
in  calcaneo-valgus,  the  tendons  of  the  extensors  of  the  toes  and  the  peronei 
muscles  require  division,  and  it  may  be  also  necessary  to  divide  the  tendon 
of  the  tibialis  anticus.  JSTo  especial  directions  are  needed  as  to  the  method 
of  performing  section  of  these  tendons :  the  peroneus  longus  and  brevis  are 
easily  reached,  and  may  be  divided  with  one  puncture,  just  above  the  extei'nal 
malleolus ;  the  extensor  tendons  of  the  toes  are  directed  a  little  in  front  of 
the  ankle-joint,  and  for  their  section  the  tenotome  is  entered  on  the  inner  side 
of  the  proprius  pollicis  tendon  ;  the  method  of  performing  tenotomy  on  the 
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Fig.  1490. 


tibialis  anticus  tendou  has  already  been  described.  Mechanical  treatment 
may  be  commenced  on  the  sixth  day  after  operation  ;  the  reduction  of  the 
deformity  must  not  be  carried  on  too  quickly,  for  the  divided  ends  of  the 
tendons  of  the  extensors  of  the  toes  separate  sorne  little  distance  from  one 
another,  and  their  union  will  be  weak,  or  the  tendons  will  be  lengthened  too 
much,  if  extension  of  the  foot  be  rapidly  obtained.  The  instrument  employed 
is  one  similar  in  construction  to  the  shoe  used  in  the  treatment  of  congenital 
varus ;  the  toe-wire  is  placed  on  the  inner  side  of  the  sole-plate,  so  that  the 
forepart  of  the  foot  may  be  drawn  inwards,  and  a  small  pad  is  added  at  a 
point  corresponding  to  the  arch,  in  order  to  raise  the  inner  surface.  In  the 
case  of  equino-valgus,  section  of  the  Achilles  tendon  is  required  after  the 
distortion  of  the  foot  itself  is  overcome. 

Non-congenital  talipes  valgus,  the  result  of  disordered  muscular  action,  is 
much  more  commonly  due  to  paralysis  than  to  spasmodic  contraction  of  the 

muscles.  The  condition  of  the 
foot  present  in  a  case  of  paralytic 
valgus  is  illustrated  in  Fig.  1490  ; 
the  foot  is  everted,  the  inner  border 
is  placed  on  the  ground,  and  the 
outer  border  forms  a  right  angle 
with  the  outer  surface  of  the  leg. 
The  limb  exhibits  that  appear- 
ance of  weakness  which  has  been 
noticed  as  occurring  in  paralytic 
varus ;  the  deformity  results  from 
paralysis  of  the  tibialis  anticus  and 
posticus  muscles  ;  the  peronei  mus- 
cles, not  being  antagonized  by  their 
action,  produce  eversion  of  the 
foot  on  the  leg. 

There  is  a  condition  of  paralytic 
valgus  which  is  not  unfrequently 
combined  with  equinus,  and  which 
requires  special  notice  ;  in  cases  in 
which  there  has  been  slight  para- 
lysis of  the  extensor  muscles  of  the 
toes,  or  in  which  theattack  has  been 
more  severe  but  in  which  the  mus- 
cles have  fairly  recovered  their  con- 
tractile power,  the  shortening  of 
the  flexor  muscles  only  occurs  to- 
an  extent_ which  prevents  flexion  of  the  foot  to  about  a  right  angle  on  the 
leg  ;  if  with  this  slight  paralysis  of  the  extensors  there  is  also  present  some 
loss  of  _  power  of  the  tibialis  anticus  muscle,  a  tendency  to  eversion  of  the 
foot  will  also  exist,  and  the  deformity  of  equino-valgus  will  be  developed. 
The  early  stage  of  this  condition  is  generally  allowed  to  pass  on  without 
treatment,  because  very  little  lameness  is  produced,  and  it  is  considered  that 
what  defect  in  this  respect  may  exist,  will  disappear  as  the  child  grows  older 
and  stronger— an  anticipation  which  is  seldom  realized.  With  the  limited 
movement  at  the  ankle-joint  in  the  direction  of  flexion,,  which  is  caused  by 
acquired  contraction  of  the  extensor  muscles  of  the  leg  and  foot,  a  consid- 
erable strain  is  thrown  on  the  foot  in  walking,  and  as  a  consequence  the 
mobility  of  the  transverse  tarsal  joint  becomes  increased,  and  an  unnatural 
amount  of  upward  movement  of  the  forepart  of  the  foot  on  the  os  calcis  and 
astragalus  compensates  the  loss  of  flexion  at  the  ankle.     The  tibialis  anticus- 
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muscle  being  partially  paralyzed,  the  inner  border  of  the  foot  is  not  drawn 
up  to  the  same  degree  as  the  outer  border,  so  that  the  latter  becomes  raised 
iind  the  former  depressed  ;  eventually  the  peronei  muscles  are  secondarily 
contracted  and  a  confirmed  condition  of  valgus  is  established. 

Talipes  valgus  resulting  from  spasmodic  muscular  contraction  is  always 
associated  with  equinus,  and  the  condition  of  distortion  is  exactly  similar  to 
that  developed  in  congenital  equino-valgus  (see  Fig.  1489) ;  the  forepart  of  the 
foot  and  the  heel  are  often  greatly  drawn  up  by  the  contracted  muscles,  and 
it  is  in  cases  of  this  nature  that  the  most  severe  grade  of  valgus  is  met  with. 

In  the  treatment  of  non-congenital  valgus  resulting  from  muscular  distur- 
bance, tenotomy  is  alwa^'s  required;  in  the  form  arising  from  spasmodic 
co7itraction,  the  same  course  is  followed  in  restoring  the  foot  to  shape  as 
in  the  treatment  of  congenital  valgus,  the  extensors  of  the  toes  and  the 
peronei  muscles  being  first  subjected  to  tenotomy.  Eor  the  mechanical 
treatment,  a  Scai-pa's  shoe  with  the  divided  sole-plate  is  used  ;  a  pad  cor- 
responding to  the  arch  of  the  foot  is  placed  on  the  inner  side  of  the  front 
plate,  and  the  toe-wire  is  attached  to  the  same  side ;  the  three  cog-wheels, 
giving  lateral  movement,  rotation,  and  uplifting  of  the  front  plate  on  the 
heel-piece,  are  also  necessary.  By  the  use  of  this  instrument  the  forepart 
of  the  foot  is  brought  down,  the  inner  border  is  raised,  and  the  outer 
border  is  depressed,  the  pressure  of  the  pad  on  the  scaphoid  at  the  same 
time  pushing  that  bone  into  its  proper  position ;  after  the  deformity  in  front 
of  the  transverse  tarsal  joint  is  reduced,  the  Achilles  tendon  is  divided,  and 
the  heel  is  lowered  as  in  the  treatment  of  equinus.  In  pcwalytic  valgus, 
mechanical  treatment  alone  should  be  used  if  the  deformity  is  not  very 
severe,  or  of  long  standing ;  should  muscular  contraction  have  become  con- 
firmed, tenotomy  must  be  resorted  to,  and  in  most  cases  section  of  the  peronei 
tendons  will  suffice.  That  vaiiety  of  paralytic  valgus  which  results  from 
contraction  of  the  Achilles  tendon  with  paralysis  of  the  tibialis  anticus 
muscle,  is  best  relieved  by  first  restoring  the  shape  of  the  foot  by  mechanical 
treatment,  and  afterwards  dividing  the  contracted  tendo  Achillis.  In  dis- 
cussing the  treatment  of  paralytic  equinus,  it  was  remarked  that,  in  young 
children,  tenotomy  should  not  be  employed  when  the  heel  was  only  slightly 
raised,  except  under  certain  circumstances;  this  qualifying  statement  referred 
to  the  coexistence  of  paralysis  of  the  tibialis  anticus  muscle.  When,  there- 
fore, this  combination  is  present,  it  is  always  desirable  to  relieve  the  limited 
movement  of  the  ankle-joint  if  it  is  found  that  the  transverse  tarsal  joint  is 
acquiring  an  abnormal  amount  of  mobility,  since  otherwise  the  case  is  sure 
to  become  complicated  by  the  development  of  valgus. 

After  restoration  of  the  limb,  a  steel  support  fixed  to  the  boot  must  be 
used,  to  assist  the  weakened  muscles  in  the  paralytic,  and  to  counteract  the 
-action  of  the  stronger  muscles  in  the  spasmodic  variety ;  a  steel  bar  on  the 
outer  side  of  the  leg,  with  a  T-strap  attached  to  the  inner  side  of  the  boot 
.and  buckling  around  the  bar,  is  sufficient  in  slight  cases,  but,  as  with  talipes 
varus,  further  support  must  be  given  by  an  inside  bar,  or  by  carrying  the  in- 
strument to  the  thigh,  when  the  distortion  has  been  of  a  more  severe  grade. 

Fiat-Foot. — That  form  of  valgus  which  is  always  non-congenital  is  com- 
monly known  as  flat-foot ;  it  results  from  a  defective  condition  of  the  liga- 
ments of  the  sole  of  the  foot,  and  is  invariably  associated  with  debility.  This 
affection  is  frequently  met  with  in  rachitic  children,  and  in  those  who  with- 
out any  special  indication  of  rachitis  are  nevertheless  badly  developed,  with 
flabby  muscles,  and  with  a  tendency  to  the  formation  of  tissue  which  is  exces- 
sive in  bulk  but  deficient  in  quality.  In  such  cases,  the  arch  of  the  foot  gives 
way  from  inability  of  the  ligaments  to  support  the  weight  of  the  body  ;  in 
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the  rachitic  child,  the  want  of  tenacity  of  the  ligamentous  tissues  which  is. 
always  present,  is  the  direct  cause  of  the  deformity ;  in  the  heavy,  ill-developed 
child,  the  fibrous  tissue  is  not  perhaps  in  such  a  defective  condition  as  in  the 
rickety  infant,  but  the  weight  of  the  body  is  greater  than  the  feet  can  support. 
At  a  later  period  of  life,  boys  and  girls  of  from  ten  to  fifteen  years  of  age  often 
acquire  flat-foot,  especially  those  of  the  poorer  class,  who  are  badly  fed  and  ar& 
obliged  to  work  before  they  are  sufficiently  matured  to  bear  the  fatigue  to 
which  they  are  subjected.  Thesecasesareusually  neglected  until  the  arch  of  the 
foot  is  completely  depressed,  and  relief  is  not  sought  for  until  wal  king  causes  so- 
much  pain  that  the  subject  is  no  longer  able  to  follow  his  occupation.  Pain  is 
generally  first  felt  on  the  dorsum  of  the  foot,  but  in  some  cases  the  sole  of  the 
foot  first  becomes  painful ;  the  pain  on  the  dorsum  is  due  to  the  upper  surfaces 
of  the  cuboid  bone  and  os  calcis,  and  of  the  scaphoid  and  astragalus,  being 
pressed  together ;  that  which  occurs  in  the  sole  of  the  foot  arises  from 
stretching  of  the  calcaneo-scaphoid  ligament,  and  from  the  pressure  which  is 
brought  to  bear  upon  the  sunken  arch.  The  occurrence  of  pain  is  followed 
by  contraction  of  the  peronei  muscles  and  of  the  extensors  of  the  toes,  and 
this  contraction  is  at  first  due  to  reflex  irritation ;  as  the  deformity  increases 
the  muscular  shortening  becomes  permanent,  and  pain  along  the  affected 

muscles  is  added  to  that  already  existing. 
When  this  condition  is  reached,  the  foot  pre- 
sents the  appearance  illustrated  in  Fig.  1491.. 
The  treatment  of  flat-foot  in  the  rickety  or 
debilitated  infant  may  always  be  successfully 
conducted  by  the  use  of  mechanical  means 
alone  :  a  shoe  similar  to  that  employed  in  con- 
genital valgus  is  required  to  restore  the  arch  of 
the  foot ;  after  this  has  been  effected,  a  pad  must 
be  worn  in  the  boot  to  support  the  weakened 
foot  when  the  child  is  standing  or  walking,, 
and  if  the  case  was  originally  of  a  severe  grade,, 
the  use  of  the  instrument  must  be  continued  al; 
night.  If  the  deformity  has  been  neglected,  the- 
peronei  and  extensor  muscles  may  require 
division,  in  children  three  or  four  years  of  age. 
In  the  early  stage  of  flat-foot,  arising  in  boys 
and  girls  who  are  suffering  from  debility  and 
who  ai'e  overworked,  the  exciting  cause  must 
be  removed  if  possible,  and  a  less  fatiguing  oc- 
cupation be  substituted  for  that  which  has  pro- 
duced the  deformity  ;  if  placed  in  circumstances  favorable  for  recovery,  the 
arch  of  the  foot  soon  becomes  restored  ;  pads  should  be  worn  in  the  boots,  and 
the  feet  should  be  douched  daily  with  cold  water  and  shampooed  on  their^ 
under  surface.  If  the  deformity  has  progressed  to  such  an  extent  that  the.arch 
is  much  depressed,  mechanical  treatment  with  the  Scarpa's  shoe,  of  the  pattern 
used  in  the  treatment  of  advanced  congenital  valgus,  will  be  necessary  for  a 
few  weeks ;  and  when  again  permitted  to  use  the  foot,  it  is  advisable  that  the 
patient  should  wear  a  steel  support  on  the  outside  of  the  leg,  extending  from 
the  calf  to  the  boot.  An  excellent  method  of  placing  the  feet  in  good 
position,  in  the  early  stage  of  flat-foot,  is  one  suggested  by  Dr.  Little:  the 
patient  sits  in  the  position  of  a  tailor,  with  the  legs  crossed  and  the  feet 
resting  on  their  dorsal  surfaces,  and  by  so  doing  inverts  each  foot  and  elevates 
the  outer  border ;  by  adopting  this  position  for  several  hours  during  the  day, 
cases  in  the  early  stage  may  be  cured  without  the  use  of  Scarpa's  shoe  or 
other  mechanical  appliances.     When  pain  has  become  developed,  there,  will 
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nearly  always  be  found  considerable  contraction  of  the  peronei  muscles  and; 
extensors  of  the  toes,  with  inability  to  invert  the  foot ;  but  it  must  not  be 
hastily  decided  that  tenotomy  is  necessary  under  these  circumstances,  because, 
as  has  already  been  observed,  the  contraction  of  the  muscles  may  be  merely 
reflex,  and  may  disappear  when  the  foot  has  been  rested  and  the  pain  has  sub- 
sided. A  few  days'  rest,  with  the  foot  placed  in  a  Scarpa's  shoe,  should  always 
be  first  tried,  to  ascertain  if  the  contraction  of  the  muscles  is  due  to  tempo- 
rary spasm;  if,  after  this,  the  shortening  still  continues,  tenotomy  must  be 
employed.  In  the  severe  grade  of  distortion  illustrated  in  Fig,  1491,  the 
muscular  shortening  has  become  confirmed,  and  no  doubt  as  to  the  necessity 
for  tenotomy  can  exist ;  but  even  hei'e  a  day  or  so  of  rest  is  advisable,  because 
the  muscles  are  in  a  state  of  excited  spasm,  and  after  tenotomy  the  divided 
ends  of  the  tendons  would  separate  to  a  considerable  extent,  more  so  perhapa 
than  was  desirable.  After  tenotomy,  the  foot  is  gradually  restored  to  shape 
by  use  of  the  Scarpa's  shoe  in  the  manner  already  described ;  the  patient  must 
afterwards  be  provided  with  a  walking  instrument  of  the  ordinary  valgua 
pattern. 

Talipes  Calcaneus. — Talipes  calcaneus  is  the  least  common  of  the  four 
varieties   of  club-foot ;   it  occurs   as   a   congenital   and  as  a  non-congenital 
deformity.     The  congenital  form  of  calcaneus  is  chiefly  remarkable  for  the 
simple  nature  of  the  aftection,  which  is  limited  to  abnormal  flexion  of  the 
foot  upon  the  leg,  without  the  occurrence  of  any  dis- 
tortion of  the  foot  itself.     In  newly  born  children,  the  Fig.  1492. 
movement  of  flexion  at  the  ankle-joint  is  obtainable  to 
a  much  greater  extent  than  at  any  other  period  of  life, 
so  that  if  spasmodic  contraction  of  the  flexor  muscles 
is  excited  in  the  foetus,  the  foot  readily  becomes  di'awn 
into   an  extreme  state  of  flexion.     This  condition  is 
illustrated  in  Fig.  1492,  the  case  being  that  of  a  baby 
three  weeks  old,  who  was  born  with  calcaneus  of  the 
right  and  equino- varus  of  the  left  foot ;  the  shape  of 
the  foot  is  perfectly  normal,  but  the  dorsum  is  almost 
in  contact  with  the  anterior  surface  of  the  leg,  and  the 
heel  is   much   depressed.     This   is   an   example  of  a 
severe  grade  of  the  deformity,  and  it  has  been  selected 
to  show  what  an  amount  of  displacement  of  the  foot 
upon  the  leg  may  occur  without  the  foot  itself  being 
distorted ;  from  this  condition,  calcaneus  may  vary  in 
degree  to  one  of  merely  slight  interference  with  the 
movement  of  extension  of  the  foot  upon  the  leg.     The 
pathological   anatomy  of  this   distortion   presents  no 
features   worthy  of  special  notice:   the   bones  of  the 
tarsus  and  metatarsus  are  in  proper  relationship  one 
with  another ;  the  os  calcis  is  obliquely  situated,  with 
its  posterior  surface  directed  downwards  ;  the  astraga-        congenital  caicanens. 
lus  is  drawn  backwards  under  the  tibia ;  the  anterior 

ligament  of  the  ankle-joint  is  slightly  contracted,  and  the  posterior  ligament 
is  somewhat  stretched  and  weakened. 

Tenotomy  is  not  often  required  in  the  treatment  of  congenital  calcaneus^ 
except  in  severe  cases  such  as  that  illustrated  in  Fig.  1492,  where  the  tendons 
of  the  extensors  of  the  toes  must  be  divided.  When  the  anterior  muscles 
are  not  much  contracted,  the  deformity  yields  readily  to  manipulation  and 
instrumental  treatment ;  the  foot  may  be  exercised  by  drawing  it  gently 
down  as  far  as  possible  into  the  condition  of  extension,  then  flexing  and 
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.again  extending  it ;  the  posterior  muscles  should  also  be  well  rubbed  and 
-shampooed  to  excite  their  contractible  power.  For  the  instrumental  treat- 
ment, any  form  of  appliance  that  will  keep  the  foot  extended  on  the  leg  may 
be  used  ;  the  splint  employed  in  the  treatment  of  the  second  stage  of  con- 
genital varus  answers  very  well,  the  foot  being  extended  by  means  of  the 
<;og-wheel  which  connects  the  foot-plate  with  the  leg-piece. 

Non-congenital  calcaneus  is  usually  the  result  of  paralysis  of  the  extensor 
muscles  of  the  foot,  and  is  of  a  much  more  serious  nature  than  the  congeni- 
tal deformity,  for  it  combines  distortion  of  the  foot  itself  with  altered 
relationship  of  the  foot  and  the  leg.     The  character  of  this  affection  is 

shown  in  Eig.  1493 ;  the  heel  is  depressed,  and  ap- 
peal's to  be  much  lengthened,  owing  to  the  forma- 
tion of  a  cushion  of  hai'dened  skin  and  thickened 
cellular  tissue  on  its  under  surface ;  the  arch  of  the 
foot  is  deepened ;  and  the  heel  and  the  ball  of  the 
great  toe  are  approximated.  In  this  condition  of 
deformity  the  os  calcis  is  greatly  changed  in  posi- 
tion, its  long  axis  being  almost  vertical  instead  of 
horizontal,  and  its  posterior  surface  pointing  al- 
most directly  downwards  ;  the  astragalus  is  carried 
under  the  tibia,  and  its  superior  articular  surface 
is  directed  backwards,  the  head  of  the  bone  being 
turned  upwards.  This  is  much  the  same  con- 
dition of  displacement  that  occurs  in  ^congenital 
calcaneus ;  in  the  paralytic  form,  however,  the  fore- 
part of  the  foot  does  not  retain  its  position  on  the 
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posterior  section,  but  becomes   bent   downwards, 


and  thus  causes  the  depression  of  the  arch  before 
mentioned.  The  cause  of  the  foot  itself  becoming 
-changed  in  shape  in  paralytic  calcaneus,  and  not  in  the  congenital  variety, 
depends  upon  the  different  manner  in  which  the  two  conditions  are  devel- 
oped. In  paralytic  calcaneus  all  the  muscles  of  the  leg  are  found  to  be 
.affected,  the  gastrocnemius  and  soleus  being  always  extremely  wasted,  whilst 
the  anterior  muscles  retain  more  of  their  contractile  power ;  the  heel  thus 
first  becomes  depressed  from  the  loss  of  action  of  the  extensor  muscles,  and 
the  forepart  of  the  foot  is  then  partially  raised  by  contraction  of  the  flexors, 
but  not  to  an  extent  sufficient  to  correspond  to  the  depression  of  the  heel ; 
the  foot  is  thus  bent  upon  itself  at  the  transverse  tarsal  joint,  being  shortened, 
and  its  arch  abnormally  depressed.  In  congenital  calcaneus  the  development 
■of  the  deformity  originates  from  excited  contraction  of  the  flexor  muscles, 
which  draws  the  foot  up  towards  the  leg,  and  at  the  same  time  depresses  the 
heel ;  and  from  the  mobility  of  the  ankle-joint  this  depression  can  be  carried 
to  a  degree  which  allows  the  whole  foot  to  accommodate  itself  to  the  acting 
force  without  causing  distortion  at  the  tarsal  joint.  Non-congenital  calcaneus, 
the  result  of  spasmodic  contraction  of  the  flexor  muscles  acquired  after  birth, 
exactly  resembles  the  condition  present  in  the  congenital  variety ;  it  does  not 
attain  to  the  same  degree  of  severity,  on  account  of  the  movement  of  flexion 
&%  the  ankle  being  more  limited  at  the  age  at  which  it  is  developed.  A  con- 
dition of  deformity  of  the  foot  very  similar  to  paralytic  calcaneus,  is  not  unfre- 
quently  met  with  as  the  result  of  mismanagement  of  paralytic  equinus.  If 
in  a  case  of  equinus  of  the  nature  illustrated  in  Fig.  1466,  the  tendo  Achillis 
is  divided  before  the  contraction  in  the  sole  of  the  foot  is  relieved,  and  from 
want  of  care  the  tendon  is  lengthened  too  much,  the  heel  becomes  depressed, 
and  the  forepart  of  the  foot  is  elevated  as  in  the  case  of  paralytic  calcaneus ; 
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the  danger  of  thus  substituting  a  new  form  of  distortion  for  that  previously 
existing  has  already  been  alluded  to.^ 

Treatment  of  Non-congenital  Calcaneus. — The  reduction  of  the  deformity  ex- 
isting in  severe  cases  oi paralytic  calcaneus,  such  as  that  illustrated  in  Fig.  1493, 
can  never  be  completely  obtained,  but  a  considerable  amount  of  relief  can  be 
afforded  by  overcoming  the  contraction  in  the  sole  of  the  foot,  and  afterwards 
assisting  the  paralyzed  extensor  muscles  by  means  of  an  appropriate  support. 
The  reduction  of  the  distortion  of  the  foot  is  conducted  in  precisely  the  same 
manner  as  in  the  treatment  of  advanced  paralytic  equinus  ;  but  in  the  state 
of  calcaneus  the  surgeon  has  to  contend  with  the  difficulty  arising  from  the 
posterior  bones — the  os  calcis  and  astragalus — not  presenting"  a  fixed  base  to 
work  upon,  as  they  do  when  held  by  the  contracted  Achilles  tendon  in  talipes 
equinus.  After  division  of  any  contracted  tissues  that  exist  in  the  sole  of 
the  foot,  a  Scarpa's  shoe  of  the  pattern  illustrated  in  Fig.  1468  is  required  for 
the  mechanical  treatment ;  the  heel-piece  of  the  shoe  must  be  elevated  as  much 
as  possible,  so  as  to  throw  the  os  calcis  and  astragalus  as  nearly  as  may  be  in 
their  proper  places,  and  the  front  of  the  foot  is  then  raised  by  means  of  the 
cog-wheel  in  the  divided  sole-plate.  The  manipulations  previously  described 
for  stretching  the  shortened  foot  are  of  great  assistance  in  overcoming  this 
distortion :  they  may  be  employed  about  four  weeks  after  section  of  the 
plantar  tissues  has  been  effected.  "When  the  foot  has  been  so  far  restored 
to  shape  that  the  sole  presents  a  good  treading  surface,  an  instrument  must 
be  used  to  which  is  attached  a  spring  or  elastic  band  designed  to  raise  the 
heel  in  waljking ;  a  steel  rod  extending  from  the  calf  to  the  boot  is  jointed 
opposite  the  ankle,  the  joint  being  so  constructed  that  the  foot  can  only  fall 
very  slightly  below  the  right  angle  ;  from  the  calf-plate  a  rubber  band  may  be 
carried  over  and  attached  to  the  heel  of  the  boot,  or  a  spring  may  be  placed 
on  the  side  of  the  bar,  which  will  elevate  the  heel  and  take  the  place  of  the 
paralyzed  extensors.  In  the  treatment  of  spasmodic  calcaneus,  tenotomy  is 
required  if  the  contraction  of  the  flexor  muscles  has  existed  for  some  length 
of  time,  but  as  a  rule  the  deformity  yields  very  readily  to  instrumental 
measures. 

Hammek-toe  and  Hallux  Valgus. 

The  conditions  of  distortion  of  the  foot  that  have  been  described  as  consti- 
tuting the  various  forms  of  club-foot,  are  capable  of  being  classified  into 
groups,  and  although  no  two  individual  cases  of  any  one  variety  present  pre- 
cisely similar  features,  yet  the  description  of  a  typical  case  of  each  of  the 
different  classes  suffices  to  convey  a  clear  idea  as  to  the  general  character  of 
the  particular  form  of  distortion.  But  there  are  numerous  other  deformities 
of  the  foot  which  differ  so  widely  in  their  nature  that  it  is  impossible  to 
assign  them  distinguishing  titles;  the  foot  may  in  fact  be  distorted  in  almost 
ever}''  conceivable  manner.  Some  congenital  distortions  are  due  to  arrested 
development :  one  or  more  toes,  or  a  considerable  portion  of  the  foot,  may  be 
wanting ;  or  the  ankle-joint  may  be  impei'fectly  constructed  and  the  foot  be 
in  an  abnormal  position  on  the  leg.  The  use  of  improperly  fitting  boots  will 
give  rise  to  various  kinds  of  deformity ;  accidents,  especially  wounds,  and 
burns  or  scalds,  are  a  common  source  of  distortion ;  and  inflammation  of  the 
ankle  and  tarsal  joints  may  also  be  productive  of  displacement  of  the  foot. 
To  this  list  of  exciting  causes  numerous  others  might  be  added ;  in  all  the 
conditions  thus  induced,  the  methods  of  treatment  employed  in  the  reduction, 
of  the  different  forms  of  club-foot  will  generally  be  found  of  value,  and  a 

'  See  page  1015,  supra. 
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knowledge  of  those  methods  will  be  of  great  assistance  to  the  surgeon  in 
selecting  the  best  means  by  which  to  relieve  what  may  be  described  as  the 
irregular  forms  of  foot-distortion,  which  the  limits  of  this  article  will  not 
allow  me  to  dwell  upon  in  further  detail.  There  are,  however,  two  condi- 
tions of  the  foot  not  unfrequently  met  with  which  may  receive  separate 
notice;  one  of  these,  commonly  called  hammer-toe,  is  as  a  rule  an  acquired 
deformity,  but  may  be  congenital  in  its  origin ,  while  the  other,  which  has 
been  named  hallux  valgus,  results  from  wearing  badly  constructed  boots. 

Hammer-toe  consists  in  the  contraction  of  one  or  more  toes  into  a  claw- 
like position;  if  most  commonly  affects  the  second  and  third  toes.  The  first 
phalanx  of  the  contracted  toe  is  drawn  upwards  on  the  metatarsal  bone,  the 
second  phalanx  is  bent  downwards  so  that  the  first  phalangeal  joint  is  much 
above  the  normal  level,  while  the  last  phalanx  is  directed  forwai-ds,  so  that 
the  toe  presents  the  condition  shown  in  Fig.  1494.  This  distortion  is  a 
source  of  much  discomfort.  A  bad  corn  is  always  formed 
Fig.  1494.  on  the  surface  of  the  angular  projection  formed  by  the 

first  phalangeal  joint,  and  the  last  phalanx  is  generally 
very  tender;  trifling  as  the  deformity  appears  to  be,  the 
subject  will  gladly  submit  to  amputation  of  the  toe  if 
unable  to  obtain  relief  by  other  means.  The  origin  of 
this  distortion  is  somewhat  obscure ;  like  many  other 
Hammer-toe.  couditions  of  foot-distortiou,  it  gives  no  trouble  in  its 

early  stage,  and  is  therefore  at  first  neglected ;  it  is 
more  common  among  girls  than  among  boys,  and  shows  a  preference  for 
certain  families ;  it  is  usually  developed  early  in  life,  and  is  probably  first 
started  by  contraction  of  the  flexor  muscles.  As  regards  the  treatment  of 
hammer-toe,  when  the  contraction  has  existed  for  any  length  of  time,  and 
has  become  confirmed,  it  is  remarkably  troublesome  to  overcome.  The  flexor* 
tendon  must  be  divided,  as  must  also  the  lateral  ligaments  of  the  first 
phalangeal  joint ;  by  this  operation  the  toe  can  be  straightened  even  up  to 
adult  age,  but  at  a  later  period  the  joint  surfaces  are  so  changed  that  com- 
plete reduction  of  the  distortion  is  impossible,  although  it  may  usually  be 
sufiiciently  overcome  to  enable  the  subject  to  walk  comfortably  with  a  boot 
made  large  enough  not  to  press  on  the  front  of  the  foot.  After  the  opera- 
tion, the  toe  must  be  stretched  as  quickly  as  possible  by  means  of  splints;  if 
two  or  more  toes  are  aftected,  a  slipper,  consisting  of  a  padded  metal  plate 
and  heel-piece,  with  slots  cut  between  the  toes,  so  that  they  can  be  tied 
down  to  the  plate,  is  the  most  convenient  appliance  for  use  in  the  mechanical 
treatment. 

Hallux  Valgus  is  that  condition  commonly  known  as  bunion  of  the  great 
toe ;  it  is  caused  by  wearing,  tight  boots,  which  are  too  short  and  too  narrow 
to  allow  the  foot  to  expand  properly  in  walking.  The  whole  foot  is  sub- 
jected to  pressure!,  both  from  side  to  side  and  from  before  backwards,  and 
the  toes  and  metatarsal  bones,  which  are  the  most  flexible  parts  of  the  foot, 
become  chiefly  afliected.  The  great  toe  is  pushed  into  an  oblique  position, 
its  ungual  extremity  being  directed  outwards  and  its  metatarsal  end  pushed 
backwards  and  inwards,  while  the  metatarso-phalangeal  joint  bulges  out  on 
the  inner  border  of  the  foot,  and  a  bunion  forms  over  the  surface  of  the  joint ; 
the  extensor  tendon  slips  away  towards  the  middle  line  of  the  foot,  and 
tends  to  still  further  drag  the  toe  out  of  place.     The  second  and  third  toes 

'  It  is  somewhat  singular  that  some  authorities  state  that  the  extensor  tendon  requires  divi- 
sion ;  this  is  from  the  nature  of  the  deformity  an  evident  mistake. 
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are  usually  squeezed  above  the  great  toe,  but  in  some  cases  the  latter  lies 
upon  the  dorsal  surfaces  of  the  adjoining  toes,  which  are  then  pressed  down- 
vpards ;  the  little  toe  is  directed  inwards,  and  the  tarsal  extremity  of  its 
metatarsal  bone  is  often  unduly  prominent,  with  another  bunion  on  its  sur- 
face. This  condition  of  deformity  is  thus  one  of  mechanical  origin ;  it 
occurs  more  commonly  in  women  than  in  men,  owing  to  the  former  being 
more  addicted  to  the  habit  of  compressing  their  feet  with  tight  boots.  The 
bunion  over  the  metatarso-phalangeal  joint  of.  the  great  toe  is  liable  to 
become  inflamed  and  ulcerated,  and  the  joint  itself,  from  the  pressure  against 
its  surfaces,  is  an  additional  source  of  pain  which  renders  walking  impossible 
and  completely  cripples  the  patient.  The  treatment  of  this  deformity  in  the 
early  stage  consists  in  correcting  the  shape  of  the  boots,  and  in  drawing  the 
great  toe  into  place  by  means  of  a  splint  fixed  along  the  inner  border  of  the 
foot  and  carried  to  the  end  of  the  toe.  When  the  distortion  is  more  severe, 
the  tendon  of  the  extensor  proprius  pollicis  muscle  requires  division ;  a  slip- 
per similar  to  that  used  in  the  treatment  of  hammer-toe,  but  with  a  spring 
attached  to  its  inner  border  to  invert  the  great  toe,  is  required  ;  a  broad  strap 
should  also  be  passed  over  the  phalangeal  extremities  of  the  metatarsal  bones, 
so  as  to  keep  the  forepart  of  the  foot  well  spread  out  on  the  sole-plate,  and 
the  toe  must  be  tied  down  and  kept  separated  by  means  of  tapes  passed 
through  slots  cut  in  the  same.  After  the  shape  of  the  foot  is  restored,  the 
bunion  must  be  protected  by  a  shield  of  felt,  and  if  thus  protected  from 
pressure  it  soon  disappears. 


Curvature  of  Bones. 

Curvature  of  the  bones  is  generally  due  to  rickets,  and  owing  to  the  pre- 
valence of  this  disease  the  deformity  is  very  commonly  met  with  amongst 
the  poor  of  the  large  towns  in  England.  Rickets  is  a  general  and  not  a  local 
disease,  of  which  curvature  of  the  bones  is  only  one  of  the  symptoms,  and 
not  an  essential  characteristic  ;  moreover,  the  deformity  occurs  in  the  later 
stages  of  the  disease,  and  is  not  present  until  the  atfection  is  somewhat  ad- 
vanced in  severity.  Rickets  afiiects  infants  who  have  been  either  improperly 
or  insufficiently  fed,  and  who  are  exposed  to  cold  and  damp,  to  which  causes 
the  development  of  the  disease  is  generally  ascribed  by  English  physicians. 
It  is  a  common  practice  amongst  the  lower  classes  for  women  to  continue  to 
suckle  their  children  until  they  are  fifteen  or  eighteen  months  old ;  such 
prolonged  lactation  is  most  injurious  to  the  infant.  Again,  children  who 
are  brought  up  by  hand  are  fed  with  milk  which  is  largely  diluted  with 
water,  and  are  thus  deprived  of  sufficient  nutriment ;  or  sickly  infants  are 
given,  with  the  view  of  strengthening  them,  various  foods — such  as  arrowroot, 
gruel,  potatoes,  and  meat — which  their  digestive  organs  are  unable  to  assimi- 
late. One  or  other  of  these  errors  will  in  nearly  all  cases  of  rickets  be  found 
to  have  been  committed  during  infancy ;  prolonged  suckling  has  been  in  my 
•experience  the  most  common  cause  of  the  disease,  and  next  to  this  the  adminis- 
tration of  difi[erent  kinds  of  starchy  food.  An  infant  thus  circumstanced  soon 
shows  symptoms  of  defective  health :  sickness  and  diarrhoea,  with  swelling  of 
the  abdomen,  are  the  first  to  appear ;  restlessness  at  night,  sweating  of  the 
head,  and  general  tenderness  of  the  body  quickly  follow ;  next  the  epiphy- 
ses of  the  long  bones  become  enlarged,  those  first  afl[:ected  being  the  ribs,  at 
their  sternal  extremities,  and  the  bones  of  the  forearm  and  leg.  There  is  a 
general  condition  of  laxity  of  all  the  tissues :  the  skin  is  pasty,  the  muscles 
are  flabby,  and  the  ligaments  are  soft  and  wanting  in  tenacity ;  enlargement  of 
the  spleen,  liver,  and  lymphatic  glands  may  also  occur,  whilst  there  is  a 


1044  OKTHOP^DIC   SURGERY. 

liability  to  the  onset  of  various  convulsive  affections,  of  which  laryngismus- 
stridulus  is  said  to  be  peculiar  to  this  affection.  The  bones  of  the  cranium  de- 
velop slowly,  and  the.  foritanelles  are  late  in  closing ;  the  skull  is  prominent  at 
the  sides ;  and  the  forehead  bulges  over  the  face,  which  is  small  and  shrunken. 
The  thorax  is  often  flattened  from  side  to  side  in  its  upper  two-thirds,  the 
sternum  projecting  anteriorly,  whilst  the  lower  ribs  are  expanded ;  the  abdo- 
men is  much  enlarged,  especially  below,  and  the  lumbar  spine  is  curved  for- 
wards. It  is  difficult  to  define  exactly  the  defective  conditions  which  constitute 
rickets;  all  the  above  are  general  symptoms  which,  with  the  exception  of  the 
enlargement  of  the  extremities  of  the  long  bones,  may  or  may  not  accom- 
pany the  disease ;  in  regard  to  the  structural  changes  also,  in  the  different 
tissues,  there  is  no  marked  characteristic  to  be  pointed  out,  except  that  present 
in  the  extremities  of  the  long  bones  ;  there  the  proliferating  cartilage  is  in- 
creased in  breadth,  and  the  cells  are  irregularly  distributed  instead  of  being- 
placed  in  columns. 

The  period  at  which  rickets  is  developed  is  usually  between  the  ages  of 
six  and  eighteen  months,  though  it  may  commence  at  either  an  earlier  or  a 
later  period ;  some  authorities  state  that  it  exists  as  a  congenital  affection, 
but  this  assertion  requires  further  investigation ;  curvature  of  the  bones  of 
the  leg  undoubtedly  occurs  before  birth,  but  it  does  not  necessarily  follow 
that  such  curvature  depends  upon  congenital  rickets.  The  above  description 
of  rickets  is  merely  introductory  to  the  subject  with  which  this  article  is- 
directly  concerned — curvature  of  the  bones ;  there  are  many  further  points 
of  interest  connected  with  the  disease,  which  have  been  fully  considered  in 
a  previous  volume.* 

Rachitic  curvature  of  the  hones  most  commonly  affects  the  tibia  and  Jibula,  and. 
commences  at  the  period  at  which  the  child  first  begins  to  walk ;  it  arises- 
from  the  bone-tissue  being  deficient  in  earthy  matter,  Which  renders  it  soft  and 
liable  to  bend.  The  difference  in  the  proportion  of  the  organic  and  inorganic 
constituents  of  rachitic  bone  from  that  which  occurs  in  the  healthy  state, 
has  been  variously  given ;  no  doubt  it  depends  upon  the  condition  of  disease, 
the  deficiency  of  the  earthy  parts  fluctuating  in  amount  according  to  the 
severity  of  the  affection.  The  tibia  and  fibula  are  usually  bent  outwards, 
the  most  prominent  part  of  the  curves  being  a  little  below  the  junction  of 
the  middle  and  lower  thirds  of  the  bones ;  as  the  deformity  increases,  a  for- 
ward curve  of  each  bone  is  added  to  that  already  existing.  The  outward 
curvature  of  the  leg  gives  the  ungainly  appearance  commonly  known  as 
bow-leg,  whilst  the  anterior  curve  causes  the  heel  to  appear  abnormally 
prominent;  combined  with  this  distortion  there  is  nearly  always  present 
rachitic  valgus  of  the  foot.  The  femur  also  is  not  unfrequently  bent,  the 
curve  being  .formed  in  the  upper  two  thirds  of  the  bone,  in  a  direction  for- 
wards and  outwards.  The  gait  of  a  child  thus  affected  is  very  awkward :  in 
order  to  get  as  wide  a  base  of  support  as  possible,  the  legs  are  straddled  apart;, 
to  accommodate  for  the  forward  curve  of  the  bones,  the  pelvis  is  somewhat 
tilted ;  and  to  compensate  again  for  this,  the  upper  part  of  the  body  is  thrown 
backwards,  and  a  condition  of  lordosis  may  become  established  in  the  lum- 
bar region  of  the  spine.  A  rickety  infant  not  sufficiently  strong  to  walk,  but 
able  to  crawl  about  on  his  hands  and  knees,  will  develop  curvature  of  the 
bones  of  the  upper  extremity;  those  of  the  forearm  are  chiefly  affected,  the 
curves  of  the  bones  being  directed  outwards. 

In  the  treatment  of  rickets  the  point  of  first  importance  is  to  combat  the 
dyscrasia :  a  suitable  diet  must  be  ordered,  and  the  healthy  action  of  the  di- 
gestive organs  restored;  warm  clothing  and  pure  air  must  also  be  obtained  for 

'  See  Vol.  I.,  page  251,  supra. 
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the  infant  if  possible;  as  medicinal  agents,  cod-liver  oil  and  steel  wine  are  of 
^•reat  value.  Whilst  the  bones  are  still  soft,  any  curvature  that  may  exist  is 
-easily  remedied  ;  if  only  slight  in  degree,  and  of  recent  origin,  curvature  of  the 
tibia  and  fibula  is  best  treated  by  stimulating  the  aftected  limb  with  the  cold 
douche  and  shampooing,  and  by  employing  gentle  manipulation  to  bend  the 
•curved  bones  into  shape.  The  latter  process  is  a  very  simple  one :  supposing 
that  the  right  leg  is  under  treatment,  it  is  firmly  held  by  the  left  hand,  with 
the  ball  of  the  thumb  resting  against  the  outer  side  of  the  leg  just  above  the 
■curve ;  the  lower  part  of  the  leg  is  grasped  around  the  malleoli  with  the  right 
hand,  and  the  bones  are  gently  straightened,  then  relaxed,  and  again  pressed 
outwards,  and  so  on  for  about  ten  minutes,  the  exercise  being  repeated  twice 
daily.  In  a-more  advanced  state  of  deformity,  mechanical  treatment  is  re- 
quired ;  for  this  purpose  a  light  wooden  splint,  which  is  sufficiently  long  to 
reach  from  the  inner  condyle  to  the  sole  of  the  foot,  must  be  bandaged  to  the 
inner  side  of  the  limb ;  the  splint  should  be  slightly  concave  from  side  to  side, 
and  covered  on  its  inner  surface  with  padding,  so  that  it  may  fit  evenly  and 
comfortably  to  the  leg ;  it  does  not  in  any  way  interfere  with  walking,  and 
if  firml}'^  and  carefully  applied,  the  curvature  soon  yields  to  the  pressure  ex- 
•ercised  by  the  bandage.  When  rachitic  curvature  of  the  bones  is  allowed  to 
remain  unrelieved  until  the  child  is  advancing  in  years,  and  has  thrown  off 
the  disease,  the  deformity  is  much  more  difficult  to  overcome,  because  on  the 
-concave  side  of  the  affected  bone  the  compact  tissue  is  thickened  to  an  ab- 
normal extent,  forming  as  it  were  a  buttress  to  support  the  weakened  side  of 
the  limb;  this  over-development  of  compact  tissue  may  be  carried  to  such  an 
-extent,  in  the  tibia,  as  almost  to  fill  up  its  concavitj-,  and  make  the  inner 
surface  of  the  bone  nearly  straight.  This  consolidation  of  the  curyed  bone 
is  seldom  present  before  the  subject  is  from  four  and  a  half  to  five  years  of 
Bge ;  even  in  this  advanced  stage,  the  deformity  may  be  remedied  by  the  long- 
continued  employment  of  mechanical  pressure,  but  a  more  ready  means  of 
relief  is  obtained  by  resorting  to  the  operation  of  osteotomy. 

Osteotomy,  as  its  name  implies,  consists  in  cutting  through  a  bone,  by  which 
procedure  the  surgeon  endeavors  to  convert  the  ease  of  deformity  into  one 
of  fractured  limb,  which  may  be  re-united  in  a  straight  position.  As  at 
present  conducted,  osteotomy  may  be  regarded  as  a  recently  introduced 
operation ;  for  although  division  of  the  long  bones  was  performed  many  years 
-ago,  it  is  now  attempted  to  bring  the  section  of  a  bone  into  the  same  class  of 
operations  as  the  section  of  a  tendon,  and  to  include  it  within  the  range  of 
subcutaneous  surgery.  Two  methods  of  performing  osteotomy  are  practised : 
the  bone  may  be  divided  with  a  chisel  (or  osteotome)  and  mallet,  or  it  may 
be  cut  through  with  a  small  saw. 

Operation  loith  Chisel  or  Osteotome. — In  1868,  Mr.  Stromeyer  Little  per- 
formed osteotom}'  by  means  of  a  chisel,  making  only  a  small  puncture  in  the 
superficial  tissues,'  this  being  the  first  operation  for  which  the  subcutaneous 
principle  was  claimed  ;  the  case  was  one  of  bony  anchylosis  of  the  knee-joint. 
The  bones  were  separated  with  a  small  chisel,  one-quarter  of  an  inch  in  width, 
and  the  puncture  was  afterwards  closed  with  a  pad  of  lint  fixed  with  a 
bandage,  just  as  the  wound  in  tenotomy  is  treated;  the  case  progressed  with- 
out any  symptoms  of  inflammation,  and  terminated  most  successfully.^  Since 
this  operation  was  done,  considerable  advance  has  been  made  in  the  method 
of  conducting  osteotomy;   amongst   others   -who   have   contributed  to  this 

•  On  In-Knee  Deviation,  by  W.  J.  Little  and  E.  Muirhead  Little,  p.  149.     London,  1882. 

'  The  same  surgeon,  in  1865,  operated  on  a  boy  in  the  National  Orthopaedic  Hospital  who  had 
•curvature  of  both  tibise ;  oasts  of  the  limbs  before  and  after  treatment  are  deposited  in  the 
hospital,  and  show  an  excellent  result  from  the  operation ;  for  this  case,  however,  the  subcu- 
taneous principle  was,  I  believe,  not  claimed. 
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result,  Dr.  Macewen  has  been  particularly  successful  in  his  eflbrts  to  render 
the  operation  one  that  is  safe  and  easily  performed,  and  has  introduced  an 
instrument — the  osteotome — which  is  much  better  designed  for  cutting  through 
the  bone  than  the  ordinary  chisel  previously  used.  The  osteotome  is  made 
of  the  finest  steel,  and  is  very  carefully  tempered ;  only  the  part  near  the  cut- 
ting edge  is  raised  to  a  great  degree  of  hardness,  the  remainder  of  the  blade 
being  kept  soft,  so  that  there  shall  be  no  danger  of  its  snapping ;  it  is  wedge- 
shaped  and  made  of  one  piece  of  steel,  the  end  forming  the  handle  being 
octagonal  in  form,  so  that  it  may  be  grasped  firmly,  and  the  top  being  fur- 
nished with  a  rounded,  projecting  head  ;  the  side  of  the  blade  is  marked  with 
a  half-inch  scale,  in  order  that  the  depth  of  the  cutting  edge  below  the  sur- 
face may  be  recognized  when  the  instrument  is  in  use. 

In  performing  osteotomy  on  the  bones  of  the  leg,  the  limb  is  steadied  on  a 
firm  cushion,  one  filled  with  sand  being  the  most  convenient,  and  a  small 
longitudinal  wound  is  made  with  a  scalpel  down  to  the  tibia,  at  the  point 
where  the  section  is  to  be  performed ;  the  osteotome  is  introduced  through 
the  wound,  and  its  cutting,  edge  is  placed  transversely  across  the  bone,  inta 
which  it  is  then  driven  by  means  of  a  boxwood  mallet.  When  the  section 
has  been  carried  far  enough  to  enable  the  operator  to  fracture  the  bone,  the 
division  is  completed  in  that  manner ;  the  fibula  is  next  divided,  if  that  bone 
is  so  much  curved  as  to  prevent  the  limb  from  being  placed  in  good  position ;. 
some  slight  bleeding  will  occur  from  the  bones,  but  no  hemorrhage  of  any 
importance  is  to  be  anticipated.  It  is  customary  to  adopt  strict  antiseptic 
precautious,  but  I  have  usually  contented  myself  with  taking  care  that  the  in- 
struments used  were  perfectly  clean,  and  in  seeing  that  the  patient  was  exposed 
to  no  septic  influence  during  the  operation  ;  as  soon  as  this  is  completed,  the 
wound  is  sealed  with  a  pad  of  lint  and  evenly  covered  with  a  bandage.  In 
order  to  keep  the  limb  in  good  position,  three  light  wooden  splints,  nicely 
padded,  must  be  provided ;  one  of  these  is  placed  on  the  inner  side  of  the  leg, 
and  should  be  sufficiently  long  to  reach  from  above  the  knee  to  the  sole  of 
the  foot ;  a  second  is  placed  on  the  back  of  the  leg,  and  the  third  along  the 
outer  side,  the  two  latter  extending  only  from  the  upper  part  of  the  leg  to 
the  ends  of  the  malleoli.  The  first  splint  should  be  fixed  so  that  it  may  re- 
main unmoved,  whilst  the  others  may  be  adjusted  as  often  as  necessary  during 
the  treatment;  by  means  of  small  pads,  placed  between  the  limb  and  the  back 
and  outer  splints,  the  pressure  at  any  spot  may  be  relieved  or  increased  as  is- 
found  requisite.  The  after-management  of  the  case  is  conducted  just  as  is- 
the  treatment  of  a  compound  fracture  of  the  leg,  so  that  no  remarks  are  called 
for  on  this  subject ;  the  superficial  wounds  heal  up  readily,  often  by  adhesion,. 
and  the  case  usually  progresses,  to  use  a  familiar  expression,  without  a  bad 
symptom. 

Operation  with  Saw. — In  the  second  method  of  dividing  bone,  which  is  now 
very  frequently  practised,  the  instrument  used  is  a  small  saw  with  a  double 
cutting  edge,  set  at  the  end  of  a  slender  shank  to  which  a  pistol-shaped 
wooden  handle  is  attached ;  this  saw  was  used  in  1869  by  Mr.  Adams,  when 
performing  for  the  first  time  his  now  well-known  operation  of  subcutaneous- 
division  of  the  neck  of  the  thigh-bone.  With  the  saw,  section  of  curved 
.  rachitic  bones  can  very  readily  be  accomplished ;  a  small  knife,  shaped  like  a 
tenotome,  and  sufficiently  large  to  make  a  wound  which  will  admit  the  saw, 
is  first  passed  down  to  the  bone  at  the  point  where  the  section  is  to  be  per- 
formed ;  down  this  track  the  saw  is  pushed  until  it  reaches  the  bone,  through 
which  it  can  be  made  to  cut  its  way  very  easily. 

These  two  methods  of  performing  osteotomy,  with  the  chisel  and  with  the 
saw,  have  superseded  all  other  plans  previously  adopted.  Some  difference  of 
opinion  exists  as  to  which  is"  the  better  method;  in  my  judgment  each  has 
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its  respective  merits.  Much  depends  upon  tlie  situation  of  the  bone  and  its 
anatomical  relationship ;  when  near  the  surface  and  with  no  adjacent  structures 
which  are  likely  to  be  injured,  the  chisel  is  perhaps  to  be  preferred  to  the 
saw ;  but  when  the  bone  is  more  deeply  situated  and  has  to  be  reached 
through  a  layer  of  muscles,  and  care  has  to  be  taken  to  keep  the  cutting 
instrument  within  a  well-defined  course,  the  saw  is  a  much  safer  tool  to 
employ,  because  it  is  more  completely  under  the  command  of  the  operator; 
moreover,  the  saw  is  so  light  and  handy  that  it  conveys  more  information 
to  the  sense  of  touch  than  does  the  heavier  and  more  clumsy  osteotome. 
Whether  these  operations  are  entitled  to  be  described  as  strictly  subcuta- 
neous, is  an  open  question;  in  dividing  the  tibia,  for  instance,  with  the  osteo- 
tome and  mallet,  more  can  hardly  be  claimed  than  that  the  external  wound 
is  a  very  small  one,  and  much  less-  in  extent  than  the  deeper  section  which  is 
made  in  the  bone,  for  there  is  not  here  sufficient  superficial  tissue  to  act  as  a 
packing  to  the  chisel,  and  to  prevent  the  entrance  of  air  to  the  deeper  tissues, 
the  general  appreciation  of  the  risk  of  which  occurrence  is  shown  by  the  fact 
that  most  authorities  advise  that  so-called  antiseptic  precautions  should  be 
adopted  when  operating.  When,  however,  the  bone  is  more  deeply  situated, 
and  the  small  saw  is  used  and  passed  through  a  track  only  just  large  enough  to 
admit  it,  the  surrounding  tissues  closely  embrace  it  and  prevent  any  air  from 
entering,  thus  rendering  the  operation  a  strictly  subcutaneous  one.  In  the 
above  description  of  the  various  methods  of  treatment,  reference  has  been 
made  chiefiy  to  rachitic  curvature  of  the  bones  of  the  leg,  and  it  is  not  neces- 
sary to  further  enlarge  upon  the  general  subject  by  giving  the  details  of  treat- 
ment necessary  in  curvature  of  the  other  long  bones  of  the  extremities,  for 
the  same  general  principles  are  applicable  in  all  cases.  One  point  is,  however, 
deserving  of  notice  with  regard  to  the  development  of  this  aftection,  viz.,  as 
to  how  far  rickets  and  curvature  of  the  bones  may  occur  independently  one 
of  the  other.  That  the  former  frequently  exists  without  the  latter,  is  very 
certain,  whilst  it  not  unfrequently  happens  that  children  have  acquired  cur- 
vature of  the  bones  of  the  leg  who  present  no  indications  of  the  rachitic 
taint.  I  believe  that  the  bones  may  be  bent  by  the  mere  pressure  exercised 
by  the  weight  of  the  body,  just  as  the  arch  of  the  foot  may  be  broken  down 
to  a  condition  of  valgus,  and  that  this  condition  of  curvature  may  be  developed 
at  any  period  of  life  between  infancy  and  the  completion  of  growth. 


Genu  Valgum. 

,  Genu  valgum,  or  knock-knee,  is,  like  curvature  of  the  bones,  usually  associated 
with  rickets;  it  is  therefore  commonly  met  with  amongst  the  poorer  classes 
in  England,  and  the  two  deformities  are  frequently  developed  in  the  same 
individual.  Eickets  is  not  the  only  source  of  genu  valgum:  it  may  also 
result  from  debility,  from  mechanical  causes,  and  from  muscular  contraction  ; 
but  as  the  deformity  presents  much  the  same  external  appearances  in  all  con- 
ditions, the  rachitic  type  may  be  selected  for  descriptive  purposes. 

The  nature  of  distortion  present  in  a  severe  case  of  rachitic  genu  valgum, 
is  illustrated  in  Fig.  1495,  the  subject  being  a  boy  aged  sixteen  years.  The 
most  noticeable  feature  of  the  deformity  is  the  altered  relationship  of  the 
leg  with-  the  thigh,  from  which  the  atfeetion  derives  its  title;  instead  of 
holding  its  normal  position,  the  leg  is  deflected  outwards,  so  that  in  a  case  of 
double  deformity,  such  as  that  here  illustrated,  the  ankles  are  widely  sepa- 
rated from  one  another.  This  eversion  of  the  legs  is  not  so  evident  when 
the  subject  stands  in  the  position  ordinarily  assumed  by  those  affected  with 
knock-knee,  for  the  thighs  are  carried  obliquely  inwards  so  as  to  bring  the 
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Fig.  1495. 


Genu  valgum. 


feet  more  under  the  centre  of  gravity  of  the  body,  a  practice  which,  in  cases 
of  long  existence,  induces  an  abnormal  increase  in  the  adduction  of  the  femur 

at  the  hip-joint.  Accompanying  the  dis- 
placement of  the  leg,  the  structures  sur- 
rounding the  knee-joint  are  also  involved ; 
thus,  on  the  outer  side  of  the  joint  the 
external  lateral  ligament  is  shortened  and 
contracted  owing  to  the  approximation  of 
its  points  of  attachment,  and  the  tendon  of 
the  biceps  muscle  and  the  deep  fascia  are 
similarly  affected ;  on  the  inner  side,  the 
lateral  ligament  is  stretched  and  weakened. 
When  genu  valgum  has  existed  for  some 
years,  the  joint-surfaces  become  changed  in 
shape,  the  plane  of  the  condyles  from  side 
to  side  being  abnormally  oblique  from 
above  downwards  and  inwards,  whilst  that 
of  the  tibia  slopes  upwards  and  outwards. 

Knock-knee,  the  result  of  rickets,  is 
directly  caused  by  the  lax  condition  of 
the  ligaments  which  is  so  frequently  asso- 
ciated with  that  disease.  Any  one  who  has  frequent  opportunities  of  exam- 
ining rickety  children,  may  satisfy  himself  on  this  point  by  testing  the  limbs 
of  those  who  are  markedly  affected  with  the  dyscrasia ;  it  will  be  found  in 
such  cases  that  a  ver}'  decided  amount  of  lateral  movement  of  the  knee-joint 
can  be  produced  when  the  leg  is  fully  extended  on  the  thigh,  an  amount  of 
abnormal  mobility  which  arises  from  the  lateral  ligaments  being  too  weak  to 
keep  the  joint-surfaces  firmly  braced  together.  A  joint  thus  loosely  knit  soon 
gives  way  under  the  weight  of  the  body,  and,  as  the  internal  lateral  ligament 
is  from  its  construction  the  least  able  to  resist  pressure,  the  displacement  occurs 
in  an  inward  direction  ;  the  oblique  position  of  the  femur  perhaps  also  con- 
tributes to  determine  the  development  of  a  valgoid  knee.  When  the  deformity 
has  been  thus  started,  it  usually  progresses  somewhat  rapidly,  and  in  a  few 
months  a  severe  condition  of  distortion  may  be  established  ;  on  the  other  hand, 
a  more  healthy  condition  of  the  ligaments  may  arise,  and  the  displacement  may 
become  arrested  before  much  mischief  has  been  caused.  The  presence  of  genu 
valgum  in  no  way  interferes  with  the  movements  of  flexion  and  extension  of 
the  joint,  and  the  subjects  of  this  deformity,  even  when  it  exists  in  a  severe 
grade,  possess  very  good  powers  of  walking ;  when  the  leg  is  flexed  to  a  right 
angle  on  the  thigh,  the  distortion  disappears,  because  in  this  position  the  con- 
tracted structures  on  the  outer  side  of  the  joint  are  relaxed.  As  has  been  before 
remarked,  rachitic  genu  valgum  is  very  often  accompanied  by  curvature  of  the 
bones  of  the  lower  extremity ;  there  is  also  always  present  some  enlargement  of 
the  bones  which  enter  into  the  formation  of  the  joint ;  the  inner  condyle  is 
apt  to  be  especially  prominent,  and  so  is  the  inner  surface  of  the  head  of  the 
tibia,  the  projection  of  these  parts  of  the  bones  forming  a  very  marked  swell- 
ing on  the  inner  side  of  the  joint ;  exostotic  masses  of  bone  are  also  not 
unfrequently  formed  on  the  inner  surface  of  the  shaft  of  the  tibia,  a  short 
distance  below  its  head. 

Genu  valgum  the  result  of  debility,  is,  as  far  as  the  external  characteristics  of 
the  deformity  are  concerned,  very  similar  to  the  rachitic  variety ;  it  does  not, 
however,  attain  to  such  a  degree  of  severity.  The  subjects  of  this  affection 
are  young  children  who  are  overloaded  with  fat  and  possessed  of  somewhat 
lax  tissues,  in  whom,  as  has  already  been  noted,  talipes  valgus  is  also  frequently 
developed ;  agaiuj  those  who  have  suffered  from  exhaustive  diseases  which 
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have  left  a  permanent  condition  of  vs^eakened  health  are  liable  to  acquire  the 
deformity.  At  a  later  period  of  life,  youths  of  both  sexes,  who  are  employed 
in  occupations  which  compel  them  to  stand  or  walk  during  the  greater  part 
■of  the  day,  very  commonly  become  knock-kneed,  from  sheer  inability  of 
their  johits  to  withstand  the  strain  to  which  they. are  subjected.  Many  of 
these  cases  should  rather  be  classed  as  of  mechanical  origin,  for  although  a 
defective  state  of  health  is  generally  produced  by  such  a  mode  of  life,  yet  it 
is  not  uncommon  to  meet  with  youths  who  have  acquired  genu  valgum  and 
yet  remain  in  other  respects  robust  and  strong.  The  development  of  knock- 
knee  from  muscular  contraction  is  usually  associated  with  some  other  deform- 
ity of  the  joint  arising  from  the  same  cause,  and  can  be  more  conveniently 
■considered  in  another  part  of  this  article. 

Tre.atmeM  of  Germ  Valgum. — Genu  valgum  may  be  regarded  as  the  sim- 
plest of  all  the  deformities  of  the  body  which  are  presented  to  us  for  treat- 
ment ;  the  distortion  does,  however,  in  a  few  cases  assume  an  intractable 
■character,  owing  to  advanced  changes  within  the  joint ;  these  exceptional 
instances  require  separate  notice,  and  it  will  be  convenient  before  discussing 
them  to  proceed  with  the  consideration  of  the  treatment  of  the  usual  con- 
ditions of  distortion  such  as  have  been  described  above.  Knock-knee  is 
peculiarly  amenable  to  treatment  for  two  reasons :  first,  the  defect  in  the 
condition  of  the  joint  is  remarkable  for  the  simplicity  of  its  nature,  and  we 
have  not  here,  as  in  the  case  of  distortion  of  the  foot,  to  deal  with  the 
eerious  derangement  of  a  complex  piece  of  mechanism,  the  separate  parts 
of  which  require  to  be  restored  to  place  in  order  to  reduce  the  deformity ; 
secondly,  the  position  of  the  joint  is  very  favorable  for  the  application  of 
remedial  measures,  since  the  thigh  and  leg  form  long  levers  which  can  readily 
be  utilized  for  the  employment  of  well-regulated  mechanical  pressure. 

In  the  early  stage  of  knock-knee,  treatment  must  be  directed  to  restoring 
the  ligaments  to  a  healthy  condition,  and  to  preventing  those  structures  from 
becoming  stretched  before  they  have  acquired  their  normal  tenacity.  Atten- 
tion to  the  general  health  is  the  matter  of  first  importance,  whilst  for  local 
treatment  the  joint  should  be  douched  daily  with  cold  water,  and  afterwards 
well  rubbed  and  shampooed,  especially  on  its  inner  surface.  If  the  child  is 
able  to  walk  fairly  well,  he  should  be  encouraged  to  use  his  limbs,  and  not, 
iis  is  frequently  advised,  be  kept  entirely  at  rest ;  tf  necessary,  a  light  knee- 
cap, stiflcened  with  steel  springs,  may  be  worn  to  support  the  weakened  joint 
as  k)ng  as  a  tendency  to  deformity  continues  to  exist.  If  displacement  of 
the  leg  is  more  advanced — to  such  a  degree,  for  instance,  that  the  ankles  are 
separated  three  inches  from  one  another  when  the  limbs  are  extended  and 
placed  together — mechanical  treatment  may  be  added  to  the  above,  by  apply- 
ing splints  to  the  legs  during  the  night,  and  for  a  few  hours  dui'ing  the  day. 
The  splints  should  be  shaped  and  padded  like  those  already  described  for  the 
treatment  of  curvature  of  the  leg-bones,  and  must  be  sufliciently  long  to  reach 
from  an  inch  above  the  great  trochanter  to  the  sole  of  the  foot ;  they  are 
placed  on  the  outside  of  the  limb,  and  are  firmly  fixed  with  a  bandage.  In 
a  still  more  severe  grade  of  deformity  the  straight  splint  is  not  a  convenient 
appliance  to  use,  because  it  is  liable  to  slip  ai'ound  to  the  front  of  the  leg  and 
thus  lose  its  purchase  ;  it  is  for  such  cases  advisable  to  divide  the  splint 
opposite  the  knee-joint,  and  to  connect  the  thigh  and  leg  pieces  with  a  cog- 
wheel which  gives  lateral  movement;  a  broad  knee-cap,  extending  well  above 
and  below  the  knee,  may  also  be  attached  to  the  splint,  and  will  be  found  of 
great  assistance  in  keeping  the  limb  in  place. 

In  these  more  advanced  cases  of  the  deformity,  the  structural  shortening 
of  the  external  lateral  ligament  is  the  chief  obstacle  to  be  overcome  in 
straightening  the  leg ;  in  order  to  hasten  the  reduction  of  the  deformity  it 
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has  been  recommended  that  this  ligament  should  be  divided  subcutaneously. 
There  is  no  objection  of  any  importance  to  be  advanced  against  this  opera- 
tion, but  in  my  opinion  a  more  advisable  plan  is  to  stretch  the  ligament 
gradually  by  daily  manipulation  of  the  knee,  a  process  which  is  practically 
as  rapid  as  the  more  heroic  measure  of  dividing  the  ligament  and  punc- 
turing the  synovial  membrane  of  the  joint.  It  must  be  remembered  that 
the  relief  of  knock-knee,  to  be  complete,  must  include  the  restoration  to 
its  normal  condition  of  the  weak  internal  lateral  ligament,  and  that  this 
result  can  only  be  obtained  by  time ;  so  that,  even  if  the  contraction  on  the 
outer  side  of  the  knee  be  instantaneously  removed,  instrumental  treatment 
must  be  continued  until  the  weakened  structures  on  the  inner  side  have 
acquired  strength,  as  otherwise  the  condition  of  valgus  will  be  sure  to  return. 
In  manipulating  the  knee  for  the  purpose  of  stretching  the  external  liga- 
ments, the  joint  is  held  firmly  on  the  inner  side  with  one  hand,  while  the  leg 
is  fully  extended  and  grasped  just  above  the  ankle  with  the  other  hand, 
and  steadily  pressed  inwards  ;  as  much  foi'ce  may  be  used  as  the  patient  can 
bear  without  feeling  pain,  and  the  limb  may  be  "  worked"  in  this  manner 
for  ten  minutes  or  a  quarter  of  an  hour  every  morning  and  evening ;  the 
rubbing  and  shahipooing  of  the  inner  side  of  the  joint,  as  previously 
desci'ibed,  should  be  practised  before  the  manipulation. 

In  the  most  severe  grades  of  genu  valgum,  as  has  already  beeii  described, 
the  plane  of  the  articular  surface  of  the  femur  is  often  abnormally  oblique, 
owing  to  partial  absorption  of  the  surface  of  the  outer  condyle,  and  to 
elongation  and  thickening  of  the  inner  condyle.  This  change  in  the  articu- 
lar surface  of  the  femur  does  not  much  increase  the  difficulty  of  reducing 
the  deformity  in  the  case  of  young  children,  for  nature  gradually  reshapes 
the  joint-surface  as  the  bones  are  restored  to  their  proper  positions.  When, 
however,  knock-knee  has  been  developed  in  early  life  and  has  been  allowed 
to  continue  unrelieved  until  the  subject  is  about  twelve  years  of  age,  the 
elongation  of  the  inner  condyle  may  become  a  serious  complication  of  the 
distortion;  fortunately,  such  cases  ai-e  of  somewhat  rare  occurrence,  and 
even  the  severest  grade  of  distortion  will  yield  to  the  employment  of  a 
method  of  treatment  similar  to  that  above  described.  In  the  mechanical 
treatment  of  these  cases,  the  trough-splint  (Fig.  1496)  more  completely  con- 
trols the  limb,  and  is  a  more  convenient  appliance  to  use,  than  the  simple 
outside  splint.  It  practically  consists  of  the  divided  outside  splint,  with  the 
addition  of  a  foot-piece  and  of  back  splints  for  the  thigh  and  leg ;  a  knee-cap 
and  straps  for  the  purpose  of  fixing  the  limb  are  also  added  ;  this  instrument 
requires  some  little  caution  in  its  use,  for,  from  the  length  of  leverage  of 
the  thigh  and  leg  pieces,  a  great  amount  of  force  can  be  brought  to  bear  upon 
the  knee  by  turning  the  cog-wheel  opposite  the  joint. ,  The  most  severe 
conditions  of  deformity  will  yield  to  the  trough-splint  and  manipulation ; 
the  case  illustrated  in  Fig.  1495  was  treated  by  this  method,  and  at  the  end 
of  three  months  the  patient  was  able  to  stand  and  be  photographed  in  the 
position  shown  in  Fig.  1497. 

Operative  Treatment  of  Genu  Valgum. — In  cases  of  genu  valgum  which 
have  existed  for  some  length  of  time,  and  in  which  the  inner  condyle  is  con- 
siderably increased  in  length,  the  reduction  of  the  deformity  can  be  more 
readily  achieved  than  by  the  above  methods,  by  resorting  to  an  operation  on 
the  lower  extremity  of  the  femur,  for  the  purpose  of  rectifying  the  obliquity 
of  the  articular  surface.  Several  different  operations  have  been  devised  and 
practised  with  the  object  of  remedying  the  hypertrophy  of  the  inner  con- 
dyle ;  those  which  are  adopted  in  the  present  day  differ  in  some  important 
respects  from  one  another. 

In  May,  1876,  Dr.  Ogston  first  performed  the  operation  which  is  associated 
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with  his  name ;  in  this  method  the  skin  is  punctured  above  the  inner  condyle 
with  a  long,  narrow  knife,  and  a  small  oblique  wound  is  made  downwards  in 
front  of  the  condyle,  through  the  synovial  membrane,  dividing  the  structures 
in  front  of  the  bone,  the  knife  being  kept  just  to  the  inner  side  of  the  crucial 


Fig.  1496. 


Fig.  1497. 


Trough-splint  for  genu  valgum. 


Genu  valgum  after  treatment.  (From  the  same  patient 
as  Tig.  1495.) 


ligaments.  Down  the  passage  thus  made  a  small  subcutaneous  saw  (Adams's 
pattern)  is  passed,  and  the  bone  is  sawn  through  from  before  backwards,  thus 
separating  the  inner  condyle;  the  leg  is  then  straightened,  the  condyle  being 
pushed  up  to  its  proper  level,  where  it  unites,  and  the  obliquity  of  the  articular 
surface  is  thus  corrected. 

In  May,  1877,  Macewen  modified  this  operation  by  removing  a  wedge- 
shaped  piece  of  bone  from  the  side  of  the  inner  condyle,  afterwards  press- 
ing together  the  cut  edges  of  the  bone ;  but  in  February,  1878,  he  adopted 
an  entirely  different  plan,  which  avoids  any  interference  with  the  cavity 
of  the  knee-joint.  In  this  operation  a  wedge-shaped  cut  is  made  with 
an  osteotome  into  the  lower  end  of  the  femur,  on  its  inner  side,  just 
above  the  level  of  the  epiphysis ;  the  exact  spot  for  making  the  incision 
through  which  the  osteotome  is  passed  is  found  by  drawing  a  transverse  line,, 
level  with  the  upper  border  of  the  patella,  and  a  second,  longitudinal  line, 
about  half  an  inch  in  front  of  the  attachment  of  the  adductor  magnus  muscle ; 
where  these  lines  intersect  is  the  point  for  the  incision.  The  bone  is  cut 
through  until  it  can  be  either  broken  or  bent  so  as  to  allow  the  leg  to  be 
placed  in  a  straight  line  with  the  thigh.  The  operation  is  performed  anti- 
septically,  and  has  been  practised  by  Dr.  Macewen  in  a  large  number  of  cases 
without  the  occurrence  of  any  fatality  due  to  the  operation  itself;  in  one  or 
two  eases  suppuration  occurred  in  the  wound,  the  amount  of  pus  varying  from 
a  few  drachms  to  several  ounces.     Dr.  Macewen,  speaking  of  this  and  other 
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operations  on  the  bones  which  he  has  performed  after  the  same  method,  says, 
■"the  wounds  enable  the  instrument  to  reach  the  bone;  but  as  they  are  gene- 
rally made  more  or  less  obliquely,  while  the  osteotome,  after  introduction,  is 
turned  transversely  to  the  axis  of  the  limb,  there  is  an  aperture  on  each  side 
of  the  osteotome,  leading  from  the  external  air  directly  to  the  interior  of  the 
bone."  "  They  are  therefore  not  subcutaneous  osteotomies,  but  examples  of 
■compound  fractures  and  incisions  treated  antiseptically."^ 

Mr.  Reeves,  in  1878,  performed  an  operation  which  he  describes  as  being 
«xtra-articular :  an  oblique  cut  is  made  with  the  chisel  into  the  inner  condyle, 
while  the  leg  is  flexed  so  as  to  draw  down'  the  synovial  membrane;  the  con- 
dyle is  not  completely  separated,  the  incision  only  extending  to  within  one- 
eighth  of  an  inch  of  the  articular  cartilage.  The  leg  is  forcibly  straightened, 
and  afterwards  encased  in  a  plaster-of-Paris  bandage  which  is  taken  off  on 
the  tenth  day  after  the  operation,  gentle  passive  motion  being  then  continued 
daily  until  the  full  movement  of  the  joint  is  restored.^ 

A  fourth  operation  is  that  introduced  by  Mr.  Barwell,*  who  regards  the 
deformity  "not  as  a  mere  lengthening  of  the  inner  condyle,  but  as  an  obliq- 
uity of  the  whole  lower  epiphysis  of  the  femur,"  and  also  says  that  "  in  ex- 
amining the  tibia  one  finds  the  portion  of  bone  for  an  inch  below  the  knee- 
joint  perfectly  normal ;  just  at  that  distance  below  the  articulation  one  feels, 
in  well-marked  cases  of  knock-knee,  an  angle  from  which  the  shin  bone 
slopes  outward."  To  remedy  this  variety  of  genu  valgum,  Mr.  Barwell  per- 
forms osteotomy  upon  both  the  femur  and  the  tibia. 

Of  these  four  operations,  that  practised  by  Dr.  Macewe'n  is  in  my  opinion 
the  safest  method  of  procedure  to  adopt,  when  in  the  advanced  stage  of 
knock-knee  the  articular  surface  of  the  femur  is  abnormally  oblique.  Dr. 
Ogston's  operation  has  more  than  once  resulted  in  suppuration  within .  the 
-cavity  of  the  joint,  and  in  one  reported  case  the  patient  died  from  septicaemia ; 
again,  there  is  a  risk  of  raising  the  inner  condyle  too  high,  and  of  producing 
the  opjDOsite  condition  of  deformity — genu  extrorsum — two  instances  of  which 
occurrence  have  come  under  my  observation.  In  Dr.  Macewen's  operation  the 
joint  is  not  interfered  with,  and  the  danger  of  failing  to  correctly  shape  the 
articular  surface  is  much  less,  because  the  separated  portion  of  bone  is  larger 
and  better  under  command  than  is  the  small  and  freely  movable  condyle. 
I  have  also  met  with  a  case  of  genu  extrorsum  caused  by  performing  Mr.  ' 
Heeves's  operation  ;  the  unfortunate  termination  which  attended  these  three 
•cases  could  not  have  been  due  to  any  want  of  skill  on  the  part  of  the  operator, 
for  in  each  case  the  surgeon  was  well  experienced  in  the  method  of  treatment 
which  he  was  employing.  The  possibility  of  thus  substituting  one  condition 
of  deformity  for  another,  by  interfering  with  the  joint-surface,  is  a  fact  of  con- 
siderable importance  ;  the  condition  of  genu  extrorsum  which  is  thus  caused 
is  by  no  means  easy  to  overcome,  and  probably  the  deformity  can  only  be 
■completely  reduced  by  resorting  to  osteotomy  of  the  outer  condyle.  A 
reference  to  the  English  medical  journals  of  the  last  few  years  shows  that 
much  want  of  discrimination  has  existed  in  selecting  appropriate  cases  of 
genu  valgum  for  treatment  by  osteotomy.  JS'umbers  of  young  children  have 
been  operated  on,  who  could  quite  as  quickly,  and  much  more  safely,  have 
been  relieved  of  their  deformity  by  the  simple  measures  of  treatment  which 
have  been  above  described. 

'  Lancet,  September  18,  1880. 

2  Transactions  of  the  Clinical  Society  of  London,  vol.  xii. 

3  British  Medical  Journal,  October  18,  1879. 
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Deformities  of  the  Lower  Extremity  from  Muscular  Contraction. 

The  Bumerous  conditions  of  non-congenital  deformity  of  the  foot  which 
result  from  nerve-lesion  and  muscular  disturbance,  are  often  accompanied  by 
contraction  of  the  leg  and  thigh,  arising  from  the  same  exciting  causes.  In 
the  case  of  paralytic  talipes,  the  leg  is  not  uncommonly  flexed  upon  the 
thigh,  owing  to  the  extensor  muscles  having  lost  their  contractile  power,  and 
having  been  overpowered  by  the  action  of  the  flexors ;  the  biceps  is  especially 
powerful  in  producing  this  condition  of  flexion  at  the  knee-joint,  and  in  many 
cases  this  muscle  also  rotates  the  leg  outwards,  and  everts  it,  thus  inducing  a- 
condition  of  genu  valgum.  Flexion  of  the  thigh  upon  the  pelvis  is  caused  by 
the  unbalanced  action  of  the  psoas  and  iliacus  muscles ;  the  limb  is  also  ad- 
ducted  by  the  contraction  of  the  inner  muscles,  and  the  tensor  vaginae  femoris 
and  sartorius  muscles  are  frequently  shortened.  This  state  of  deformity 
maj'  be  present  in  both  lower  extremities,  in  which  case  the  subject  is  either 
entirely  deprived  of  all  power  of  progression,  or  is  only  able  to  crawl  about 
on  his  hands  and  knees.  In  the  treatment  of  these  cases  the  several  conditions 
of  deformity  must  be  taken  in  separate  stages :  first,  the  deformity  of  the 
foot  is  reduced;  next,  the  displacement  of  the  leg  upon  the  thigh;  and  finally, 
the  contraction  of  the  thigh  on  the  pelvis.  The  modes  of  reducing  the  various 
conditions  of  paralj'tic  deformity  of  the  foot  have  already  been  described ;  the 
relief  of  the  contraction  of  the  leg  is  obtained  by  following  similar  principles 
of  treatment.  When  the  deformity  is  of  recent  origin,  physiological  and 
instrumental  measures  will  usually  suffice  to  restore  the  normal  condition  of 
the  limb ;  galvanism,  with  rubbing  and  shampooing  of  the  weakened  parts, 
and  manipulations  to  stretch  the  shortened  muscles,  constitute  the  physio- 
logical methods  that  may  be  employed ;  for  the  instrumental  treatment,  an 
appliance  consisting  of  thigh  and  leg  pieces  connected  by  a  cog-wheel  at  the 
knee-joint,  and  with  straps  for  fastening  the  limb,  is  required,  so  that  the 
leg  may  gradually  be  extended  to  its  proper  position. 

In  more  severe  cases  of  long  standing,  in  which  structural  shortening  of 
the  flexor  muscles  has  become  established,  tenotomy  must  be  had  recourse 
to  as  the  only  method  of  reducing  the  deformity  ;  division  of  the  hamstring^ 
tendons  is  easily  accomplished,  as  they  stand  out  very  prominently,  and  are 
easily  felt  under  the  surface  of  the  skin.  The  tendons  of  the  semi-tendinosus 
and  semi-membranosus  muscles  should  be  cut  by  passing  a  sharp-pointed 
tenotome  under  them,  entering  on  their  inner  side,  and  dividing  from  below 
upwards,  towards  the  surface  ;  the  biceps  tendon  is  divided  in  a  similar  manner,, 
but  care  must  be  taken  not  to  include  the  external  popliteal  nerve  in  the  sec- 
tion. Some  contracted  bands  of  fascia  are  often  present  on  the  side  of  the  joint, 
in  which  case  they  also  must  he  cut  through.  The  wounds  are  treated  just  as 
those  of  tenotomy  for  club-foot,  and  the  limb  is  kept  quiet  for  a  few  days  by 
bandaging  it  to  a  splint  extending  up  the  thigh  and  down  the  leg.  Instru- 
mental treatment  may  be  commenced  on  the  fourth  or  fifth  day,  extension  of 
the  leg  being  then  carried  on  steadily  until  the  full  movement  of  the  joint  is 
restored.  Contraction  of  the  thigh  upon  the  pelvis  nearly  always  requires 
the  employment  of  tenotomy,  the  muscles  most  affected  being  the  tensor 
vaginae  femoris,  the  sartorius,  the  adductor  longus,  and  the  adductor  magnus. 
]S"o  special  directions  are  required  for  these  little  operations  ;  the  tendons  of 
the  two  first-mentioned  muscles  maybe  divided  just  below  the  anterior  supe- 
rior spinous  process,  those  of  the  adductors  where  they  can  most  readily  be 
felt  at  the  inner  and  upper  part  of  the  thigh.  The  replacement  of  the  thigh 
is  not  always  accomplished  very  easily,  even  when  tenotomy  has  been  freely 
had  recourse  to;  the  difficulty  arises  from  the  pelvis  not  affiarding  a  good 
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bearing  upon  which  to  apply  an  instrument;  the  best  results  can  generally 
be  obtained  by  the  steady  employment  of  weight-extension,  which  may  be 
made  to  draw  the  thigh  down  upon  the  pelvis,  and  also  to  abduct  it.  Mani- 
pulations may  be  practised  in  the  later  stages  of  treatment,  and  appropriate 
exercises  may  be  ordered  to  strengthen  the  weakened  muscles  ;  if  the  adduc- 
tion is  persistent,  and  does  not  yield  readily,  a  good  plan  is  to  make  the  sub- 
ject sit  on  a  saddle,  the  width  of  which  may  gradually  be  increased  as  the 
contraction  is  overcome. 

A  condition  of  deformity  very  similar  to  the  above,  as  far  as  the  position 
of  the  limbs  is  concerned,  results  from  spastic  contraction  of  the  flexors  and 
adductors  of  the  lower  extremity  ;  the  treatment  of  this  distortion  necessi- 
tates the  same  coui-se  of  tenotomy  and  instrumental  means  as  in  the  case  of 
paralytic  contraction. 

The  effects  of  treatment  in  these  cases  are  usually  very  satisfactory ;  even 
with  extreme  loss  of  power  of  the  paralyzed  parts,  a  useful  limb  can  be 
obtained  by  overcoming  the  contraction  and  placing  the  weakened  muscles 
in  a  condition  favorable  for  exercising  what  amount  of  contractile  power 
they  may  retain.  When  the  patient  is  sufficiently  recovered  to  be  allowed 
to  use  his  limbs,  steel  supports,  extending  from  a  band  around  the  pelvis  to 
the  boot,  are  required ;  if  the  extensors  of  the  leg  be  much  wasted,  the  knee- 
joints  must  be  fixed  by  a  slip-catch,  which  will  prevent  the  knees  giving  way 
when  the  child  tries  to  stand.  Crutches,  or,  what  is  still  better,  a  go-cart, 
should  be  used  in  the  first  attempts  to  walk,  and  as  muscular  strength  is 
regained,  these  artificial  aids  must  gradually  be  removed  and  the  child  be 
encouraged  to  trust  as  much  as  possible  to  his  own  efforts.  The  progress 
towards  recovery  is  slow,  especially  when  the  condition  of  deformity  has 
existed  for  some  years  before  being  submitted  to  treatment ;  the  spasmodic 
cases  are  the  most  tedious  in  their  course,  but  even  here  much  can  always  be 
done  to  improve  the  walking  powers  by  steadily  persevering  with  the  instru- 
mental treatment.  A  case  that  was  under  my  care  some  years  ago,  in  18T8, 
is  a  remarkable  instance  of  the  power  of  self-recovery  which  the  muscles  pos- 
sess when  restored  to  a  condition  which  promotes  their  proper  action: — 

A  young  gentleman,  aged  18,  had  suffered  from  infancy  from  spastic  contraction  of 
the  flexors  and  adductors  of  the  lower  extremities  ;  he  had  never  walked,  and  his  only 
mode  of  progression  was  by  crawling  on  his  hands  and  thighs.  There  were  equino- 
varus  of  both  feet,  flexion  of  both  legs,  and  flexion  and  adduction  of  both  thighs  ;  he 
was  nevertheless  well  developed,  and  much  above  the  ordinary  height  and  weight.  The 
various  conditions  of  deformity  were  relieved  one  after  the  other,  and  instruments  to 
support  the  limbs,  with  crutches,  were  used  in  his  first  endeavors  to  walk  ;  gradually 
one  crutch  and  then  the  second  were  discarded,  and  two  sticks  were  substituted  ;  he 
could,  in  1883,  walk  three  or  four  miles  with  the  instruments  and  one  stick  only,  and 
could  even  get  about  for  short  distances  without  any  artificial  assistance  whatever. 


Deformities  of  the  Upper  Extremity. 

Contraction  of  the  hand,  forearm,  or  arm,  may  result  from  muscular  dis- 
turbance, and  may  be  present  either  as  a  congenital  or  as  a  non-congenital 
affection.  The  congenital  deformities  of  the  hand  have  been  compared  with 
those  occurring  in  the  foot ;  thus,  when  the  hand  is  flexed  and  pronated^  owing 
to  shortening  of  the  muscles  which  produce  those  movements,  the  distortion 
has  been  regarded  as  of  a  nature  similar  to  talipes  varus ;  again,  when  the 
extensors  and  supinators  are  contracted,  a  comparison  has  been  di'awn  between 
the  state  of  the  hand  and  talipes  valgus.  Congenital  contraction  of  the  hand 
is  seldom  of  a  severe  nature,  although  a  slight  degree  of  muscular  disturbance 
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is  often  met  with ;  tenotomy  is  consequently  very  rarely  necessary,  and  the  use 
of  a  small  flexible  splint,  similar  to  that  employed  in  the  treatment  of  slight 
varus,  will  soon  overcome  the  contraction.  Non-congenital  aifections  of  the 
upper  extremity  are  usually  due  to  muscular  paralysis ;  these  cases  present 
no  special  interest,  and  scarcely  admit  of  any  classified  description.  Their 
treatment  is  conducted  on  the  same  plan  that  is  employed  in  paralytic  de- 
formities of  the  lower  extremity,  and  here  again  mechanical  treatment  usually 
suffices  without  tenotomy. 

Dupuytren's  Contraction  of  the  Fingers. — This  affection,  which  has 
been  named  after  the  eminent  French  surgeon  who  first  explained  its 
pathology,  is  characterized  by  flexion  of  the  fingers  upon  the  palm  of  the 
hand.  Dupuytren,  having  obtained  for  dissection  the  hand  of  a  subject  of 
this  contraction,  proved  that  the  muscles  and  tendons  took  no  part  in  pro- 
ducing the  deformity,  for  he  found  that  the  palmar  fascia  was  shortened  and 
contracted,  and  that  after  dissecting  off"  this  structure,  the  fingers  could  be 
perfectly  straightened  ;  nor  did  further  examination  discover  any  abnormal- 
ity of  the  tendons  or  joints.  This  disease  usually  commences  with  slight 
hardening  of  the  palmar  fascia  in  the  middle  of  the  palm',  below  the  ring 
and  little  fingers ;  the  skin  next  becomes  slightly  adherent  and  dimpled, 
being  somewhat  thickened  around  the  depression.  The  induration  of  the 
aponeurosis  and  skin  progresses  until  a  band  of  thickened  fascia  can  be  felt 
passing  upwards  towards  the  base  of  one  of  the  fingers.  This  band  increases 
both  in  width  and  depth,  until  it  is  clearly  displayed  beneath  the  skin  when 
the  finger  is  pressed  backwards  to  its  full  degree  of  extension ;  the  finger 
next  becomes  drawn  forwards,  and  is  held  by  the  contracted  band  in  a  straight 


Fig.  1498. 


Fig.  1499. 


% 


Dupuytren's  finger-contraction. 


line  with  the  metacarpal  bones,  and  gradually  the  movement  of  extension 
becomes  more  and  more  limited  until  the  finger  is  brought  down  to  a  con- 
dition of  flexion.  The  contraction  usually  commences  by  bending  of  the 
first  phalanx  on  the  metacarpal  bone,  the  second  phalanx  being  afterwards 
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Fig.  1500. 


drawn  down  upon  the  first ;  generally,  too,  it  affects  one  finger,  either  the 
ring  or  little  finger,  much  more  than  the  others;  but  much  variation  occurs 
in  these  respects.  It  is  rare  to  find  more  than  three  fingers  included  in  the 
deformity,  but  any  one  may  be  contracted,  or  all,  including  the  thumb,  may 
be  implicated  in  one  hand ;  the  finger  which  most  frequently  escapes  is 
the  index  finger.  The  condition  of  the  hand  in  the  early  stage  of  the 
affection  is  shown  in  Fig.  1498 ;  the  broad  band  of  fascia  extending  from 
the  palm  to  the  ring  and  middle  fingers  is  clearly  seen,  as  well  as  the  com- 
mencing flexion  of  the  first  phalanges  of  the  affected  fingers  upon  the  meta- 
carpal bones.  Fig.  1499  illustrates  a  more  advanced  state  of  the  deformity, 
the  fingers  here  being  contracted  also  at  the  first  phalangeal  joint,  and  so 
much  drawn  downwards  that  the  band  in  the  palm  of  the  hand  is  almost 

hidden  from  view.  Fig.  1500,  which  is  a 
drawing  from  a  dissection  in  St.  Bartholo- 
mew's Hospital,  London,  shows  the  contracted 
band  of  fascia  in  the  palm  (a),  with  pro- 
longations extending  to  the  joints  of  the  first 
and  second  phalanges  of  the  middle  and  ring 
fingers;  the  flexor  tendons  are  seen  at  b,  passing 
into  the  sheath  c.  This  drawing  very  clearly 
illustrates  the  pathological  anatomy  of  the 
affection,  and  proves  how  entirely  the  contrac- 
tion of  the  fingers  is  dependent  upon  changes 
occurring  in  the  palmar  fascia,  and  that  it  is 
not  in  any  way  contributed  to  by  shortening 
of  the  tendons. 

Upon  what  cause  the  development  of  this 
contraction  of  the  palmar  fascia  depends,  has  not 
yet  been  clearly  made  out;  it  has  been  described 
as  an  affection  of  purely  local  origin,  arising 
from  constant  irritation  of  the  palm  of  the 
hand  in  manual  labor.  Adams,  who  has  most 
carefully  studied  the  nature  and  treatment  of 
the  disease,  controverts  this  theory  and  leans 
strongly  to  the  opinion  that  it  is  of  con- 
stitutional origin,  regarding  it  as  depending 
upon  a  gouty  diathesis.'  He  says  that,  in  the 
majority  of  cases,  there  is  "a  well-marked 
.  family  history  of  gout,  although  the  patients 

suffenng  from  contraction  of  the  fingers,  in  many  instances,  have  not  them- 
selves suffered  from  gout  in  any  form."  Mr.  Adams  further  remarks  that  he 
has  seen  "but  very  few  cases  of  Dupuytren's  contraction  in  the  laboring  class, 
and  has  failed  to  obtain  evidence  of  its  frequent  occurrence  amongst  any 
particular  class  of  mechanics ;  whilst  the  cases  that  did  present  themselves, 
generally  occurred  in  butlers  and  indoor  servants."^  He  further  calls 
attention  to  its  prevalence  amongst  the  upper  and  middle  classes  of  society, 
to  the  fact  that  it  frequently  occurs  in  the  left  hand  only,  and  also  to  its 
not  uncommonly  being  an  hereditary  affection.  That  this  affection  is  almost 
always  associated  with  gout  is  supported  by  my  own  experience  ;  of  the  few 
cases  that  have  been  met  with  at  the  National  Orthopaedic  Hospital,  all  exhib- 
ited well-marked  symptoms,  or  a  clear  family  history,  of  gout.  In  private 
practice,  one  patient  only  has  failed  to  show  any  history  of  the  constitutional 

>  Observations  on  Contraction  of  the  Fingers,  etc.,  page  20.     London   1879. 
«  Op.  oit.,  page  22.  ' 
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disease,  either  personal  or  hereditary ;  this  gentleman  had  lived  an  active  life 
for  many  years,  and  it  was  after  his  settling  down  to  a  more  quiet  and  seden- 
tary mode  of  life  that  the  contraction  of  the  hand  became  developed ; 
probably  therefore  it  was  here  due  to  gout,  but  was  the  sole  indication  of 
the  disease,  which  may  yet  display  itself  in  a  more  pronounced  manner. 

Local  irritation  has,  nevertheless,  some  influence  in  producing  the  palmar 
contraction,  and  in  regard  to  this  point  two  cases  which  have  come  under 
my  observation  are  worthy  of  notice.  In  the  first  case,  a  gentleman  who 
up  to  the  age  of  about  fifty  years  had  been  in  the  habit  of  riding  and 
driving  a  great  deal,  was  affected  with  slight  thickening  of  the  fascia, 
with  dimpling  of  the  skin  on  the  palms  of  both  hands,  without  however 
suffering  from  any  symptoms  of  gout.  Shortly  after  this  slight  con- 
traction appeared,  this  gentleman  so  changed  his  practice  as  almost  entirely 
to  give  up  either  riding  or  driving ;  the  Dupuytren's  disease  became 
arrested,  but  soon  afterwards  other  well-marked  symptoms  of  gout  were 
developed.  In  the  second  case,  a  gentleman  whose  occupation  was  purely  of 
a  professional  character,  and  who  was  addicted  to  no  further  manual  labor 
than  is  usually  associated  with  the  ordinary  course  of  life,  had,  before  retiring 
into  private  life,  suffered  from  gout;  living  afterwards  in  the  country,  and 
devoting  himself  with  some  enthusiasm  to  gardening  and  such  like  out-door 
pursuits,  he  acquired  well-marked  contraction  of  the  palmar  fascia  in  both 
hands,  the  other  gouty  symptoms  at  the  same  time  almost  entirely  disap- 
pearing. These  cases,  and  others  of  a  similar  nature  which  might  be  quoted, 
prove  distinctly  that  the  influence  of  a  local  excitant  must  not  be  disregarded 
in  investigating  the  origin  of  this  disease ;  the  fact  that  in  the  first  case  a 
discontinuance  of  using  the  reins'  was  followed  by  a  cessation  of  the  advance 
of  the  contraction  of  the  fascia,  and  that  in  the  second  case  the  use  of  garden- 
ing implements  was  necessary  to  start  the  disease,  shows  that  in  the  gouty 
subject  local  irritation  will  very  probably  act  as  the  exciting  cause  of  this 
affection ;  whilst  the  fact  that  it  is  nearly  always  accompanied  by  gout, 
indicates  that  the  latter  is  its  chief  predisposing  cause. 

The  time  of  life  at  which  this  contraction  commences  is  usually  between 
the  ages  of  thirty  and  forty  years,  but  it  may  begin  at  an  earlier  or  later 
period.  It  is  rarely  met  with  in  women ;  I  have  seen  three  such  cases  only, 
one  of  which  has  furnished  Fig.  1499,  the  subject  being  a  woman  who  was 
markedly  affected  with  gout,  and  whose  occupation  was  that  of  a  char- 
woman ;  another  of  these  three  cases  was  in  a  woman  in  a  humble  station  of 
life,  who  was  in  the  habit  of  using  her  hands  in  somewhat  rough  work ; 
whilst  the  third  was  in  a  lady,  in  whom,  however,  the  disease  did  not  assume 
a  very  aggravated  form.  A  condition  of  finger-contraction  which  is  very 
common  to  the  female  sex,  and  which  is  often  mistaken  for  Dupuytren's  con- 
traction, may  here  be  referred  to.  The  deformity  is  nearly  always  congenital, 
or  of  a  very  early  origin  ;  it  is  usually  met  with  in  the  little  finger  only,  and 
affects  the  first  phalangeal  joint ;  there  is  no  contraction  of  the  fascia  of  the 
palm  ever  present,  and  the  condition  seems  to  be  somewhat  closely  allied  to 
hammer-toe. 

Treatment. — Except  in  the  very  earliest  stage  of  contraction,  the  relief  of 
this  affection  can  only  be  obtained  by  subcutaneous  section  of  the  fascia.  So 
effectual  is  this  method  of  treatment,  and  so  superior  is  it  to  all  other 
methods  practised,  that  I  feel  justified  in  proceeding  at  once  to  a  descrip- 
tion of  the  mode  of  operation,  and  of  the  necessary  mechanical  treatment  to 
be  afterwards  adopted.     The  procedures  here  given  are  those  established 

1  It  may  be  stated  that  the  gentleman  here  referred  to  was  in  the  habit  of  keeping  horses  that 
required  to  be  really  driven,  and  not  merely  guided. 
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by  Mr.  "Wm.  Adams,  of  which  a  detailed  account  will  be  found  in  the  work 
already  referred  to ;  from  my  own  personal  experience  of  this  method  of 
treatment,  and  from  having  fortunately  been  able  to  watch  the  practice  of 
Mr.  Adams  himself  in  the  management  of  a  large  number  of  cases,  I  can 
assert  that  all  conditions  of  this  affection,  of  whatever  severity  they  may  be, 
are  capable  of  relief.  To  obtain  success,  however,  some  knowledge  of  the 
use  of  mechanical  appliances,  and  an  aptitude  in  the  performance  of  the  sub- 
cutaneous section  of  contracted  tissues,  are  necessary ;  for  there  is  perhaps 
no  condition  of  contraction,  the  treatment  of  which  so  much  requires  facility 
in  the  employment  of  orthopaedic  practice,  as  does  that  of  Dupuytren's  con- 
traction of  the  fingers. 

Taking,  for  the  purpose  of  description,  a  case  similar  in  its  nature  to  that 
illustrated  in  Fig.  0035,  the  operation  is  commenced  by  first  dividing  the 
coiitracted  bands  of  fascia  which  are  present  in  the  palm,  and  afterwards  deal- 
ing with  the  prolongations  upwards  to  the  phalanges.  An  anaesthetic  must 
always  be  given  unless  there  is  some  grave  objection  to  its  administration ; 
in  the  first  place  the  operation  is  a  very  painful  one,  and  in  the  second  it  is 
very  necessary  that  the  hand  should  be  kept  perfectly  still,  and  that  the 
surgeon  should  have  complete  command  of  his  knife.  The  knife  used  must 
be  one  with  a  very  small  blade  and  a  straight-cutting  edge ;  the  fascia  is 
first  divided  as  near  the  wrist  as  can  safely  be  done  without  risk  of  wound- 
ing the  superficial  palmar  arch.  The  puncture  is  made  about  an  eighth  of 
an  inch  to  the  ulnar  side  of  the  contracted  band  ;  the  blade  is  worked 
forwards  between  the  skin  and  the  fascia,  and  when  the  band  is  quite 
covered  by  the  knife,  the  edge  is  turned  and.  the  fascia  is  divided.  Care 
must  be  taken  not  to  depress  the  point  of  the  knife  so  as  to  wound  the 
digital  arteries  or  the  flexor  tendons ;  but  of  this  there  is  little  danger,  as  the 
contracted  fascia  is  tensely  strained  across  the  hand,  and  is  quite  a  quarter 
of  an  inch  above  the  deeper  structures.  Having  perfectly  freed  the  contrac- 
tion at  this  point,  the  wound  is  covered  with  a  small  pac"  of  lint  or  other 
material,  and  pressure  is  kept  up  by  the  finger  of  an  assistant.  A  second 
section  is  made  about  midway  between  the  first  incision  and  the  base  of  the 
flexed  finger,  the  same  mode  of  procedure  being  followed.  These  two 
incisions  will  probably  completely  overcome  the  contraction  in  the  palm,  but 
if  necessary  a  third  or  fourth  must  be  made,  until  this  part  of  the  hand  is 
quite  relaxed.  The  surgeon  will  best  assure  himself  of  the  completeness  of 
this  part  of  the  operation  by  extending  the  fingers  as  far  as  possible,  and 
carefully  feeling  with  the  point  of  the  finger  for  any  small  fibres  of  fascia 
that  may  have  escaped  his  notice.  Having  completed  the  palmar  portion  of 
the  operation,  the  pads  over  the  wounds  are  fixed  by  strapping ;  extra  pres- 
sure is  made  by  a  few  large  pads  over  the  smaller  ones,  and  the  whole  are 
firmly,  not  tightly,  secured  with  a  bandage.  The  prolongations  to  the 
fingers  are  next  divided  ;  usually,  lateral  bands  will  be  found  on  each  side 
of  the  first  phalanges,  and  must  be  divided  by  separate  incisions,  each  cut 
being  closed  as  soon  as  the  section  is  completed,  as  was  done  in  the  palm.  The 
first  phalanx  should  now  be  capable  of  being  brought  into  its  normal  posi- 
tion with  the  hand  ;  if  the  second  phalanx  is  drawn  down  upon  the  first, 
more  lateral  bands  will  be  found  extending  to  its  base,  and  must  also  be 
divided.  The  pads  on  the  wounds  are  next  secured,  and  the  bandage  is 
carried  round  the  fingers  that  have  been  operated  upon.  A  flexible  metal 
splint,  long  enough  to  reach  about  three  inches  up  the  forearm,  and  to  the 
ends  of  the  fingers,  is  next  applied  as  in  the  case  of  tenotomy  ;  the  fingers 
may  be  straightened  as  far  as  can  be  done  easily,  but  it  is  not  desirable  to 
attempt  to  get  them  quite  straight  at  this  stage.  The  extra-pressure  pads 
may  be  removed  on  the  day  following  the  operation,  but  no  haste  should  be 
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exhibited  to  take  off  the  small  pads  which  close  the  wounds ;  these  may  be 
taken  from  the  fingers  on  about  the  fourth  or  fifth  day,  and  from  the  palm 
on  the  seventh  or  eighth  day. 

On  the  tburth  or  fifth  day  after  the  operation,  mechanical  treatment  must 
be  commenced.     The  construction  of  the  instrument  to  be  used  will  be  best 
understood  from  the  accompanying  illustration ;  it  is  attached  to  the  batik 
of  the  hand,  and  consistsof  a  plate  cover- 
ing the  dorsum,  to  which  are  attached  pj    jgQj 
steel  pieces  with  extension-racks  corres- 
ponding to  the  joints  of  the  fingers  ; 
straps  for  fixing  the  appliance  are  also 
added.     The  extension  must  be  carried 
on   as  rapidly   as   possible,  but  great 
care   must  be  exercised  not  to  cause 
sloughing   of  the   skin   by  using   too 
much  pressure ;  it  is  just  at  this  point 
that  the  mechanical  ability  of  the  sur- 
geon will    be  tested  :_  if  he  proceed   too           instrument  for  Cupnytren-s  finger-contraotion. 

hastily,  the  skin  will   give  way,  and  (After  Adams.) 

time  will  be  lost  in  waiting  for  the 

sloughs  thus  caused  to  heal ;  whilst  if  too  slow  progress  be  made,  recontraction 
will  take  place  before  the  fingers  are  fully  extended.  In  an  ordinary  case, 
such  as  that  here  being  considered,  the  normal  extension  of  the  fingers  should 
be  obtained  in  about  three  weeks.  After  this  stage  is  reached,  the  instru- 
ment should  still  be  worn  for  a  time,  or  a  lighter  form  of  apparatus  may  be 
substituted  for  it.  Some  stiffness  of  the  fingers  will  remain  after  the  con- 
traction is  overcome,  but  this  is  soon  removed  by  soaking  the  hand  in  hot 
water,  and  rubbing  it  freely  with  neat's-foot  oil  or  some  similar  lubricant. 
When  more  than  two  fingers  are  badly  contracted,  it  is  desirable  to  commence 
treatment  by  operating  on  only  a  portion  of  the  hand ;  thus,  if  the  whole  of 
the  hand  is  affected,  the  thumb  and  index  finger  may  first  be  freed,  and  the 
remaining  fingers  treated  after  an  interval  of  two  weeks. 

Dupuytren's  contraction,  like  all  other  forms  of  contraction  with  which 
we  have  to  deal,  will  relapse  if  the  section  of  the  shortened  bands  is  not 
thoroughly  effected  at  the  first  operation,  or  if  the  mechanical  treatment  is 
not  systematically  proceeded  with.  If  carefully  carried  through,  the  treat- 
ment of  these  cases  always  yields  a  most  satisfactory  result.  An  interesting 
feature  is  the  very  thorough  manner  in  which  nature  removes  the  hardened 
and  contracted  tissues ;  not  only  does  the  fascia  become  reduced  to  its  norma] 
condition,  but  the  thickening  of  the  skin  also  disappears,  a  result  which  is 
probably  due  to  the  free  division  of  the  tissues  which  is  involved  in  the 
operation. 

Lateral  Curvature  of  the  Spine. 

The  subject  of  lateral  curvature  of  the  spine  is  one  upon  which  much  has 
been  written,  and  upon  which  many  different  opinions  have  been  expressed. 
The  etiology  of  this  deformity  has  never  been  clearly  made  out,  a  failure  which 
has  been  ascribed  to  the  fact  that,  as  the  disease  is  one  essentially  of  a  chronic 
nature,  the  investigator  has  to  encounter  the  serious  difiiculty  of  being  unable 
to  obtain  for  necroscopic  examination  a  spine  in  the  early  stage  of  the  affection ; 
whether  or  no  this  explanation  be  correct,  the  fact  remains  that  no  two  writers^ 
on  this  subject  will  be  found  in  complete  accord,  and  as  a  result  of  this 
diversity  of  opinion  upon  the  causation  of  the  deformity,  an  equal  want  of 
harmony  exists  with  reference  to  its  treatment. 
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Lateral  curvature  of  the  spine  is  of  very  frequent  occurrence,  the  subjects 
most  liable  to  the  deformity  being  females,  in  whom  there  would  appear  to 
be  a  special  tendency  to  the  formation  of  curvature  at  two  periods  of  life : 
first,  during  early  childhood,  and  secondly,  during  early  adolescence.  Except 
that  it  may  be  considered  a  disease  which  especially  affects  civilized  commu- 
nities, it  is  not  limited  to  any  particular  class  of  humanity ;  it  is  generally 
said  that  the  complaint  is  principally  to  be  met  with  amongst  the  better 
classes,  and  therefore  in  those  addicted  to  habits  of  luxury ;  but  there  can  be 
no  doubt  that  the  poor  are  frequently  the  subjects  of  lateral  curvature:  of 
the  three  thousand  cases  of  deformity  ali'eady  alluded  to  as  having  been  classi- 
fied from  the  patients  attending  the  National  Orthopaedic  Hospital  of  London, 
in  937  there  were  affections  of  the  spinal  column,  and  of  these  353,  or  nearly 
38  per  cent.,  were  examples  of  lateral  curvature. 

Nature  and  Characteristics  of  Deformity  in  Lateral  Curvatijre. — 
The  spine  is  liable  to  become  curved  laterally  either  in  the  cervical,  dorsal,  or 
lumbar  regions,  but  the  most  frequent  seat  of  curvature  is  in  the  lower  two- 
thirds  of  the  column,  that  is,  below  the  fourth  dorsal  vertebra.  The  situa- 
tion and  condition  of  distortion  are  greatly  varied  in  different  cases ;  thus 
there  may  be .  one  long  curve  extending  through  several  vertebrsej  with 
another  short  curve ;  or  there  may  be  two  curves  of  equal  length,  and  so  on ; 
but  in  whatever  part  of  the  spine  the  curvature  may  be  located,  the  structural 
changes  at  the  seat  of  curvature  will  invariably  present  the  same  character- 
istics, and  will  differ  only  in  degree.  The  changes  in  thfe  condition  of  the 
spine  which  constitute  the  deformity  are  well  marked  ;  it<will  be  convenient 
to  inquire  first  what  are  these  changes,  and  to  examine  the  morbid  anatomy 
of  lateral  curvature,  before  considering  the  symptoms  and  appearances  pre- 
sented during  life ;  for  much  confusion  has  arisen  from  a  want  of  discrimina- 
tion between  other  affections  in  which  lateral  deflection  of  the  spine  exists, 
but  which  differ  most  materially  in  their  nature  from  true  lateral  curvature. 

Pathological  Anatomy  of  Lateral  Curvature. — The  condition  of  the 
spine  when  curvature  has  been  formed,  is  somewhat  remarkable ;  if  the  ante- 
rior surface  of  the  column  be  examined,  it  will  be  found  that  the  vertebrae  are 
displaced  from  the  median  line,  the  extreme  point  of  deflection  being  usually 
at  the  middle  of  the  curve.  The  natural  relations  of  the  bodies  of  the  vertebrae, 
throughout  the  curve,  are  so  altered  that  their  surfaces  on  the  side  of  con- 
cavity are  brought  abnormally  close  together,  whilst  on  the  convex  side  they 
are  unduly  separated — a  condition  which  is  the  natural  consequence  of  the 
bending  of  the  column.  In  addition  to  this,  the  vertebrae  are  changed  in 
position  in  such  a  manner  that  their  anterior  surfaces  are  directed  laterally, 
and  face  towards  the  convexity  of  the  curve  instead  of  directly  forwards. 
On  examining  the  posterior  surface  of  the  spine,  the  curve  will  be  found  to 
be  much  less  marked  than  on  the  anterior  surface,  and  the  lateral  displace- 
ment of  the  spinous  processes  M'ill  not  be  proportionate  to  that  of  the  bodies 
of  the  vertebrae.  This  excess  of  displacement  of  the  anterior  portion  of  the 
column  is  commonly  described  as  "  horizontal  rotation  of  the  vertebrae,"  from 
the  fact  that  the  segments  of  the  spine  present  the  appearance  of  being  turned 
acDund  on  their  axes.'  From  the  occurrence  of  this  peculiar  condition  of  dis- 
tortion, the  spine  looks  as  though  it  had  been  twisted,  wherefore  the  use  of 
the  term  lateral  curvature  has  been  objected  to,  and  others,  such  as  serpentine 

'  The  term  "rotation  of  the  vertebrae"  is  open  to  objection,  but  it  has  become  established  by- 
use,  and  will  be  employed  in  this  article  to  express  the  condition  to  which  it  has  been  ordinarily 
applied.  The  reasons  for  objecting  to  the  term  are  referred  to  under  the  subject  of  etiology  of 
lateral  curvature. 
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curvature,  rotary  curvature,  and  rotato-lateral  curvature,  have  been  suggested ; 
it  is  hardly  worth  while,  however,  to  give  up  a  term  which  has  become  estab- 
lished by  use,  merely  to  adopt  a  phrase  which  more  fully  conveys  by  its 
meaning  the  precise  nature  of  the  deformity ;  and  indeed  the  term  lateral 
curvature  is  not  incorrect,  for  the  twisted  appearance  of  the  colunm  is  simply 
due  to  the  anterior  portion,  of  the  spine  being  displaced  to  a  greater  degree 
than  the  posterior. 

The  disturbance  of  the  relative  positions  of  the  vertebrae  at  the  seat  of 
curvature,  of  necessity  affects  the  direction  of  the  transverse  processes :  these 
become  on  the  convex  side  of  the  curve  directed  backwards  and  separated 
from  one  another ;  on  the  opposite  side  they  are  thrown  forwards  and  brought 
into  closer  apposition.  The  articulating  processes  are  also  influenced  by  the 
change  in  position  of  the  several  bones,  for  the  weight  of  the  body  is  no 
longer  carried  directly  through  the  bodies  of  the  vertebrae,  but  is  directed 
laterally,  and  an  undue  amount  of  force  is  brought  to  bear  upon  the  articular 
processes  on  the  outer  side  of  the  curve  ;  it  will  readily  be  understood  that 
under  this  extra  pressure  these  processes  give  way  and  become  absorbed, 
since  at  the  period  of  life  at  which  curvature  is  formed  they  are  not  fully 
developed,  and  have  but  little  power  of  resisting  the  strain  to  which  they 
are  subjected. 

Changes  in  Intervertebral  Disks. — The  changes  which  are  found  in  the  soft 
parts  of  the  column  can  be  described  in  a  few  words,  but  although  thus  capa- 
ble of  being  briefly  noticed,  they  are,  as  respects  the  condition  of  the  inter- 
vertebral disks,  well  worthy  of  consideration.  These  bodies  being  firmly 
united  to  the  surfaces  of  the  vertebrae  between  which  they  are  interposed, 
are  rotated  in  a  similar  manner  with  the  vertebrae  at  the  curved  portion  of 
the  column ;  they  also  become  compressed  on  the  concave  side  of  the  curve 
and  stretched  on  the  opposite  side,  so  that  they  are  wedge-shaped  from  side 
to  side,  the  base  of  the  wedge  being  on  the  side  of  convexity.  Together 
with  this  change  in  shape,  it  is  highly  probable  that  their  physiological 
function  is  interfered  with,  and  that  they  do  not  possess  that  elasticity  which, 
pertains  to  them  when  in  the  normal  state.  Of  the  other  ligaments  of  the 
spine,  those  connecting  the  transverse  pi'ocesses — the  intei'-tr an s verse — are  the 
strongest  of  the  lateral  ligaments  of  the  column  ;  they  are  shortened  on  the 
concavity  and  lengthened  on  the  convexity  of  the  curve ;  and  the  same  condi- 
tion exists  in  the  fibrous  bands  which  connect  the  bodies  of  the  vertebrae  and 
form  the  lateral  ligaments  of  the  spine. 

Classification  op  Cases. — These  then  are  the  chief  points  to  be  noticed  in 
the  anatomy  of  lateral  curvature ;  the  external  characters  of  the  deformity  in 
the  living  subject,  and  the  effects  produced  upon  the  body  by  these  changes 
in  the  structure  of  the  spine,  have  next  to  be  considered.  In  describing  the 
external  characters  of  lateral  curvature,  it  is  customary  to  classify  the  cases 
according  to  the  nature  of  the  displacement.  The  method  usually  adopted 
of  grouping  cases  under  the  nomenclature  of  single  curvature,  double  curva- 
ture, triple  curvature,  etc.,  according  to  the  number  of  curves  formed  in  the 
column,  is  decidedly  open  to  objection;  in  no  two  instances  will  the  condition 
of  curvature  present  precisely  similar  features,  so  that  if  several  cases  of  so- 
called  double  curvature  are  compared,  they  will  be  found  to  diflfer  greatly  in 
character.  Some  arrangement  is,  however,  necessary  for  the  convenience  of 
description,  and  perhaps  the  most  practical  way  of  treating  the  subject  will  be 
to  make  a  regional  classification,  and  to  consider  first  the  condition  presented 
by  the  formation  of  curvature  in  the  lower  two-thirds  of  the  spine,  which,  as 
before  stated,  is  the  most  frequent  seat  of  deformity,  noticing  afterwards  the 
more  uncommon  forms  of  the  aflfection. 
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Fig.  1502. 


Lateral  curvature  below  the  fourth  dorsal  vertebra  consists  generally  in 
the  formation  of  two  curves,  an  upper  or  dorsal  curve,  and  a  lower  or  lum- 
bar curve ;  but  although  it  is  convenient  to  thus  distinguish  the  two  curves 
by  the  terms  dorsal  and  lumbar,  these  descriptive  titles  are  not  always 
accurate,  for  the  upper  curve  may  extend  below  the  dorsal  region  and 
include  one  or  more  of  the  lumbar  vertebrae,  or  again  the  lumbar  curve  may 
include  some  of  the  lower  dorsal  vertebrae.  It  is  this  variation  in  the  length 
of  the  curves  which  gives  rise  to  such  a  marked  difference  in  the  external 
characters  of  cases  of  lateral  curvature  ;  to  describe  all  the  varieties  which 
the  deformity  may  assume  would  be  impossible,  but  an  examination  of  the 
condition  presented  in  three  types  of  the  affection  will  give  a  fairly  repre- 
sentative analysis  of  the  changes  which  result  from  curvature  of  the  spine 
below  the  fourth  dorsal  vertebra. 

The  three  conditions  of  deformity  most  frequently  met  with,  differ  as  to  the 
length  of  the  curves  in  that,  in  the  first,  the  upper  curve  is  longer  than  the 
lower;  in  the  second,  the  proportions  are  reversed,  the  lower  curve  being  longer 
than  the  upper;  and  in  the  third,  the  curves  are  about  equal  in  length.  These 
three  classes  of  cases  show  certain  differences  in  their  external  characters :  in 
each  the  curvature  of  the  spine  alters  considerably  the  shape  of  the  trunk, 
for  the  vertebra]  column,  like  the  keel  of  a  ship,  is  the  foundation  of  the 
structure,  but  in  the  two  classes  which  present  an  unequal  length  of  the 
curves  the  changes  are  most  marked,  and  of  these  two  the  greater  deformity 
results  in  the  first  class,  in  which  the  upper  curve  is  larger  than  the  lower. 
1.  A  case  of  lateral  curvature  in  which  a  long  upper  curve  to  the  right  side 
and  a  short  lower  curve  to  the  left  have  been  formed, 
is  represented  in  Fig.  1502;  the  most  obvious 
change,  and  the  one  that  first  attracts  notice,  is 
the  want  of  symmetry  presented  by  the  contour  of  the 
body,  so  that  the  outlines  of  the  two  sides  are 
markedly  different,  and  on  neither  is  the  natural 
shape  of  the  body  preserved.  On  the  right  side 
the  wall  of  the  thorax  is  unnaturally  bowed  out, 
whilst  the  hollow  of  the  flank  is  abnormally 
deepened ;  on  the  left  the  whole  side  is  flattened, 
and  the  outline  exhibits  a  shallow  curve  from  the 
arm  to  the  hip ;  the  right  shoulder  is  also  higher 
than  the  left,  and  the  right  hip  more  prominent. 
This  disturbance  of  the  due  proportions  of  the 
trunk  is  caused  chiefly  by  displacement  of  the  ribs, 
and  a  consequent  alteration  in  the  shape  of  the 
thorax  ;  in  reviewing  the  pathological  anatomy  of 
lateral  curvature  it  was  noticed  that  the  transverse 
processes  of  the  "  rotated"  vertebrae  were  on  the 
convex_  side  directed  backwards,  and  on  the  con- 
cave side  thrown  forwards ;  in  the  dorsal  region 
the  altered  direction  of  the  transverse  processes 
throws  back  the  ribs  on  the  convex  side  of  the 
curve,  causing  their  angles  to  bulge  out  posteriorly, 
whilst  their  shafts  and  sternal  extremities  are 
drawn  backwards,  giving  rise  to  a  depression  of  the 
walls  of  the  thorax  in  front.  On  the  concave  side 
of  the  curve  the  reverse  conditions  exist,  the  angles  of  the  ribs  are  carried 
forwards  so  that  the  posterior  wall  of  the  chest  is  flattened,  the  shafts  of  the 
ribs  are  pushed  forwards,  the  costal  cartilages  become  bent,  and  an  undue 
proyninence  of  the  thorax  is  the  result.     The  condition  of  displacement  here 


Lateral  cnrrature  of  spine : 
upper  curve. 


long 


LATERAL   CURVATUEB   OE   THE   SPINE.  1063 

described  will  he  more  readily  understood  Kg-  1503. 

by  referring  to  the  accompanying  diagram 
(Fig.  1503),  in  which  the  dark  line  repre- 
sents the  normal  outline  of  the  thorax  on 
transverse  section,  and  the  lighter  line  the 
change  produced  by  the  altered  position 
of  the  vertebrae  in  lateral  curvature.  A 
further  change  in  the  position  of  the  ribs 
is  also  produced,  which  affects  the  shape  of 
the  thorax :  on  the  concave  side  of  the  curve 
their  oblique  direction  is  exaggerated,  and 
they  become  crowded  together  and  pushed 
downwards  so  that  the  last  rib  is  brought 
abnormally  near  to  the  crest  of  the  iliuna ;  jy^^^,^^  „,  thorax  in  lateral  curvature. 
on  the  convex  side  the  oblique  direction  is  (After  shaw.) 

lost  and  the  ribs  are  directed  horizontally, 

the  intercostal  spaces  being  widened  and  the  capacity  of  the  chest  apparently 
increased. 

The  deepening  of  the  flank  on  the  right  side  and  the  flattening  on  the 
opposite  side,  are  dependent  upon  the  displacement  of  the  lumbar  vertebrae, 
the  bodies  of  which  are  turned  towards  the  left  side,  whereby  the  abdominal 
walls  fall  in  on  the  right  side  and  give  an  appearaiioe  of  undue  prominence  of 
the  crest  of  the  ilium.  The  apparent  protrusion  of  the  right  ilium  is  com- 
monly spoken  of  as  "  growing  out  of  the  hip ;"  it  often  first  attracts  the 
attention  of  the  patient,  and  is  the  cause  for  which  relief  is  sought  from  the 
surgeon ;  the  latter  should  not  of  course  be  deceived  by  this  condition,  but 
mistakes  are  occasionally  made,  such  as  treating  the  case  as  one  of  hip-joint 
disease,  or  ordering  a  high  boot  to  be  worn  under  the  supposition  that  the 
leg  is  shortened. 

Besides  these  changes  in  the  outline  of  the  trunk,  there  are  important 
features  to  be  noticed  with  reference  to  the  surfaces  of  the  body :  on  the 
posterior  surface,  to  the  right  of  the  lumbar  spine,  a  groove  is  formed  from 
the  altered  direction  of  the  transverse  processes ;  this  depression  results  from 
the  muscles  sinking  in  with  the  rotated  transverse  processes,  and  not,  as  some- 
times supposed,  from  wasting  of  these  muscles ;  on  the  left  side,  in  the  corres- 
ponding region,  there  is  found  a  prominence  caused  by  the  muscles  being 
thrown  into  strong  relief  and  pushed  backwards  by  the  projecting  processes 
on  this  side.  In  the  dorsal  region,  the  most  striking  abnormality  is  the 
position  assumed  by  the  scapulce :  the  right  scapula  is  unusually  prominent, 
and  is  directed  outwards,  its  lower  angle  being  especially  noticeable — a  con- 
dition which  is  due  to  the  altered  shape  of  the  thorax,  and  to  the  bone 
slipping  above  the  upper  borders  of  the  latissimus  dorsi  muscle;  on  the 
left  side  the  scapula  is  less  prominent  than  natural,  owing  to  the  flattening  of 
the  thorax ;  its  inferior  angle  is  depressed,  and  is  on  a  lower  level  than  the 
bone  of  the  opposite  side.  On  the  anterior  surface  of  the  body  the  changes 
are  not  as  well  marked  as  on  the  posterior  surface ;  the  breasts  will,  how- 
ever, be  often  found  to  be  placed  unsymmetrically,  the  left  being  more 
prominent  and  raised  higher  than  the  right ;  a  peculiar  twisted  appearance 
of  the  abdomen  is  also  met  with,  the  umbilicus  being  displaced  from  the 
median  line,  and  there  being  a  greater  fulness  on  the  right  than  on  the  left 
side.  The  chief  variations  from  the  normal  condition  on  the  surfaces  of  the 
body  will  thus  be  seen  to  be,  an  undue  prominence  of  certain  parts  on  one 
side  and  a  depression  of  the  same  organs  on  the  opposite  side  ;  of  these  con- 
ditions, the  first,  it  will  be  noticed,  arises  on  the  convex  side  of  the  curve  of 
the  spine  on  the  posterior  surface,  and- on  the  concave  side  of  the  curve  on  the 
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anterior  surface,  whilst  the  depression  occurs  on  the  side  corresponding  to  the 
concavity  of  the  curve  on  the  posterior  surface,  and  on  the  convex  side  on 
the  anterior  surface. 

2.  The  external  appearance  presented  by  a  case  of  lateral  curvature  in 
which  the  lower  curve  is  longer  than  the  upper,  is  illustrated  in  Fig.  1504 ;  the 
upper  curve  is  to  the  right  side  and  extends  from  the  fourth  to  the  ninth 
dorsal  vertebra,  where  the  left  curve  begins  and  involves  the  rest  of  the  column 
below.  The  contour  of  the  body  exhibited  in  this  case,  compared  with  the 
condition  present  in  Fig.  1502,  shows  that  increase  in  the  length  of  the 
lower  curve  produces  greater  distortion  of  the  lower  part  of  the  body,  and 
that  the  shorter  curve  above  gives  rise  to  less  deformity  of  the  chest  and 
shoulders.  The  flank  on  the  right  side  is  deepened  to  a  very  marked  extent ; 
on  the  left  side  the  normal  curve  is  almost  entirely  lost ;  in  the  upper  part 
of  the  body  the  right  shoulder  is  only  slightly  raised,  and  the  right  side  of 
the  chest  is  much  less  prominent.  A  like  variation  in  the  efiects  produced 
by  the  curvature  will  be  found  on  the  posterior  and  anterior  surfaces :  the 
ridge  on  the  left  side  of  the  lumbar  spine  is  larger  and  more  marked, 
whilst  the  depression  on  the  right  is  to  the  same  degree  increased  ;  the  posi- 
tions of  the  right  scapula  and  of  the  left  breast  are  scarcely  altered. 


Fig.  1504. 


Fig.  1505. 


Lateral  cnrratTire  of  spine ;  long  lower  curve. 


Lateral  curvature  of  spine  ;  equal  curves 


3.  The  conditions  existing  in  the  above  cases  show  that  deformity  of  the 
body  is  proportionate  to  the  length  of  the  curve  in  the  spine ;  the  longer 
the  curve  the  greater  is  the  distortion,  and  vice  versa  ;  in  the  third  state  of 
curvature,  where  the  two  curves  are  nearly  equal  in  length,  there  is  therefore 
less  distortion  of  the  trunk,  because  neither  of  the  curves  involves  many 
vertebrae  in  its  extent.  In  the  case  illustrated  in  Fig.  1505,  two  curves  of 
about  the  same  length  have  been  formed,  the  upper  to  the  right  and  the 
lower  to  the  left  side ;  the  right  shoulder  is  but  slightly  elevated  and  the 
flanks  are  not  seriously  aflfected  ;  in  fact,  to  avoid  repetition,  it  may  be  stated 
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that  the  same  general  condition  of  deformity  will  be  found  as  exists  in  the 
dorsal  region  in  Fig.  1502  and  in  the  lumbar  region  in  Fig.  1504,  only  to  a 
much  less  degree. 

The  three  cases  which  have  been  selected  as  types  of  the  three  conditions 
of  deformity,  below  the  fourth  dorsal  vertebra,  all  present  an  upper  curve  to 
the  right  and  a  lower  curve  to  the  left  side,  and,  as  has  already  been  stated,  this  is 
the  usual  direction  of  the  respective  curves  ;  such  is  not  however  a  constant 
feature  of  lateral  curvature  of  the  spine,  for  the  opposite  state  may  occur  of 
a  dorsal  curve  to  the  left  and  a  lumbar  curve  to  the  right  side.  When  this 
latter  condition  of  curvature  is  present,  the  distortion  of  the  body  will  be 
correspondingly  reversed,  and  those  changes  in  the  thoracic  and  abdominal 
regions  which  have  been  noted  in  the  cases  illustrated,  will  be  found  on  the 
opposite  sides  of  the  body. 

In  the  greater  number  of  cases  of  lateral  curvature,  the  deformity  is  con- 
fined to  the  lower  two-thirds  of  the  spine,  but  in  some  few  instances 
the  Ufper  third  of  the  column  is  also  distorted.  Early  childhood  and  early 
adolescence  have  already  been  noticed  as  the  periods  of  life  at  which  curva- 
ture usually  commences ;  deformity  developed  at  the  later  period  very 
rarely  extends  to  the  upper  dorsal  and  cervical  vertebrae ;  it  is  in  cases  which 
commence  in  early  childhood  that  curvature  in  this  region  is  occasionally 
met  with.  The  structural  changes  in  the  upper  part  of  the  column,  when 
curvature  has  been  formed,  are  of  precisely  the  same  nature  as  those  already 
described  as  occurring  in  the  dorsal  and  lumbar  regions ;  there  is  the  same 
twisting  of  the  vertebrae,  with  greater  lateral  displacement  of  their  bodies 
than  of  the  spinous  processes,  and  the  same  altered  relationship  of  the 
surrounding  structures  as  a  result  of  this  displacement.  The  upper  cer- 
vical region  is  never  the  seat  of  curvature  except  as  a  complication  of  wry- 
neck, with  which  deformity  this  condition  will  have  to  be  considered. 
Idiopathic  curvature  may  extend  as  high  as  the  sixth  cervical  vertebra  ;  in 
such  a  case,  it  is  as  a  rule  the  beginning  of  a  long  upper  curve  extending  to  the 
lower  dorsal  vertebrae,  from  which  point  a  second  curve  to  the  opposite  side 
will  be  found  involving  the  vertebrae  below.  In  exceptional  cases  there  may 
be  a  short  curve  above,  then  a  second  curve  to  the  other  side,  and  a  third 
curve  below,  to  the  same  side  as  the  first;  these  three  curves  may  exhibit  all 
sorts  of  variations  in  their  respective  lengths.  Even  four  curves  may  be 
developed,  and  the  existence  of  such  conditions  as  these  has  led  to  the  group- 
ing of  cases  of  latei'al  curvature  of  the  spine  according  to  the  number  of 
curves  found  in  the  column ;  but  such  a  classification  only  tends  to  promote 
confusion,  and  to  withdraw  attention  from  the  fact  that  the  length  of  the 
curves — -the  number  of  vertebrae  consecutively  distorted — is  the  character  of 
deformity  of  chief  importance. 

The  description  that  has  been  given  of  the  various  forms  of  curvature, 
both  with  regard  to  the  structural  changes  in  the  column  and  the  external 
characters  presented,  has  reference  only  to  that  state  of  deformity  in  which 
the  curves  formed  have  been  well  marked  but  not  of  severe  grade  ;  it  still 
remains  to  examine  the  course  which  the  deformity  follows  from  its  first 
appearance  to  its  most  advanced  stage. 

Progress  of  Lateral  Curvature. — In  the  development  of  lateral  curvature 
the  anterior  portion  of  the  column  is  first  deflected  from  the  median  line  ;  the 
vertebrae  at  the  seats  of  curvature  commence  to  rotate,  so  that  their  bodies 
are  turned  to  one  side,  which  eventually  becomes  the  side  of  convexity  of 
the  curve,  whilst  the  spinous  processes  retain  their  normal  positions.  As  the 
distortion  increases,  the  bodies  of  the  vertebrae  become  further  displaced,  and 
it  is  not  until  the  curvature  is  well  advanced  that  lateral  deviation  of  the 
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spinous  processes  occurs ;  these  parts  of  the  vertebrae  may  remain  in  posi- 
tion when  even  an  extreme  degree  of  lateral  displacement  of  the  bodies 
exists.  This  resistance  to  th«  formation  of  curvature  displayed  by  the  pos- 
terior portion  of  the  spine,  is  especially  exhibited  in  the  lumbar  region, 
where  the  apices  of  the  spinous  processes  seldom  become  displaced,  and  are 
never  so  to  more  than  a  slight  degree.  The  evidence  of  existing  mischief  is 
thus  not  very  clear  in  the  first  stage  of  lateral  curvature :  the  most  super- 
ficial parts  of  the  column  are  not  affected,  and  the  slight  deflection  of  the 
bodies  of  the  vertebrse  has  not  yet  produced  any  marked  effect  upon  the 
surrounding  structures.  In  the  dorsal  region  the  curvature  is  usually  first 
detected  ;  the  increasing  rotation  of  the  vertebrae,  and  the  consequent  dis- 
placement backwards  of  the  transverse  processes  and  ribs  on  the  side  of 
convexity,  cause  the  scapula  on  that  side  to  become  unduly  prominent,  and, 
as  the  deformity  advances,  the  shoulder  to  be  raised  above  its  fellow  on  the 
opposite  side.  At  the  same  time  the  flank  becomes  slightly  deepened  on  the 
concave  side  of  the  lumbar  curve,  a  change  which  does  not  attract  the  atten- 
tion of  the  uninitiated  observer,  but  which  should  be  carefully  looked  for  in 
this  stage  of  deformity.  Seldom,  it  may  perhaps  be  said  never,  is  a  case  of 
lateral  curvature  presented  to  us  for  treatment  until  it  has  reached  the  con- 
dition just  indicated  ;  only  too  frequently  the  deformity  is  allowed  to 
advance  further,  because  the  slight  defects  noticed  are  considered  of  no 
importance.  From  the  state  now  reached,  the  progress  of  the  distortion,  if 
not  checked,  becomes  more  rapid ;  in  a  few  weeks,  one  or  other  of  the  con- 
ditions which  have  been  described  as  illustrating  the  three  types  of  lateral 
curvature  (Figs.  1502  1504,  and  1505),  is  developed.  Still  advancing,  a  grave 
deformity  is  established  which  has  the  effect  of  seriously  diminishing  the 
cavities  of  the  thorax  and  abdomen,  and  of  thus  mechanically  obstructing  the 
action  of  the  viscera. 

It  is  the  thorax,  the  walls  of  which  are  more  intimately  connected  with  the 
spine  than  are  those  of  the  abdomen,  that  chiefly  suffers  from  the  distortion 
of  the  column  in  lateral  curvature.  This  cavity  is  seriously  diminished  on  the 
convex  side  of  the  dorsal  curve,  first  by  the  encroachment  of  the  bodies  of 
the  vertebrae,  which  are  turned  towards  this  side,  and  secondly  by  the  change 
in  the  shape  of  the  ribs.  The  displacement  of  the  ribs  backwards,  gradually 
increases  as  the  rotation  of  the  vertebrae  advances ;  being  held  in  front  by 
the  sternum,  which  through  its  attachment  to  the  clavicles  prevents  much 
lateral  displacement  of  the  anterior  extremities  of  the  bones,  they  are  sub- 
jected to  a  constant  strain  Avhich  effects  a  marked  change  in  the  form  of  their 
shafts  ;  they  become  as  it  were  folded  up,  and  shaped  somewhat  like  the 
bend  of  a  fish-hook.  The  thoracic  cavity  is  thus  contracted  laterally,  and 
is  flattened  in  front,  on  the  convexity  of  the  curve ;  it  is  slightly  inci'eased 
posteriorly,  but  the  advantage  gained  here  is  considerably  diminished  by  the 
pressure  of  the  bodies  of  the  vertebrae.  On  the  concave  side  of  the  curve 
the  ribs  are  pushed  forwards,  the  chest  on  this  side  being  contracted  behind 
and  somewhat  enlarged  in  front ;  the  chief  mischief  on  this  side  is  found  in 
the  loss  of  space  in  the  vertical  direction,  as  the  ribs  are  crowded  together 
and  pressed  downwards,  whilst  their  oblique  direction  is  increased  to  such  a 
degree  that  the  last  rib  will  often  touch  the  crest  of  the  ilium.  This  dis- 
tortion of  the  walls  of  the  thorax  is  in  itself  sufficient  to  account  for  the 
presence  of  impeded  respiration  and  defective  action  of  the  heart,  in  cases  of 
severe  lateral  curvature,  but  other  causes  of  these  conditions  also  exist :  the 
mechanism  of  the  costo-vertebral  articulations  is  thrown  out  of  gear,  and 
the  rising  and  falling  action  of  the  ribs  is  much  diminished ;  moreover,  the 
abdominal  viscera  are  pressed  against  the  diaphragm,  so  that  in  every  direc- 
tion is  the  expansion  of  the  thoracic  cavity  interfered  with. 


LATERAL    CURVATDRB   OF   THE   SPINE.  1067 

The  abdominal  viscera,  when  the  curvature  is  severe  in  the  lovrer  dorsal 
and  lumbar  parts  of  the  spine,  are  much  affected  by  the  limited  space  in 
which  they  are  inclosed.  The  walls  of  the  abdomen,  being  flaccid,  can  to 
some  extent  accommodate  themselves  to  the  shortening  of  the  spinal  column 
in  this  region  ;  the  front  of  the  abdomen  becomes  protuberant,  but  the  sides 
are  compressed  by  the  descending  ribs,  especially  on  the  convex  side  of  the 
lower  curve.  The  chief  trouble  that  results  is  from  compression  of  the  liver 
and  stomach,  giving  rise  to  sickness,  constipation,  and  other  symptoms  of 
disordered  digestion.  This  mechanical  derangement  of  the  abdominal  and 
thoracic  cavities  renders  severe  lateral  curvature  a  most  formidable  complaint. 

The  amount  of  relative  distortion  of  the  chest  and  abdomen  will  depend 
upon  the  nature  of  the  curves ;  the  severest  condition  of  thoracic  contraction 
occurs  when  the  dorsal  curve  commences  high  up  in  the  column  and  extends 
through  the  whole  of  the  dorsal  region ;  the  abdomen  will  be  most  com- 
pressed when  the  lower  curve  commences  in  the  middle  of  the  dorsal  region 
and  extends  to  the  last  lumbar  vertebra.  The  former  condition,  of  severe 
deformity  of  the  thorax,  is  the  graver  complication  of  the  two :  exercise 
becomes  almost  impossible ;  shortness  of  breath,  palpitation  of  the  heart,  and 
giddiness,  all  arise  at  the  slightest  attempt  at  exertion,  and  often  the  patient 
is  unable  to  lie  in  the  recumbent  position  ;  heemoptysis  may  terminate  an  ex- 
istence wliich  is  scarcely  endurable. 

Diagnosis  oe  Lateral  Curvature. — ^The  diagnosis  of  lateral  curvature, 
owing  to  the  characteristic  nature  of  the  deformity,  would  appear  to  be  an 
easy  matter ;  such  certainly  is  the  case  if  the  surgeon  clearly  appreciates  the 
fact  that  lateral  curvature,  much  as  it  varies  with  respect  to  the  situation 
and  length  of  the  curves  formed,  is  always  to  be  distinguished  by  the  struc- 
tural changes  which  occur  at  the  seat  of  deformity.  Unfortunately  this  im- 
portant point  is  too  often  lost  sight  of,  and  other  conditions  of  the  spine,  in 
which  deviation  of  the  column  to  one  or  other  side  is  present,  are  confounded 
with  true  lateral  curvature.  To  avoid  this  error,  it  should  be  remembered 
that  the  constant  feature  of  true  lateral  distortion  is  greater  displacement  of 
the  anterior  portion  of  the  column  than  of  the  posterior — the  rotation  of  the 
vertebrae  which  has  been  so  frequently  alluded  to.  With  this  fact  before  us, 
an  error  of  diagnosis  is  scarcely  possible,  except  perhaps  in  the  early  stage  of 
the  affection ;  but  before  endeavoring  to  decide  in  what  manner  the  com- 
mencement of  curvature  is  to  be  detected,  the  spurious  conditions  of  lateral 
curvature  must  be  reviewed. 

A  state  of  lateral  deviation  of  the  spine  that  is  very  generally  mistaken 
for  lateral  curvature,  is  met  with  in  growing  girls  who  live  in  a  condition 
unfavorable  for  the  healthy  development  of  their  bodies ;  the  maid-of-all-work 
of  the  small  tradesman,  the  drudge  of  the  cheap  lodging-house,  school-girls 
economically  received  at  "  establishments" — all  such  as  are  overworked  and 
miserably  fed — are  very  commonly  found  to  present  lateral  deviation  of  the 
spine  when  examined  in  the  upright  position,  ^ov  is  this  condition  peculiar 
to  the  class  above  quoted  ;  the  weakening  effect  of  acute  illness,  disordered 
digestion  with  imperfect  assimilation  of  food,  and  all  those  states  of  defective 
health  which  are  so  conveniently  described  as  "  general  debility,"  may  give 
rise  to  a  weakened  condition  of  the  spine  in  young  girls  of  any  class  of  life, 
and  produce  the  same  result.  This  condition  is  at  once  distinguishable  from 
true  lateral  curvature,  for  no  structural  change  of  the  spine  is  developed ;  if 
the  subject,  when  under  examination  in  the  erect  position,  is  directed  to 
stoop  forwards  without  bending  the  knees,  the  spine  will  at  once  lose  its 
lateral  deflection,  and  the  same  occurs  when  the  horizontal  position  is  assumed. 
There  is  then,  in  such  cases,  merely  lateral  deviation  of  the  spine  from  want 
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Fig.  1506. 


of  power  to  keep  the  column  erect ;  not  that  such  power  is  entirely  lost,  for  by 
a  slight  effort  the  muscles  may  be  made  to  bring  the  column  straight,  although 

relapse  immediately  occurs  as  soon  as  the  extra 
muscular  exertion  is  withdrawn.  In  true  lateral 
curvature,  in  whatever  position  the  subject  is 
placed,  the  distortion  of  the  spine  remains,  and 
no  amount  of  muscular  exertion  will  do  away 
with  the  deformity.  For  want  of  a  better  de- 
scriptive term,  this  spurious  state  of  lateral  curva- 
ture may  be  alluded  to  as  lateral  bending  of  the 
spine,  reserving  the  term  curvature  for  deform- 
ity accompanied  by  structural  changes  in  the 
column. 

The  external  appearances  of  lateral  bending  of 
the  spine  are  illustrated  in  Fig.  1506.  which  shows 
an  extreme  degree  of  distortion  of  the  body  in  a 
girl  aged  18  ;  in  this  case  the  spine  and  trunk 
became  perfectly  straight  when  the  horizontal  po- 

tll  r^^^'^-^k—'.'.  I'  f       sition  was  assumed,  and  the  girl  could  straighten 
I  /   — /  j       her  spine,  when  in  the  erect  position,  by  placing 

"^'^  her  hands  on  her  hips  and  forcing  up  her  shoul- 

ders. If  this  case  is  compared  with  that  illus- 
trating lateral  curvature  with  a  long  upper  curve 
(Fig.  1502),  a  difference  in  the  contour  of  the 
body,  which  at  once  distinguishes  between  the 
state  of  lateral  bending  and  that  of  lateral  curva- 
ture, will  be  observed.  In  the  case  of  curvature, 
the  raised  shoulder  and  the  deepened  flank  are  on 
the  same  side  of  the  body ;  here  the  right  shoul- 
der is  raised  and  the  left  flank  is  depressed — the 
spine  has  as  it  were  toppled  over  to  the  left. 
Lateral  bending  of  the  spine  seldom  reaches  such  a  severe  degree  of  defor- 
mity as  was  present  in  this  patient ;  usually  there  is  merely  a  slight  bending 
of  the  spine  to  one  side,  which  is  readily  relieved  by  attention  to  the  general 
health ;  if,  however,  the  true  nature  of  the  affection  be  not  recognized,  and  if 
local  treatment  alone  be  adopted,  as  in  the  case  of  this  girl,  the  deformity  will 
continue  to  increase. 

That  a  case  of  Fott's  disease  of  the  spine  should  be  mistaken  for  one  of 
lateral  curvature,  would  appear  hardly  possible,  yet  such  an  error  has  come 
under  my  notice  on  more  than  one  occasion.  When  caries  chiefly  affects'  one 
side  of  the  bodies  of  the  vertebrae,  the  column  gives  way  towards  the  side  of 
greatest  destruction,  and  a  decided  condition  of  lateral  deflection  becomes 
established.  There  is  in  these  cases  a  feature  which  should  prevent  any  error 
in  diagnosis ;  the  spinous  processes  are  always  unduly  prominent,  and  the 
condition  of  angular  deformity  coexisting  with  the  lateral  displacement  marks 
clearly  the  real  nature  of  the  case.  Lateral  deflection  of  the  spine  may,  how- 
ever, be  the  first  symptom  of  commencing  mischief  in  the  early  stage  of 
Pott's  disease,  before  destruction  of  bone  has  occurred ;  in  such  a  case  the  affec- 
tion may  very  excusably  be  supposed  to  be  merely  lateral  bending  of  the 
spine.  Fig.  1507  illustrates  an  example  of  this  condition.  The  subject  was 
a  girl  aged  19,  who  was  in  a  weak  state  of  health  and  had  been  working  as 
a  general  servant;  the  external  appearances  of  the  trunk  presented  a  very 
similar  state  of  deformity  to  that  exhibited  in  the  case  of  lateral  bending 
ehown  in  Fig.  1506.  The  deformity  entirely  disappeared  when  she  was 
placed  in  the  recumbent  position,  and  also  when  stooping,  and  a  careful 
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Fig.  1507. 


examination  could  detect  no  abnormality  of  the  spinal  column,  either  with 

respect  to  its  mobility  or  to  the  position  of  the  vertebra.     The  case  was 

accepted  as  one  of  weak  spine  with  lateral 

bending,    and    was    treated     accordingly. 

Having  been  a  few  weeks  under  treatment, 

she  complained  of  pain  at  the  seat  of  the 

second  lumbar  vertebra,  and  there  was  then 

found  to  be  some  rigidity  of  the  spine  at 

this  spot ;  recumbency  was  ordered,  and  all 

other  form   of  treatment  withdrawn ;   at 

this  time  the  photograph  from  which  the 

accompanying   illustration    is   copied  was 

taken  ;  in  the  wood-cut,  the  letter  A  marks 

the   situation   of  decreased   mobility  and 

pain.     In    three   weeks'   time   there  was 

slight  prominence  of  the  spinous  processes 

of  the  second  and  third  lumbar  vertebrae, 

and  the  case  was  clearly  demonstrated  to 

be  one  of  Pott's  disease  of  the  spine.     The 

chief  interest  attached  to  this  case  belongs 

rather  to  the  diagnosis  of  the  early  stage 

of  caries  of  the  vertebrae,  than  to  that  of 

lateral  curvature ;  but  it  is  nevertheless  in- 
structive as  showing  the  difficulty  which 
occasionally  attends  recognition  of  the  true 
nature  of  an  affisction  of  the  spine  accom- 
panied by  lateral  deviation  of  the  column. 
It  has  already  been  remarked  that,  in  the 
diagnosis  of  lateral  curvature,  some  diffi- 
culty may  be  experienced  in  detecting  the 
early  stage  of  the  deformity ;  as  it  is  of  course 
of  the  highest  importance  that  the  com- 
mencement of  curvature  should  be  recognized,  it  is  necessary  to  be  acquainted 
with  the  possible  sources  of  error  that  exist.    It  is  by  no  means  uncommon  for 
lateral  bending  of  the  spine,  occurring  to  a  slight  degree,  to  be  mistaken  for 
lateral  curvature,  and  also  for  the  latter  to  be  regarded  as  mere  lateral  deviation 
of  the  column  from  weakness ;  such  want  of  discrimination  has  been  frequently 
brought  under  my  observation, either  in  hospital  practice  or  in  the  examination 
of  patients  applying  for  surgical  appliances  to  one  of  the  London  charities. 
In  the  early  stage  of  both  affections,  there  is  no  deviation  of  the  spinous 
processes  when  the  patient  is  lying  down  or  bending  forwards,  and  it  may  be 
here  remarked  that  no  just  conclusion  can  be  arrived  at  if  the  subject  is  only 
examined  when  erect.     The  history  of  the  case  is  to  some  extent  a  guide  to 
the  surgeon ;  in  lateral  bending  of  the  spine,  there  is  always  to  be  traced 
some  cause  of  bodily  weakness  such  as  was  described  when  considering  the 
nature  of  that  affection,  but  lateral  curvature  may  be  and  indeed  generally  is 
preceded  by  no  conditions  that  have  produced  debility.     Again,  the  attitude 
of  the>  patient   when  standing   is   worthy  of  notice;  in  the  atonic  lateral 
deviation  of  the  column,  the  subject  stands  in  a  weary,  drooping  manner,  the 
head  is  bent  forwards,  and  the  arms  hang  listlessly  by  the  sides  ;  in  lateral 
curvature,  on  the  contrary,  the  arms  are  usually  kept  erect,  and  tend  rather 
to  brace  up  the  muscles  of  the  back  and  give  rigidity  to  the  trunk.     In  both 
conditions  of  the  spine  there  may  be  present  some  slight  difference  with 
regard  to  the  scapulae,  the  bone  on  one  side  being  a  little  more  prominent 
and  rather  higher  than  its' fellow;   the  shoulders,  too,  may  be  somewhat 
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uneven,  the  one  being  raised  rather  above  the  level  of  the  other.  In  the  case 
of  lateral  curvature,  these  differences,  when  existing,  will  be  persistent  in  spite 
of  the  efforts  of  the  surgeon  to  correct  them :  if  the  depressed  shoulder  be 
pushed  up,  it  will  directly  resume  its  former  position  on  being  released,  and ' 
the  prominence  of  the  scapula  will  not  be  corrected  except  by  altering  the 
position  of  the  arm  ;  in  lateral  deflection,  however,  these  malpositions  can  be 
corrected  by  the  efforts  of  the  patient  herself,  and  by  muscular  action. 

Having  observed  the  conditions  presented  when  the  subject  ia  in  the 
erect  position — standing,  that  is,  with  the  feet  together,  the  legs  straight,  and 
the  arms  by  the  sides — the  spine  must  next  be  examined  when  bent  forwards. 
The  patient  should  be  directed  to  stoop,  bringing  the  shoulders  about  on  a 
level  with  the  pelvis,  without  bending  her  knees ;  the  surgeon  then,  with  the 
fore-finger  of  each  hand,  carefully  feels  along  each  side  of  the  spinous  processes 
from  the  first  dorsal  to  the  last  lumbar  vertebra,  in  order,  to  ascertain  if  in 
any  part  of  the  column  there  is  a  greater  fulness  on  one  side  than  on  the 
other.  The  slightest  deflection  of  the  bodies  of  the  vertebrae  to  one  side 
will  be  at  once  detected  by  this  examination :  on  the  side  towards  which 
rotation  has  commenced,  the  transverse  processes  will  be  turned  a  little  back- 
wards ;  on  the  opposite  side  they  will  be  directed  forwards ;  digital  pressure 
will  reveal  a  slight  fulness  in  the  former  and  a  corresponding  depression  in 
the  latter  situation,  at  the  seat  of  commencing  curvature ;  but  when  no  rotation 
is  present,  the  furrows  on  each  side  of  the  spinous  process  will  be  exactly 
similar,  and  that  the  case  is  merely  one  of  lateral  bending  of  the  spine  may 
be  confidently  declared. 

The  differences  between  lateral  curvature  and  lateral  bending  of  the  spine 
are  clearly  such  as  should  prevent  any  difiieulty  in  recognizing  the  respective 

conditions  of  deformity,  but  it  occasionally  hap- 
pens that  the  two  are  found  combined  in  the  same 
person,  when  it  becomes  necessary  to  distinguish 
to  what  degree  the  distortion  depends  upon 
structural  change,  and  what  share  in  the  case  is 
to  be  ascribed  to  spinal  weakness.  Such  a  case 
is  illustrated  in  Fig.  1508,  taken  from  a  young 
girl  aged  seventeen,  who,  for  about  two  year& 
before  the  condition  here  represented  had  been 
reached,  had  suffered  from  deformity  of  the  spine. 
The  external  appearances  exhibited  here,  show 
much  the  same  nature  of  deformity  as  do  the 
case  of  commencing  Pott's  disease  (Fig.  1507) 
and  that  of  lateral  bending  (Fig,  1506) ;  if  the 
three  cases  are  compared,  they  might  very  natur- 
ally be  supposed  to  represent  three  stages  of  the 
same  condition  of  distortion,  yet  each  is  an  exam- 
ple of  a  different  state  of  lateral  deviation  of  the 
spinal  column.  The  patient  here  referred  to  had 
been  treated  for  some  length  of  time  for  lateral 
curvature,  but  the  method  employed  was  unsuit- 
able for  her  condition,  and  lateral  bending  of  the 
spine  was  developed  in  addition  to  the  curvature; 
the  reasons  for  this  unfortunate  result  will  have 
to  be  referred  to  when  the  question  of  treatment 
IS  under  consideration ;  for  the  present,  we  are 
concerned  only  with  the  existing  complication 

Combined   lateral  enrvature  aad  ^f  twO    COIldltlOUS    Of  distortion.       This    tWO-foM 

bending.  displacement  of  the  column  is  also  met  with  iu 
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subjects  who  are  afflicted  with  lateral  curvature,  the  development  of  which 
is  accompanied  by  debility,  or  who,  being  already  afflicted  with  curvature, 
are  exposed  to  causes  which  induce  a  weak  state  of  health,  and  give  rise  to 
lateral  bending  of  the  spine  in  addition  to  the  previously  existing  structural 
deformity.  The  analysis  of  such  cases  is  quite  simple:  we  have  only  to  note 
the  condition  of  the  spine  and  trunk  when  the  patient  is  standing  up,  and 
then  to  observe  the  eifect  produced  by  causing  her  to  stoop  forwards ;  the 
differences  of  deformity  existing  in  these  two  attitudes  will  be  thfe  amount 
depending  upon  lateral  bending,  the  permanent  state  of  distortion  when  the 
spine  is  bent  being  alone  due  to  lateral  curvature.  In  the  case  shown  in  Fig. 
0044,  there  was  marked  rotation  of  the  vertebrae  to  the  right  side  from  the 
third  to  the  eleventh  dorsal,  and  the  same  condition  towards  the  left  side 
from  the  twelfth  dorsal  to  the  last  lumbar. 

Etiology  op  Lateral  Curvature  of  the  Spine. — The  great  diversity  of 
opinion  that  exists  upon  the  subject  of  the  causation  of  lateral  curvature,  has 
already  been  alluded  to,  and  it  has  been  noted  that  this  want  of  concord  has 
been  ascribed  to  the  fact  that  in  the  investigation  of  this  question  the  surgeon, 
being  unable  to  obtain  for  necroscopic  examination  a  spine  in  the  early  stage 
of  deformity,  is  compelled  to  a  great  extent  to  base  his  theories  upon  specu- 
lation. It  is,  however,  probable  that  were  this  difficulty  removed,  post-mor- 
tem examination  might  lead  to  no  satisfactory  results,  for  the  changes  which 
pccur  in  the  spine  and  surrounding  structures  are  essentially  such  as  belong 
to  vital  action,  and  even  the  microscope  might  fail  to  detect  changes  which 
nevertheless,  during  life,  seriously  influenced  the  functional  properties  of  the 
affected  tissues.  It  is  scarcely  necessary  to  point  out  that,  in  spite  of  all  the 
appliances  for  skilled  investigation  with  which  science  can  supply  us,  changes 
do  occur  in  living  tissues  which,  although  sufficient  to  destroy  vitality,  are 
yet  undemonstrable  after  death.  Of  the  many  theories  that  have  been 
advanced  as  to  the  etiology  of  lateral  curvature,  it  is  difficult  to  select  one 
that  satisfactorily  accounts  for  the  development  of  the  deformity  ;  most 
careful  investigation  is  still  required  of  this  subject,  and  our  efforts  must  be 
directed  to  determine  whether  the  distortion  is  consequent  upon  changes  in 
the  column  itself,  which  render  it  unfit  to  fulfil  its  physiological  functions  as 
a  supporting  column,  or  whether  the  curvature  results  from  external  influ- 
ences which  act  upon  the  spine  and  disturb  its  adjustment,  or,  again,  whether 
it  is  a  combination  of  these  processes  which  gives  rise  to  the  deformity. 

The  development  of  lateral  curvature  is  by  recent  authors  usually  ascribed 
to  the  action  of  causes  which  are  not  of  innate,  but  of  external,  origin  ;  by 
earlier  writers  the  curvature  was  considered  to  be  dependent  upon  changes 
in  the  bones,  variously  described  as  of  an  inflammatory,  rachitic,  or  scrofulous 
nature ;  a  better  knowledge  of  the  morbid  anatomy  of  this  deformity, 
together  with  the  production  of  evidence  of  the  fact  that  curvature  often  ex- 
ists in  a  spine  the  bones  of  which  are  in  no  way  affected  beyond  being 
displaced  from  their  normal  positions,  disproves  the  truth  of  these  early 
theories.  When  referring  to  the  history  of  orthopaedic  surgery,  it  was 
remarked  that  the  scientific  treatment  of  deformities  had  been  developed  from 
the  introduction  of  subcutaneous  tenotomy,  which  had  been  first  successfully 
employed  in  the  treatment  of  club-foot.  The  fact  that  the  latter  distortion 
was  directly  dependent  upon  muscular  contraction,  led  investigators  to  con- 
clude that  other  deformities  of  the  body  probably  arose  from  the  same  cause ; 
this  no  doubt  influenced  their  judgment,  and  suggested  the  theory  that 
lateral  curvature,  not  being  due  to  disease  of  the  bones  of  the  spine,  was 
necessarily  of  external  origin,  and  that  of  all  forces  acting  upon  the  spine, 
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none  was  so  likely  to  produce  displacement  of  the  column  as  that  of  abnor- 
mal muscular  contraction. 

Various  theories  have  been  advanced  in  regard  to  the  method  by  which  the 
symmetry  of  the  spine  is  destroyed  by  the  action  of  the  muscles  of  the 
trunk.  Spasmodic  muscular  contraction  must  be  noticed  as  one  of  the 
ascribed  causes  of  lateral  curvature,  but  upon  this  theory  it  is  not  necessary 
to  dwell  at  any  length  ;  spasmodic  contraction  of  the  muscles  of  the  trunk 
is  very  seldom  met  with,  and  when  such  does  occur,  the  muscles  are  gener- 
ally affected  alike  on  both  sides,  so  that  the  body  is  drawn  directly  backwards 
and  not  laterally.  Further,  it  may  be  remarked  that  nerve-irritation  and 
muscular  spasm  are  essentially  affections  of  early  childhood,  whilst  lateral 
curvature  is  in  the  large  majority  of  cases  developed  at  a  later  period  of  life. 
The  influence  of  muscular  action  in  the  causation  of  lateral  curvature,  has 
been  more  generally  regarded,  not  as  the  first,  but  as  the  exciting  cause  of 
deformity  ;  as  predisposing  causes  are  given,  debility — ^the  result  of  exhaust- 
ing disease  such  as  scarlet  fever — weakness  from  rapid  growth,  over-exertion 
of  the  bodily  strength,  irregularity  of  the  menstrual  function,  the  non-ob- 
servance of  proper  hygienic  rules,  and  other  like  conditions  which  induce  a 
feeble  state  of  health.  Such  depression  of  the  bodily  powers  may  or  may 
not  precede  the  formation  of  lateral  curvature,  but  if  pre-existing,  how  the 
muscles  thereupon  become  the  instruments  which  promote  distortion  of  the 
spine,  is  not  very  clear  ;  this  is  shown  by  the  want  of  agreement  amongst 
authorities  who  are  of  one  opinion  in  ascribing  the  formation  of  curvature 
to  muscular  action,  but  who  differ  very  much  as  to  the  precise  manner  in 
which  that  influence  acts  upon  the  spine. 

The  theory  of  excited  muscular  action  which  obtains  the  most  support,  is 
explained  by  pointing  to  the  practice  which  is  common  amongst  young  girls, 
especially  those  who  are  not  very  robust,  of  adopting  bad  habits  of  position, 
such  as  standing  on  one  leg  and  sitting  awry,  whereby  the  pelvis  is  tilted  and 
the  spine  kept  in  a  condition  of  curvature.  By  thus  habitually  bending  the 
spine  in  one  direction,  it  is  assumed  that,  on  the  side  towards  which  the  col- 
umn is  inclined,  the  muscles  become  shortened,  and  that  contraction  of  their 
fibres  results,  establishing  a  confirmed  condition  of  deformity.  It  is  well- 
known  that,  in  the  treatment  of  a  fractured  limb,  if  a  joint  be  fixed  in  the 
flexed  position  for  a  lengthened  period,  it  will  become  contracted  from  shorten- 
ing of  the  flexor  muscles ;  but  we  know  also  that  if  the  joint  be  moved  even  once 
a  day  to  the  full  amount  of  its  proper  extension,  such  contraction  will  be  pre- 
vented. In  the  case  of  the  spine,  even  if  there  be  this  habit  of  constantly  tilting 
the  pelvis,  it  must  be  allowed  that  frequent  changes  in  the  position  of  the  body 
are  assumed,  and  that  the  muscles  are  sufl&ciently  often  relaxed  to  prevent  them 
from  becoming  permanently  shortened ;  moreover,  during  sleep  the  muscles 
are  rested,  for  although  it  was  formerly  argued  that  by  lying  on  a  feather 
bed  the  pelvis  was  kept  uneven  at  night,  in  these  days  feather  beds  are 
seldom  used,  and  the  firmer  couch  now  universally  adopted  keeps  the  spine 
in  good  position.  There  is  a  class  of  subjects,  in  whom,  when  standing,  the 
pelvis  is  always  tilted — those  who  from  some  cause  suffer  from  shortening  of 
one  lower  extremity  ;  such  subjects  are  declared  by  many  authors  to  be 
especially  liable  to  acquire  lateral  curvature.  My  own  experience  is  quite 
opposed  to  such  a  statement ;  among  the  many  applicants  to  the  Surgical 
Aid  Society  of  London,  investigation  has  failed  to  discover  the  complication 
of  lateral  curvature  in  those  who  apply  for  instruments  to  remedy  the 
shortening  of  a  limb  ;  this  is  the  more  noteworthy  because  the  greater  num- 
ber of  these  cases  are  of  the  very  poorest  class,  suffering  from  lameness  due  to 
disease  of  the  hip-joint,  to  excision  of  the  knee,  to  paralysis  of  one  limb,  and 
to  various  causes  which  clearly  indicate  a  defective  condition  of  health.     If 
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further  consideration  is  necessary  before  dismissing  the  theory  of  acquired 
muscular  contraction,  I  would  refer  again  to  the  case  illustrated  in  Fig.  1506, 
described  under  the  subject  of  lateral  bending  of  the  spine;  surely  if  muscular 
contraction  consequent  upon  assuming  a  bad  position  were  the  cause  of  lateral 
curvature,  such  a  case  as  this  ought  to  have  developed  the  deformity  ;  yet  the 
spine  remained  unaffected  by  structural  change,  although  the  distortion  had 
existed  for  two  years. 

The  formation  of  curvature  by  muscular  action  has  also  been  ascribed  to  the 
existence  of  greater  power  of  the  muscles  on  one  side  of  the  body ;  thus,  in  the 
dorsal  region  of  the  spine,  it  has  been  reasoned  that  the  right  lung  is  more  capa- 
cious than  the  left,  that  the  right  arm  exceeds  the  left  in  weight,  and  that  there- 
fore the  muscles  passing  between  the  spine  and  the  chest  and  arm,  are  stronger 
on  the  right  than  on  the  left  side,  and  that  by  their  action  the  spine  is  dragged 
into  a  condition  of  curvature.  The  serratus  niagnus  muscle  is  regarded  as 
the  principal  agent  in  producing  the  deformity  ;  by  its  action  upon  the  ribs 
it  converts  these  bones  into  levers,  and  twists  around  the  neighboring  vertebrae. 
The  objection  to  this  theory  is  that  lateral  curvature  of  the  spine  should,  accord- 
ing to  this  reasoning,  be  a  frequent  complication  of  chronic  affections  of  the 
lungs,  when  one  lung  is  more  affected  than  the  other ;  but  this  is  not  the  case, 
for  the  victims  of  phthisis  are  very  rarely  the  subjects  of  lateral  curvature ; 
moreover,  it  is  difficult  to  understand  how  the  serratus  magnus  muscle  could 
act  in  the  manner  described,  since  it  is,  through  the  scapula,  directly  depend- 
ent upon  the  spine  itself  for  its  fixed  point  for  action.  One  more  argument 
in  favor  of  the  muscular  origin  of  curvature  may  be  noticed  before  leaving 
the  subject ;  the  probability  of  the  muscles  of  the  trunk  being  chiefly  instru- 
mental in  developing  abnormal  curvatures  of  the  spine,  has  been  supported  by 
ascribing  to  the  same  influence  the  formation  of  the  normal  antero-posterior 
curves.  The  spine  of  the  infant,  we  are  told,  is  shaped  after  this  manner : 
the  psoas  muscles  draw  forwards  the  lower  vertebrae,  the  erectores  spinse  pull 
back  the  column  above  this  point,  still  higher  the  vertebrae  are  again  brought 
forwards  by  the  abdominal  muscles,  and  the  normal  shape  of  the  spine  is 
completed  by  those  muscles  which  are  attached  to  the  occiput  producing  by 
their  contraction  another  curve.  Supposing  that  we  accept  this  hypothetical 
explanation  of  the  formation  of  the  three  normal  antero-posterior  curves  of  the 
column,  to  what  guiding  influence  are  we  to  attribute  this  exact  modelling 
by  contraction  of  the  various  muscles  ?  and  having  solved  this  problem,  how 
are  we  to  apjnly  our  knowledge  so  as  to  arrive  at  the  influence  which  gives 
origin  to  abnormal  curvatures?  It  can  scarcely  be  doubted  that,  had  the  mus- 
cular-causation theory  of  the  development  of  lateral  curvature  never  been 
advanced,  the  formation  of  the  normal  curves  of  the  spine  by  muscular  action 
would  not  have  been  suggested. 

The  theory  of  causation  which  we  have  next  to  consider,  differs  in  a  most 
important  respect  from  those  already  passed  in  review,  for  the  formation  of 
curvature  is  ascribed  to  changes  arising  within  the  column  itself,  these 
changes  being  due  to  certain  predisposing  conditions.  The  first  predis- 
posing cause  is  the  existence  of  considerable  flexibility  of  the  spine  at  the 
age  at  which  curvature  is  developed ;  this  normal  flexibility  is  unduly  in- 
creased in  young  girls  by  deterioration  of  the  muscular  tissue  which  results 
from  their  pursuing  a  sedentary  mode  of  life,  precluding  the  healthy  devel- 
opment of  the  muscles  of  the  back ;  as  a  sequence  of  this  muscular  weakness, 
sympathetic  degeneration  of  the  ligamentous  tissue  ensues.  Deprived  thus 
in  a  great  measure  of  the  support  which  it  receives  from  the  muscles  and 
ligaments,  the  spine  is  chiefly  dependent  upon  the  articular  processes  for 
power  to  resist  pressure  applied  in  a  lateral  direction.  If  then  the  subject, 
with  a  ppine  thus  weakened,  frequently  throws  the  column  into  a  condition 
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of  curvature,  by  standing  or  sitting  in  attitudes  which  tilt  the  pelvis,  struc- 
tural changes  in  the  spine  will  occur  from  absorption  of  the  articular  pro- 
cesses, these  bony  projections  being  imperfectly  formed  in  youth,  and  quite 
unable  to  resist  lateral  pressure  constantly  directed  against  them.  Following 
this  line  of  argument  still  further,  the  conclusion  which  must  be  reached  is 
that  the  amount  of  structural  change  within  the  column  will  be  greatest 
where  the  articular  processes,  from  their  shape  and  direction,  offer  the  least 
resistance  to  the  exciting  cause  of  deformity,  because  in  that  region  of  the 
spine  the  obstacles  to  rotation  of  the  vertebrae  will  be  the  more  easily 
overcome ;  again,  in  that  part  of  the  column  where  the  articular  processes 
are  best  designed  to  give  lateral  support,  there  rotation  will  be  the  least  de- 
veloped, in  consequence  of  the  better  defence  opposed  to  the  destructive  pres- 
sure. In  truth,  we  find  the  very  reverse  of  these  conditions  in  practice:  in 
the  lumbar  region  of  the  spine,  the  vertebrae  are  especially  protected  by  the 
shape  of  their  articular  processes  against  lateral  pressure,  yet  in  this  situation 
are  to  be  found  the  most  extreme  examples  of  structural  change  within  the 
spine  without  lateral  deviation  of  the  whole  column  ;  in  the  dorsal  region, 
the  deflection  of  the  bodies  of  the  vertebrae  seldom  proceeds  far  before  the 
displacement  of  the  spinous  processes  takes  place,  although  the  resistance 
offered  by  the  articulating  processes  to  lateral  pressure  in  this  region  is  much 
less  than  that  presented  by  the  corresponding  structures  of  the  lumbarvertebrse. 

The  various  theories  most  deserving  of  notice,  as  being  those  upheld  by 
authorities  of  the  present  day,  upon  the  causation  of  lateral  curvature  of  the 
spine,  have  now  been  discussed,  but  the  subject  has  by  no  means  been  thor- 
oughly exhausted  ;  the  space  at  my  command  will  not  admit  of  a  full  analy- 
sis of  the  many  speculations  that  have  been  put  forward,  each  as  the  true 
explanation  of  the  development  of  this  deformity — speculations  varying  from 
the  simple  suggestion  that  the  habit  of  wearing  stays  is  the  origin  of  the 
affection,  to  the  more  complex  theories  supported  by  diagrammatic  illustra- 
tions and  mathematical  formulae.  To  follow  the  course  of  the  development 
of  lateral  curvature  from  the  first  departure  from  the  normal  condition  to  an 
advanced  state  of  deformity,  is  a  method  of  investigation  which  is  denied 
to  us ;  such  a  progressive  examination  of  the  morbid  changes  in  the  spine 
through  the  various  stages  of  this  affection,  could  by  no  possibility  be  the 
work  of  one  inquirer,  unless  supported  by  means  of  research  which  no  indi- 
vidual is  likely  to  be  able  to  command.  In  attempting  to  solve  the  problem 
as  to  the  causes  on  which  the  formation  of  lateral  curvature  depends,  we  can 
only  rely  on  our  knowledge  of  the  physiological  properties  of  the  healthy 
spine,  the  nature  of  the  anatomical  changes  which  occur  in  the  deformed 
column,  and  the  clinical  facts  which  accompany  the  development  of  these 
changes. 

'With  regard  to  the  physiological  properties  of  the  spine,  we  are  con- 
cerned chiefly  with  the  functions  which  it  fulfils  as  a  supporting  column  and 
as  the  foundation  of  the  skeleton ;  with  its  property  as  a  protecting  canal 
which  contains  the  spinal  cord,  we  are  not  interested.  The  bodies  of  the 
vertebrae  and  the  intervertebral  disks  form  the  supporting  section  of  the 
spinal  column,  and,  as  we  have  seen,  these  are  the  parts  of  the  spine  which 
are  chiefly  displaced  in  lateral  curvature.  The  structure  of  the  anterior 
portion  of  the  spine  is  so  designed  as  to  enable  the  column  to  bear  a  con- 
siderable weight,  and  at  the  same  time  to  permit  of  the  necessary  movements 
of  the  trunk;  composed  of  alternate  layers  of  light  cancellous  bone  and  elastic 
fibrous  tissue,  united  together  by  various  ligaments,  it  presents  a  column  con- 
sisting of  a  series  of  curves  and  pyramids,  and  possessing  the  three  attributes 
of  strength,  flexibility,  and  elasticity.  The  quality  of  flexibility  is  not 
equally  distributed  throughout  the  spine :  the  cervij>al  region  possesses  the 
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freest  powers  of  movement  both  in  the  antero-posterior  and  lateral  directions ; 
in  the  dorsal  and  lumbar  regions,  the  range  of  motion  from  before  backwards 
is  about  equal;  but  in  the  latter  region  lateral  movement  is  more  limited 
than  in  the  former.  The  variation  in  the  amount  of  movement  of  which  the 
separate  regions  of  the  spine  are  capable,  depends  upon  differences  in  the  shape 
and  direction  of  the  articular  processes,  and  upon  the  thickness  of  the  inter- 
vertebral disks.  The  free  movements  of  the  cervical  vertebras  are  gained  by 
the  articular  processes  being  so  shaped  as  to  permit  of  a  good  deal  of  n}otion 
between  the  bones,  apart  from  that  given  by  the  soft  intervertebral  disks ; 
in  the  dorsal  region,  the  movement  is  derived  about  equally  from  the  inter- 
vertebral disks  and  from  the  play  between  the  surfaces  of  the  joints  on  the 
articular  processes ;  in  the  lumbar  region,  the  intervertebral  disks  afford  the 
greatest  freedom  of  movement,  the  lateral  motion  being  entirely'  gained  from 
these  structures.  The  property  of  elasticity  possessed  by  the  spine  lies 
wholly  within  the  intervertebral  bodies  ;  the  structures,  on  being  comjDressed, 
have  the  power  of  self-expansion,  a  power  that  the  tissue  of  which  they  are 
composed  is  not  capable  of  exercising  immediately,  but  which  it  requires 
some  little  time  to  exert,  so  as  to  restore  the  disks  to  their  full  size ;  the 
longer  the  compressing  force  is  applied  to  these  bodies,  the  slower  will  be 
their  return  to  their  proper  thickness.  The  loss  of  length  which  occurs  in 
the  spine  of  an  adult  who  has  been  for  some  hours  in  the  erect  position,  is 
due  to  compression  of  the  intervertebral  bodies,  the  loss  amounting  to  aboi;t 
one  inch ;  after  some  few  hours  in  the  recumbent  position^  this  loss  is 
regained  by  the  gradual  expansion  of  the  fibrous  tissue,  so  that  as  the  total 
thickness  of  all  the  intervertebral  bodies  is  rather  less  than  four  inches,  the 
elasticity  of  these  structures  is  able  to  overcome  the  effect  of  a  pressure 
which  reduces  them  more  than  one-fourth  of  their  proper  size. 

The  nature  of  the  anatomical  changes  which  occur  in  lateral  curvature  of 
the  spine  has  already  been  fully  described,  but  attention  may  again  be  called 
to  the  fact  that  in  the  early  stages  of  the  deformity  the  structural  defects  in 
the  column  are  limited  to  the  intervertebral  disks  and  ligaments,  and  that 
the  bones  are  not  altered  in  shape  until  the  curvature  is  in  an  advanced  con- 
dition. 

The  clinical  characteristics  of  lateral  curvature  may  be  summarized  as 
follows : — 

(1)  It  commences  at  one  of  two  periods  of  life,  early  childhood  or  early  adolescence. 

(2)  It  affects  girls  mucli  more  frequently  than  boys. 

(3)  It  is  not  of  traumatic  origin,  nor  is  its  onset  accompanied  by  any  local  symptoms 

which  indicate  the  presence  of  active  morbid  changes  in  the  structures  of  the 
vertebral  column. 

(4)  It  may  be  associated  with  debility  and  with  muscular  weakness,  but  it  not  unfre- 

quently  occurs  in  subjects  who  are  robust  and  strong. 

(5)  It  is  often  combined  with  defective  menstruation  when  commencing  at  the  age  of 

puberty. 

(6)  It  prevails  in  certain  families,  and  is  often  hereditary. 

In  reviewing  the  various  theories  which  ascribe  the  development  of  lateral 
curvature  to  the  influence  of  external  agents,  such  as  muscular  action,  an 
attempt  has  been  made  to  point  out  in  what  respects  these  theories  fail  to 
satisfactorily  account  for  the  origin  of  the  deformity  ;  so  also  objection  has 
been  made  to  the  explanation  which  refers  to  absorption  of  the  articular  pro- 
cesses the  formation  of  confirmed  curvature.  In  attempting  to  solve  the 
important  problem  of  the  etiology  of  lateral  curvature,  attention  must  be 
especially  directed  to  the  fact  that  mere  constant  bending  of  the  spine  to  one 
side  will  not  induce  a  condition  of  structural  change ;  so  that  there  must  exist, 
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also,  within  the  column  itself,  some  contributory  defect  without  which 
lateral  curvature  will  not  become  developed.  As  to  the  particular  nature  of 
the  defective  condition  of  the  column  which  conduces  to  the  development  of 
lateral  curvature,  it  is  impossible  to  give  a  decided  opinion,  but  in  all 
probability  the  ligaments  and  intervertebral  disks  are  the  seats  of  mischief. 

For  the  sake  of  definition,  let  it  be  taken  for  granted  that  these  struc- 
tures are  wanting  in  their  normal  qualities ;  the  spine  would  then  be 
affected  in  two  of  its  principal  properties,  viz.,  flexibility  and  elasticity. 
The  flexibility  of  the  spine  is  chiefly  restricted  by  the  ligaments  which  con- 
nect together  the  several  vertebrte  ;  if  these  ligaments  have  lost  their  normal 
tenacity,  the  flexibility  of  the  spine  must  be  increased;  again,  the  column 
derives  its  elasticity  from  the  intervertebral  disks,  and  if  the  tissue  of  these 
structures  is  degenerated  the  power  of  elasticity  will  be  lessened.  A  spine 
thus  unduly  flexible  and  deficiently  elastic,  will  be  in  just  the  condition  to 
develop  lateral  curvature,  if  the  subject  is  in  the  habit  of  standing  and  sit- 
ting in  such  positions  as  tilt  the  pelvis  and  throw  the  column  into  a  state  of 
curvature;  because  the  weakness  of  the  ligaments  will  readily  permit  of 
the  bending  of  the  column,  while  the  intervertebral  cartilages,  from  their 
want  of  elasticity,  will  be  unable  to  recover  from  the.  unequal  compression 
to  which  they  are  subjected ;  thus  day  by  day  a  gradual  deflection  of  the 
column  will  take  place,  and  a  state  of  curvature  will  become  established. 

I  am  not  in  a  position  to  prove  absolutely  the  theory  above  offered,  that 
degeneration  of  the  flbrous  tissues  of  the  spinal  column  is  the  original  source 
from  which  lateral  curvature  is  developed  ;  the  only  evidence  which  could  de- 
finitively establish  this  proposition  as  a  pathological  fact,  would  be  the  demon- 
stration that  the  ligaments  and  intervertebral  disks  in  the  early  stages  of 
lateral  curvature,  differed  in  certain  structural  respects  from  the  same  tissues 
in  the  healthy  column.  But  the  difficulty  of  making  this  demonstration  is 
very  great ;  in  the  first  place,  it  is  seldom  that  an  observer  has  the  oppor- 
tunity of  making  a  post-mortem  examination  of  a  spine  in  the  early  stage  of 
the  deformity,  and  even  when  this  chance  is  presented,  it  is  with  dead  tissues 
only  that  he  can  experiment,  rendering  the  worth  of  the  experiments  of  very 
doubtful  value ;  it  must  be  taken  into  account,  too,  that  the  qualities  of  the 
tissues,  the  impairment  of  which  has  to  be  proved,  may  very  well  have 
degenerated  without  there  being  any  clear  indication  of  structural  changes. 
There  is,  however,  some  valuable  circumstantial  evidence  which  may  be 
advanced  in  favor  of  the  above  theory  ;  thus,  at  the  periods  of  life  at  which 
lateral  curvature  commences,  the  deformities  knock-knee  and  flat-foot  are  very 
commonly  developed,  and  indeed  these  two  distortions  and  lateral  curvature 
may  be  said  to  comprise  ninety-nine  out  of  every  hundred  cases  of  deformity 
commencing  between  the  ages  of  ten  and  twelve  years.  Now  knock-knee  and 
flat-foot,  in  the  great  majority  of  cases,  admittedly  result  from  ligamentous 
weakness,  arising  respectively  from  insufficient  resisting  power  of  the  internal 
lateral  ligament  of  the  knee-joint,  and  from  weakness  of  the  ligaments  of  the 
sole  of  the  foot ;  defect  of  the  fibrous  tissues  being  thus  the  producing  cause 
of  two  out  of  three  of  these  deformities,  we  may  justly  conclude  that  the  third 
is  likely  to  be  due  to  a  similar  defect,  it  further  being  considered  that  lateral 
curvature  and  flat-foot  are  frequently  found  to  exist  in  the  same  subject. 
Moreover,  that  loss  of  elasticity  and  increase  of  flexibility  in  the  spine  give 
rise  to  lateral  curvature,  would,  if  admitted,  account  for  the  somewhat  irregu- 
lar manner  in  which  this  deformity  selects  its  victims ;  it  has  been  shown 
that  subjects  who  would  seem  to  possess  all  the  qualifications  necessary  for 
the  development  of  lateral  curvature,  such,  for  instance,  as  the  patient  whose 
case  is  illustrated  in  Fig.  1506,  nevertheless  escape  the  distortion;  whilst 
strong,  healthy  girls,  with  good  muscular  organization,  and  apparently  well 
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able  to  resist  the  effects  of  any  amount  of  strain  that  may  be  put  upon  their 
spinal  columns,  yet  become  seriously  deformed.  In  the  first  case,  although 
the  colunm  is  constantly  kept  in  a  state  of  curvature  during  the  daytime,  the 
flexibility  and  elasticity  of  the  spine  are  such  that  it  recovers  during  rest,  and 
does  not  become  permanently  altered  iu  shape ;  in  the  second  case,  although 
only  subjected  to  the  normal  amount  of  bending,  it  is,  from  defective  condition 
of  its  most  important  qualities  as  a  weight-bearing  column,  unable  to  regain 
its  natural  shape,  and  thus  gradually  becomes  permanently  curved. 

The  cause  of  the  peculiar  method  of  displacement  which  characterizes 
lateral  curvature,  the  so-called  rotation  of  the  vertebrae,  is  probably  due  to 
the  anatomical  construction  of  the  spine.  The  anterior  portion  of  the  column 
— the  bodies  of  the  vertebrae — is  not  provided  with  much  lateral  support'; 
whilst  its  posterior  portion — the  arches  of  the  vertebrse— is  stayed  up  by 
numerous  muscles  and  bands  of  fascia.  The  anterior  portion,  being  that 
part  of  the  spine  which  fulfils  the  Autj  of  a  weight-bearing  column,  is  also 
especially  liable  to  be  affected  by  the  exciting  causes  of  lateral  curvature ;  it 
is  moreover  largely  constructed  of  fibrous  tissue,  and  it  is  not  therefore  surpris- 
ing that  it  should  first  be  deflected  from  the  median  line.  The  varying  ex- 
tent to  which  rotation  occurs  in  the  different  parts  of  the  column,  is  also  to 
be  explained  by  the  construction  of  the  intervertebral  bodies :  it  has  already 
been  noticed  that  excess  of  displacement  of  the  anterior  portion  of  the 
column  over  the  posterior,  is  much  more  marked  in  the  lumbar  region  than 
in  the  dorsal ;  in  the  former  situation,  the  relative  thickness  of  the  interver- 
tebral disks  is  much  greater,  whence  the  tendency  to  rotation ;  also  the  latei'al 
support  which  the  posterior  parts  of  the  lumbar  vertebrse  derive  from  the 
muscles  and  fasciae,  tends  to  contribute  to  their  stability.  The  term  rotation 
of  the  vertebrse  does  not  accurately  define  the  real  nature  of  the  distortion, 
which  consists  really  of  a  general  twisting  of  the  column  at  the  seat  of  cur- 
vature, and  not  of  rotation  of  the  individual  vertebrse  upon  their  axes. 

Treatment  of  Lateral  Curvature. — The  various  methods  which  have 
been  employed  to  restore  the  scoliosed  spine  to  its  normal  shape,  may  be 
classified  in  two  divisions — the  physiological  and  themechanical.  The  former 
of  these  consists  chiefly  in  the  use  of  different  exercises,  so  designed  as  to  bring 
into  action  the  muscles  of  the  trunk  on  the  concave  side  of  the  curve,  and 
thus  to  draw  the  spine  towards  the  mesial  line ;  a  mode  of  treatment  which 
is  adopted  by  those  who  consider  that  irregular  muscular  action  is  the  pro- 
ducing cause  of  the  deformity.  Mechanical  treatment  has  been  applied  in 
many  ways,  all  of  which  are  modifications  of  one  of  two  different  plans  for 
bringing  mechanical  force  to  act  upon  the  column  in  order  to  reduce  the 
deformity.  Of  these  two  mechanical  methods,  one  consists  in  the  application 
of  pressure  whilst  the  subject  is  in  the  horizontal  position,  a  couch  with 
adjustable  levers  and  movable  pads  being  the  instrument  usually  employed  ; 
the  other  method  requires  the  use  of  a-n  appliance  fixed  to  the  body,  and 
so  constructed  as  to  admit  of  pressure  being  brought  to  bear  upon  the 
spine  at  the  seats  of  curvature.  The  above  measures  of  treatment  have  each 
their  separate  advocates,  each  plan  has  received  enthusiastic  support  as  well 
as  severe  condemnation,  and  here  again  the  want  of  unanimiity  may  be 
ascribed  to  an  absence  of  agreement  amongst  authorities  upon  what  does  and 
what  does  not  constitute  lateral  curvature ;  thus,  it  is  not  uncommon  to  find 
a  case  of  lateral  bending  of  the  spine,  which  has  been  successfully  relieved 
by  a  certain  mode  of  treatment,  described  as  one  of  lateral  curvature — a  mis- 
take which  is  naturally  productive  of  confusion  in  any  discussion  which  may 
ensue  as  to  the  value  of  the  measures  of  treatment  employed.  In  endeavor- 
ing to  decide  upon  the  best  plan  to  adopt  for  the  reduction  of  lateral  devi- 
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ation  of  the  spinal  column,  it  is  of  the  first  importance  that  the  varying 
conditions  of  deflection  should  be  clearly  distinguished  one  from  another ; 
that  condition  which  has  been  described  in  this  article  as  lateral  curvature 
being  the  most  grave  condition  of  deformity,  its  treatment'  may  well  claim 
priority  of  consideration. 

The  opinion  is  very  generally  held  that  all  attempts  to  reduce  the  dis- 
tortion  in   a    scoliosed   spine  are  pretty  sure  to  be  attended   by  failure; 
undoubtedly,  when  the  distortion  has  existed  foi-  some  years  and  has  reached 
a  severe  grade  of  deformity,  the  restoration  of  the  spine  to  its  normal  condi- 
tion is  not  possible  by  any  methods  of  treatment  with  which  we  are  at 
present  acquainted  ;  it  is  also  true  that  this  advanced  stage  of  deformity  is 
very  commonly  met  with,  so  that  at  first  sight  it  might  appear  as  though 
the  relief  of  lateral  curvature  was  in  all  its  stages  not  attainable.     There  are 
many  causes,  however,  which  contribute  to  the  development  of  lateral  curva- 
ture, and  to  its  advance  to  an  incurable  stage — causes  which  are  beyond 
the  control  of  the  surgeon ;  the  chief  of  these  is  the  neglect  often  exhibited 
by  the  patient  or  her  parents,  to  seek  advice  whilst  the  deformity  is  yet  in 
its  early  stage.     Unattended  by  any  general  failing  of  the  health,  as  is  so 
frequently  the  case,  the  first  evidences  of  commencing  curvature  are  disre- 
garded ;  and  the  prominent  shoulder,  or  hollow  flank,  is  looked  upon  as 
merely  one  of  those  bodily  defects  which  will  disappear  with  advancing  age, 
and  that  mysterious  power  which  consists  in  "  growing  out"  of  the  defects, 
is  trusted  to  put  all  straight  with  time.     Even  if  the  above  mistake  is 
avoided,  and  advice  is  sought  for  at  the  right  time,  it  is  not  uncommon  to 
find  those  who  are  especially  interested  in  the  well-doing  of  the  patient,  quite 
incapable  of  appreciating  the  absolute  necessity  which  exists  for  carefully 
following  out  the  methods  of  treatment  which  are  ordered ;  they  fail  to 
understand  that  so  apparently  slight  a  condition  of  bodily  change  may  lead 
to  a  state  of  most  sad  deformity,  and  the  instructions  for  the  management  of 
the  case  are  so  simple  in  their  nature  that  they  lack  that  attribute  of  im- 
pressiveness  which  is  so  necessary  to  the  uneducated  mind.     In  the  treatment 
of  lateral  curvature,  the  means  selected  must  vary  according  to  the  nature 
and  condition  of  the  displacement ;  with  reference  to  this  point,  authorities 
usually  describe  the  deformity  as  passing  thi'ough  three  stages,  a  first  stage 
of  incipient  or  commencing  curvature,  a  second  stage  of  established  curva- 
ture, and  a  third  stage  of  confirmed  or  incurable  curvature.     The  distinction 
between  the  first  and  second  stages  is  often  made  by  defining  the  latter  as 
that  period  at  which  rotation  of  the  vertebrae  occurs ;  this  is  an  error  which 
has  arisen  from  an   inability  to  distinguish  between  the  different  forms  of 
lateral  deflection,  the  so-called  first  stage  of  lateral  curvature  being  in  fact 
merely  lateral  bending  of  the  spine,  for,  as  has  already  been  described  in  this 
article,  lateral  curvature  from  its  first  commencement  is  accompanied  by  rota- 
tion of  the  vertebrae,  the  displacement  of  the  bodies  of  the  vertebrae  always 
preceding  the  deviation  of  the  spinous  processes.     The  stage  of  curvature  is  by 
no  means  the  chief  point  which  is  to  be  considered ;  of  far  more  importance  are 
the  nature  and  position  of  the  curves  formed  in  the  spine,  with  reference  to 
which  the  nature  of  the  treatment  must  be  adapted  to  meet  the  peculiarities 
of  each  particular  case. 

With  regard  to  the  commencing  stage  of  lateral  curvature,  there  are  certain 
general  rules  which  are  applicable  to  all  cases.  The  departure  from  the  nor- 
mal condition  of  the  spine  which  has  to  be  dealt  with  at  this  period,  consists 
in  the  deviation  to  one  or  other  side  of  the  bodies  of  a  certain  number  of  the 
vertebrae:  if  the  dorsal  region  be  affected,  there  will  be  some  prominence  of  the 
scapula  on  the  side  to  which  the  bodies  are  turned,  with  perhaps  a  little 
elevation  of  the  shoulder ;  in  the  lumbar  region,  there  will  be  slight  fulness 
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of  the  muscleB  on  one  side  of  the  spine,  with  a  depression  at  the  corresponding 
spot  on  the  other  side ;  and  together  with  these  external  evidences  of  curvature, 
there  will  be  compression  of  the  intervertebral  disks  on  the  concave  sides  of  the 
curves.  There  may  be  present  with  the  local  defect  some  interference  with 
the  general  health,  the  most  frequent  fault  being  irregularity  of  the  menstrual 
function  ;  when  this  or  any  other  form  of  malady  exists,  it  must  of  course  re- 
ceive attention.  As  to  the  condition  of  the  spine,  the  chief  points  to  be  gained 
are  restoration  of  the  normal  state  of  the  intervertebral  disks  and  replacement 
to  the  straight  line  of  the  bodies  of  the  vertebrae ;  to  meet  these  indications,  the 
following  course  of  treatment  is  generally  applicable.  The  spine  should  be 
douched  daily  with  cold  water,  and  afterwards  be  well  rubbed  with  a  rough 
towel,  and  shampooed  for  about  ten  minutes  with  the  hand;  local  circulation 
is  thus  stimulated,  and  nutrition  is  promoted.  Standing  about,  or  sittiilg  on  a 
stool  or  chair  with  a  straight  back,  should  be  strictly  prohibited  (in  either  of 
these  positions,  leaning  to  one  side  or  the  other  is  certain  to  occur),  and  a  chair 
with  the  back  sloping  to  about  half  aright  angle  with  the  seat  should  always 
be  used.  All  employments  or  games  in  which  one  arm  is  used  more  than 
the  other  must  be  interdicted,  but  a  moderate  indulgence  in  such  pursuits  as 
equally  give  exercise  to  the  two  sides  of  the  body  is  to  be  recommended  ; 
rowing,  or  rather  sculling,  is  an  excellent  although  perhaps  somewhat  man- 
nish exercise,  and  swimming  also  is  beneficial.  Walking  is  the  most  desir- 
able of  all  exercises,  but  nothing  must  be  done  which  produces  fatigue,  and 
the  recumbent  position  should  always  be  assumed  for  about  an  hour  after 
exercise.  Such  accomplishments  as  piano-playing  need  not  be  altogether 
given  up,  but  these  practices  must  be  followed  early  in  the  morning  when  the 
spine  has  been  strengthened  by  the  night's  rest.  In  this  early  stage  of 
deformity,  it  is  generally  considered  that  mechanical  support  of  the  spine  is 
not  required,  but  as  to  this  point  no  universal  rule  should  be  followed :  when 
the  curves  present  are  not  of  any  great  length,  a  mechanical  appliance  is  not 
necessary,  but  when  several  consecutive  vertebrte  are  displaced,  it  is  advisable  to 
order  a  light  corset  stiffened  with  small  steel  bands,  which  gives  some  support 
to  the  spine  and  limits  lateral  movement  of  the  column.  The  general  directions 
given  thus  far  are  intended  to  fulfil  the  following  purposes :  to  permit  of 
sufficient  use  of  the  spine  to  keep  it  in  healthy  action;  to  check  unequal' com- 
pression of  the  intervertebral  bodies  ;  and  lastly  to  allow  those  bodies  which 
are  deficiently  elastic  the  opportunity  of  gradually  recovering  their  normal 
state  of  expansion.  The  commencing  stage  of  lateral  curvature  is  not 
unfrequently  treated  by  complete  recumbency  ;  no  doubt,  constant  lying  on 
the  back  relieves  the  intervertebral  disks  from  all  risk  of  compression,  but 
I  believe  that  a  limited  use  of  any  part,  which  is  not  afifected  with  in- 
flammatory action  but  merely  in  a.  condition  of  atonic  degeneration,  is  most 
beneficial  to  the  disordered  tissiies.  It  is  sufficiently  familiar  to  all  sur- 
geons that  disuse  is  aceompaoied  by  wasting ;  to  leave  the  intervertebral 
disks  in  a  state  of  sluggish  repose,  is  not  calculated  to  induce  the  restoration 
of  their  natural  elasticity.  A  contrary  method  of  treatment  is  the  employ- 
ment of  free  extension  of  the  spine,  either  by  causing  the  subject  to  swing  on 
a  trapeze,  or  by  some  other  method  of  suspension:  this  procedure  is  unadvis- 
able,  as  it  produces  too  great  stretching  of  the  fibrous  tissue ;  and  it  is  not 
better  contrived  to  restore  the  elasticity  of  the  intervertebral  bodies,  than 
would  be  constant  expansion  to  renew  that  of  a  weakened  spring. 

When  lateral  curvature  is  not  arrested  by  the  above  measures,  or  when  it 
is  presented  for  treatment  in  a  more  advanced  condition  than  that  just  con- 
sidered, it  is  necessary  to  employ  some  form  of  mechanical  treatment.  The 
most  convenient  method  of  using  instrumental  treatment  is  by  means  of  an 
appliance  fixed  to  the  body,  which  shall  exert  a  constant  pressure  upon  the 
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displaced  vertebrae,  and  prevent  them  from  becoming  more  removed  from  the 
mesial  line.  Very  many  different  kinds  of  spinal  support  have  been  invented 
for  this  purpose,  but  to  describe  these  would  occupy  too  much  space,  and 
I  shall  only  allude  to  those  which  practical  experience  has  shown  to  be  effi- 
cient in  obtaining  the  desired  result.  The  qualities  required  in  a  spinal  sup- 
port are  the  maximum  of  strength  with  the  minimum  of  weight ;  rigidity  is 
of  all  things  essential,  and  the  difficulty  is  to  obtain  this  without  making 
the  instrument  so  heavy  that  it  is  an  incumbrance  rather  than  a  support  to 
the  patient.  It  is  also  necessary  that  the  appliance  should  be  so  adjusted 
as  to  produce  pressure  at  the  seats  of  curvature,  and  be  capable  of  readjust- 
ment as  the  deformity  becomes  lessened.  A  spinal  instrument  which  shall 
fulfil  the  above  conditions  must  consist  of  two  portions — one  a  rigid  frame- 
work which  can  be  firmly  attached  to 
Fig.  1509.  -tjje   body,   and  the  other  of    movable 

parts  to  exert  pressure  upon  the  displaced 
vertebras.  The  instrument  illustrated  in 
Fig.  1509  is  commonly  called  the  lever 
support,  and  is  the  best  form  of  appliance 
to  use  when  the  surgeon  is  able  to  see 
the  patient  frequently.  The  framework 
of  this  support  consists  of  a  pelvic  band 
which  is  so  curved  that  it  fits  accurately 
to  the  pelvis  (a  point  which  is  of  great 
importance),  and  to  whii;h  are  attached  on 
each  side  lateral  supports  terminating  in 
crutches ;  steel  bands,  passing  over  the 
hips,  connect  the  belt  and  lateral  bars, 
which  they  hold  firmly  together,  thus 
giving  rigidity,  and  at  the  same  time 
permitting  very  light  steel  to  be  used 
in  their  manufacture.  A  light  thoracic 
and  abdominal  belt,  which  laces  down 
the  front,  completes  the  framework 
of  the  support.  The  acting  part  of  the 
instrument  consists  of  levers,  to  which  are  attached  plates  which  are  care- 
fully fitted  to  the  curved  portions  of  the  spine,  and  which  are  at  the  same 
time  made  sufficiently  large  to  give  lateral  support  to  the  Ibody.  In  the  con- 
dition of  curvature  usually  met  with,  that  of  a  dorsal  curve  to  the  right  side 
and  a  lumbar  curve  to  the  left,  the  upper  plate  is  attached  to  the  right  side 
and  made  long  enough  to  extend  over  the  whole  length  of  the  curve,  and 
broad  enough  to  cover  the  posterior  surfaces  of  the  corresponding  ribs ;  the 
lower  plate  is  fixed  to  the  left  lever,  and  is  so  fitted  as  to  press  upon  the 
dispkced  lumbar  vertebrae.  The  levers  to  which  the  plates  are  attached  are 
supplied  with  rack  and  pinion  movements,  by  which  the  plates  can  be  moved 
in  a  forw^ard  direction,  or  laterally,  as  may  be  required.  In  using  the  lever 
instrument,  care  must  be  taken  not  to  exert  too  much  force,  but  merely  to 
make  firm  pressure  with  the  plates  upon  the  displaced  vertebrae  ;  a  common 
error  in  fitting  this  appliance  consists  in  making  the  side  crutches  too  long, 
for  the  purpose  of  pushing  up  the  shoulders  and  thus  endeavoring  to  produce 
extension  of  the  spine.  Of  course,  no  amount  of  elevation  of  the  shoulders 
will  have  any  effect  upon  the  spinal  column,  and  the  only  use  of  the  crutches 
is  to  afford  lateral  support  to  the  instrument,  and  to  give  counter-resistance 
in  front  to  the  pressure  of  the  lever  plates. 

Spinal  couches,  which  have  been  already  referred  to  as  one  form  of  the 
mechanical  appliances  used  in  the  treatment  of  lateral  curvature   are  not 
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much  employed  in  the  present  day.  The  principle  upon  which  they  act  is 
by  no  means  a  bad  one,  and  in  a  few  cases  I  have  employed  a  method  of 
somewhat  the  same  nature,  and  with  some  measure  of  success.  The  patient 
lies  in  the  prone  position  upon  a  firm  mattress  ;  the  pelvis  is  fixed  by  a  belt 
which  is  itself  attached  by  means  of  cords  to  rings  fitted  to  the  floor,  or  to 
heavy  weights,  so  as  to  steady  the  body.  The  arms  are  fully  extended,  and 
a  rod  is  grasped  with  the  hands  in  such  a  manner  that  the  patient  can  exercise 
a  slight  amount  of  self-extension  of  the  spinal  column.  Upon  the  seats  of 
curvature,  bags  of  shot  are  laid  along  the  sides  of  convexity,  the  weight 
being  regulated  by  the  feelings  of  the  patient,  and  just  such  an  amount  of 
shot  being  used  as  can  be  borne  with  perfect  comfort.  By  this  method  the 
vertebrae  are  pressed  forward  into  position  whilst  the  spine  is  slightly 
extended,  and  thus  in  a  simple  manner  is  obtained  the  action  of  the  cum- 
brous spinal  couch  with  its  formidable-looking  levers  and  extension-racks. 

The  most  effectual  method  of  acting  upon  the  displaced  vertebrae  is  by 
manipulation ;  this  treatment,  employed  many  years  ago,  has  been  almost 
entirely  discontinued,  yet  to  its  use  we  are  indebted  for  the  first  discovery  of 
the  fact  that  lateral  curvature  of  the  spine  is  something  more  than  a  mere 
lateral  deflection  of  the  column,  for  Dr.  Dodds,  in  using  manipulation,  found 
that  the  vertebrae  were  twisted  as  well  as  displaced  to  one  side.  The  use  of 
manipulation,  and  the  advantage  thereby  gained  in  the  treatment  of  various 
other  conditions  of  distortion,  have  been  frequently  described  in  this  article ; 
and  the  same  agent,  in  my  opinion,  is  of  equal  value  in  the  treatment  of  lateral 
curvature,  for  no  mechanical  appliance  can  act  with  the  same  precision,  and 
give  such  well-directed  pressure,  as  the  hand.  The  patient  may  lie  in  the 
same  position  as  that  described  for  the  employment  of  weights  during  slight 
extension  ;  instead  of  acting  upon  the  displaced  vertebrae  with  bags  of  shot, 
an  attendant  steadily  presses  with  the  hand  upon  the  convex  side  of  the 
curve.  The  upper  and  the  lower  curves  are  worked  at  simultaneously,  a 
hand  being  placed  on  each,  commencing  at  the  lowest  vertebra  and  gradually 
going  upwards  through  the  curves,  and  continuing  the  exercise  for  about  half 
an  hour.  The  employment  of  manipulation,  with  the  application  of  the  lever 
spinal  support,  and  the  observance  of  the  general  rules  laid  down  for  the 
treatment  of  the  early  stage  of  curvature,  constitute  the  most  efiicient  plan 
to  adopt  for  the  relief  of  curvature  existing  in  the  conditions  illustrated  in 
Figs.  1502,  1504,  and  1505 ;  modifications  in  the  treatment  are  required 
according  to  the  seat  and  length  of  the  curves.  When  there  is  either  a  long 
upper  or  a  long  lower  curve,  the  precautions  as  to  rest,  etc.,  must  be  most 
strictly  adhered  to,  for  the  greater  the  number  of  vertebrae  consecutively 
involved  in  a  curve,  the  greater  is  the  risk  of  increase  of  the  deformity,  and 
the  more  necessity  there  is  for  relieving  the  spine  from  unequal  compression. 

In  the  more  advanced  conditions  of  lateral  curvature,  reduction  of  the 
deformity  can  never  be  completely  obtained,  but  usually  a  considerable 
amount  of  improvement  can  be  effected  by  the  use  of  mechanical  appliances. 
The  most  suitable  instrument  to  be  used  in  such  cases  is  that  illustrated  in 
Fig.  1510;  this  support  consists  of  a  framework  somewhat  similar  to  that 
of  the  lever  instrument  already  described,  the  pubic  belt  and  arm-crutches, 
with  the  hip-pieces,  being  the  same  in  each  appliance.  Instead  of  the 
movable  levers,  a  central  bar  of  steel  is  carried  up  the  back,  being  con- 
nected to  the  arm-crutches  by  two  bands  of  steel  passing  across  the  scapulae. 
The  acting  portion  of  the  appliance  is  found  in  two  shields  of  strong  jean, 
which  can  be  tightened  by  means  of  a  lace ;  these  shields  are  attached  to  the 
side  crutches  and  the  central  bar,  and  can  be  made  to  produce  any  degree  of 
pressure  upon  the  thorax  and  spine  by  lacing  them  up  to  the  required 
tightness.     From  the  strength  of  its  framework,  and  from  the  ease  with 
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which  it  is  adjusted  to  suit  the  requirements  of  the  case,  this  instrument 
is  a  most  suitable  one  to  employ  in  the  treatment  of  old  established  curva- 
ture, and  in  those  cases  in  which  the  patient  is  unable  to  attend  for  frequent 
adjustments  by  the  surgeon.  Another  instrument  which  is  to  a  considerable 
extent  self-adjustable,  is  that  introduced  by  Mr.  Wm.  Adards  (Fig.  1511). 


Pig.  1510. 


Fig.  1511. 


Spinal  support  witli  shields. 


Spinal  support  Tvith  spring-platea. 


It  consists  of  a  framework  similar  to  that  of  the  laeed-shield  support,  but 
the  shields  are  replaced  by  plates  which  are  fitted  in  accordance  with  the 
condition  of  curvature,  and  which  are  kept  in  a  state  of  constant  pressure  by 
means  of  springs  connecting  the  plates  with  the  central  bar.  This  support 
is  of  great  value  both  in  the  early  stage  of  deformity,  where  there  is  a  long 
curve,  and  also  in  long-standing  cases  in  which  the  curvature  is  not  very 
severe,  but  has  become  confirmed  from  the  lengthened  period  of  its  existence. 

The  mechanical  appliances  above  described  are  those  which  I  am  in  the 
habit  of  employing ;  many  other  forms  of  support  have  been  invented,  but 
not  having  had  any  practical  experience  of  their  action,  I  cannot  oft'er  any 
opinion  as  to  their  value.  The  surgeon,  in  selecting  an  instrument,  must  see 
that  it  consists  of  a  rigid  framework  with  adjustable  actions  to  give  pressure 
at  the  exact  spot  required. 

One  method  of  treating  lateral  curvature  that  has  been  employed  of  late 
years,  must  be  noticed  on  account  of  its  Very  general  adoption  by  those 
who  have  not  had  much  experience  in  the  treatment  of  this  deformity. 
This  method  is  that  introduced  by  Dr.  Sayre,  and  it  consists  in  the  appli- 
cation to  the  body  of  a  plaster-of-Paris  jacket,  and  in  the  daily  use  of 
self-suspension.  The  jacket  is  made  by  incasing  the  body  in  plaster-of-Paris 
bandages,  whilst  the  patient  is  suspended  by  the  head  and  arms.  Daily 
suspension  is  also  ordered  as  an  exercise  to  gradually  reduce  the  curves 
by  stretching.  Dr.  Sayre  argues  that,  by  applying  the  jacket  during  exten- 
sion, the  stretching  of  the  spine  then  obtained  is  permanently  maintained ; 
and  in  support  of  this  theory  he  quotes  cases  in  which  the  height  of  the 
patient  was  considerably  increased  after  the  application  of  the  jacket.  But 
it  is  evident  that  if  the  plaster-of-Paris  jacket  is  a  perfectly  retentive  splint, 
as  Dr.  Sayre  declares  it  to  be,  self-suspension  after  the  jacket  is  applied 
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can  produce  no  result,  since  the  spine  is  already  rendered  inextensible  by 
the  fixing  support ;  on  the  other  hand,  if  extension  of  the  column  can  be 
obtained,  then  the  jacket  is  an  insufiicient  support,  because  any  reduction 
of  the  curvature  which  results  from  the  daily  exei'cise  is  not  maintained,  for 
the  spine  must  sink  back  to  that  condition  in  which  it  was  when  the  jacket 
was  applied.  All  forms  of  jacket  which  incase  the  body  are  unsuitable 
appliances  to  use  in  the  treatment  of  lateral  curvature,  because  they  prevent 
the  employment  of  those  physiological  measures  which  have  already  been 
described ;  valuable  as  the  jackets  may  be  in  the  treatment  of  caries  of  the 
vertebrae,  when  the  one  object  of  treatment  is  to  fix  the  spine,  their  use  in 
the  reduction  of  lateral  curvature  is  distinctly  contra-indicated,  for  in  this 
affection  the  object  to  be  gained  is  not  fixation  of  the  column,  but  its  restora- 
tion to  the  normal  condition. 

The  treatment  of  lateral  deflection  of  the  spine  resulting  from  simple 
bending,  is  best  conducted  by  the  use  of  exercises  which  strengthen  the 
muscles  of  the  back,  and  by  attention  to  the  general  health.  Mechanical 
appliances  should  if  possible  be  avoided,  but  in  cases  such  as  that  illustrated 
in  Fig.  1506,  an  instrument  with  laced  shields  will  give  the  necessary  amount 
of  support.  Lateral  bending  combined  with  lateral  curvature,  as  in  the  case 
shown  in  Fig  1508,  should  always  be  treated  as  one  of  lateral  curvature  only, 
since  the  improvement  of  the  curvature  will  be  accompanied  by  increasing 
strength  of  the  muscles,  whilst  if  the  muscular  weakness  alone  receive  attention, 
the  displacement  of  the  vertel^rse,  the  most  serious  part  of  the  condition,  will 
be  liable  to  advance.  The  case  in  question  (Fig.  1508)  was  treated  on  this 
principle,  and  resulted  in  complete  recovery ;  the  patient,  when  first  affected 
with  lateral  curvature,  had  been  treated  with  the  plaster-of-Paris  jacket,  the 
retentive  qualities  of  which  appliance  had  induced  muscular  wasting,  and  had 
superadded  lateral  bending  to  the  already  existing  lateral  curvature.  The 
possibility  of  this  result  from  using  the  jacket  is  another  reason  for  objecting 
to  its  employment  in  cases  of  lateral  curvature ;  the  case  above  quoted  is  by 
no  means  one  of  uncommon  occurrence,  several  similar  instances  having 
come  under  my  observation. 


Wry-Wbck,  or  Torticollis. 

Wry-neck  results  from  contraction  of  the  muscles  on  one  side  of  the  neck, 
the  contraction  being  generally  spasmodic  in  its  nature,  and  either  of  con- 
genital origin  or  developed  in  early  infancy.  The  sterno-mastoid  muscle  is 
usually  the  most  affected,  but  the  scaleni  and  deeper  muscles  of  the  neck  may 
also  be  implicated ;  in  some  few  cases  the  latter  muscles  are  the  chief  cause 
of  the  deformity.  In  the  usual  condition  of  wry-neck  the  chin  is  raised  and 
directed  towards  the  shoulder  opposite  to  that  of  the  contracted  muscles,  the 
head  being  so  turned  that  the  lobe  of  the  ear  on  the  side  of  contraction  is 
brought  forwards  and  downwards,  whilst  that  on  the  other  side  is  turned 
backwards  and  upwards,  the  distance  between  the  two  ears  and  the  centre 
of  the  sternum  showing  a  considerable  difference  on  measurement.  The 
usual  position  of  the  head  in  this  deformity  is  illustrated  in  Fig.  1512. 
"When  the  muscular  contraction  is  allowed  to  remain  unrelieved,  the  features 
become  implicated  in  the  deformity  as  age  advances.  This  complication 
results  from  acquired  contraction  of  the  platysma  muscle  and  the  muscles 
of  the  face ;  the  corner  of  the  mouth  is  drawn  downwards,  the  cheek  is 
flattened,  the  lower  lid  is  depressed,  and  the  eyebrow  is  on  a  lower  level 
than  that  of  the  opposite  side.  The  occurrence  of  this  distortion  of  the 
face  necessitates  the  early  removal  of  the  contraction  of  the  muscles  of  the 
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Fig.  1512. 


neck,  since  the  distortion  of  the  face,  when  once  acquired,  can  never  be  com- 
pletely removed.  The  most  effectual  method  of  overcoming  wry-neck  de- 
pendent upon  shortening  of  the  sterno-mastoid  muscles,  is  the  employment 

of  tenotomy.  The  operation  may,  in 
the  majority  of  cases,  be  limited  to 
section  of  the  sternal  attachment  of 
the  muscle ;  in  dividing  this,  the  teno- 
tome is  entered  at  the  inner  border  of 
the  tendon  and  carefully  passed  behind 
it,  care  being  taken  not  to  push  the 
point  of  the  knife  too  deeply ;  the  edge 
of  the  knife  is  turned  when  all  the  tis- 
sue, which  requires  division  is  embraced 
by  it,  and  the  section  is  completed  with 
a  few  strokes  of  the  blade.  When  the 
whole  of  the  muscle  requires  division, 
the  clavicular  attachment  is  reached  by 
a  second  puncture  made  at  the  outer 
side  of  the  tendon.  This  little  opera- 
tion is  not  unfrequently  regarded  as  a 
rather  formidable  one,  on  account  of 


the  proximity  to  the  tendon  of  the  large 
veins  of  the  neck ;  In  its  contracted 
condition,  however,  the  tendon  is  in 
such  bold  relief  that  there  need  be  no 
fear  of  wounding  the  vessels,  if  the  pre- 
caution be  taken  of  keeping  the  blade 
of  the  knife  close  to  the  surface  of  the 
part  to  be  cut ;  to  remove  the  risk  of 
wounding  a  vein,  a  blunt-pointed  knife  may  also  be  used  in  making  the 
section,  as  is  done  when  dividing  the  tendon  of  the  tibialis  posticus.  The 
wound  is  treated  in  the  manner  usual  after  tenotomy,  the  head  being  kept 
steady  by  fixing  it  with  bandages  to  the  shoulders  ;  it  is  as  well  also  to  keep 
the  patient  in  bed  until  the  fourth  day.  After  the  wounds  are  healed, 
mechanical  treatment  must  be  commenced ;  in  slight  cases,  a  leather  collar 
may  be  worn  to  support  the  head  and  keep  the  muscles  extended,  but  in 
cases  of  greater  severity,  especially  in  those  in  which  there  is  much  contrac- 
tion of  the  deeper  muscles,  a  more  powerful  form  of  appliance  is  required. 
The  most  suitable  instrument  consists  of  a  framework  somewhat  similar  to 
the  laced-shield  spinal  support ;  to  the  back  lever  of  this  instrument  is 
attached  a  neck-piece  with  three  racks  and  pinions,  one  giving  lateral,  another 
rotatory,  and  the  third  flexion-and-extension  movements.  A  plate  against 
which  the  occiput  rests,  is  attached  to  the  neck-piece,  and  to  this  plate  are 
fixed  two  levers  provided  with  movable  pads  ;  one  of  these  levers  fixes  the 
head  by  pressing  against  the  side  of  the  frontal  bone  on  the  side  of  the  con- 
tracted muscles,  while  the  second  is  carried  forward  to  the  lower  jaw,  where 
the  plate  rests  a  little  behind  the  chin  on  the  side  opposite  to  that  of  con- 
traction ;  these  levers  are  supplied  with  racks,  which  enable  the  head  to  be 
very  perfectly  carried  into  such  a  position  as  shall  produce  full  extension  of 
the  shortened  muscles. 

A  severe  complication  of  wry-neck  which  has  existed  for  many  years,  is 
the  formation  of  lateral  curvature.  Deformity  of  the  spine  resulting  from 
this  cause  is  illustrated  in  Fig.  1513.  Three  curves  are  generally  formed., 
one  in  the  cervical,  a  second  in  the  dorsal,  and  a  third  in  the  lumbar  region  ; 
rotation  is  not  present  in  the  early  condition  of  this  curvature,  but   it 
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becomes  established  as  age  advances.  If  not  of  long  standing,  the  curvature 
of  the  spine  is  remedied  by  relieving  the  muscular  contraction,  but  when 
the  deformity  has  been  allowed  to  continue  unchecked  until  the  adult 
age,  the  condition  is  very  difficult  to 
overcome.  The  use  of  a  spinal  sup- 
port for  many  years,  will,  however, 
gradually  improve,  if  not  altogether 
reduce,  the  curvature,  the  contracted 
muscle  having  been  of  course  first 
treated.  The  best  form  of  instrument 
is  that  with  spring-plates,  recommended 
for  the  treatment  of  lateral  curvature  ; 
one  of  these  plates  may  be  attached  to 
the  top  of  the  central  lever,  and  carried 
up  so  as  to  give  support  to  the  cervical 
vertebrae. 

A  condition  of  wry-neek  is  very 
frequently  met  with  after  scarlet  fever, 
rheumatism,  and  other  acute  attacks 
of  disease.  This  condition  generally 
depends  upon  contraction  of  the  deep 
muscles  of  the  neck  rather  than  upon 
shortening  of  the  sterno-mastoid.  Te- 
notomy is  not  admissible  in  the  treat- 
ment of  such  cases,  but  they  yield 
very  readily  to  instrumental  measures. 
The  chief  interest  attached  to  these 
cases  is  the  somewhat  close  resem- 
blance which  they  bear  to  the  early 
stage  of  cervical  caries,  for  at  the  com- 
mencement of  the  latter  disease  the  head  is  very  frequently  carried  to  one 
or  other  side.  The  absence  of  local  pain,  and  still  more  the  perfect  freedom 
of  movement  between  the  separate  vertebrae,  when  the  neck  is  flexed  and 
extended,  will  generally  suffice  to  establish  the  exact  nature  of  the  case,  for 
we  very  rarely  find  caries  of  the  vertebrae  accompanied  by  free  movement 
of  the  affected  bones.  It  is  as  well  in  all  cases  of  lateral  deflection  of  the 
head  observed  after  an  attack  of  acute  illness,  to  be  somewhat  guarded  in 
making  a  diagnosis  ;  fortunately,  a  similar  course  of  treatment  is  applicable 
to  both  the  conditions  referred  to,  for  a  few  days'  rest  will  generally  greatly 
improve  the  condition  of  wry-neck,  whilst  this  treatment  can  be  continued 
if  the  more  severe  affection  be  found  to  exist. 

[  Wry-neck,  with  painful,  convulsive  spasm  of  the  affected  muscles,  has  been 
successfully  treated  by  the  administration  of  bromide  of  potassium  and  the 
corrosive  chloride  of  mercury,  by  Dr.  Little ;  by  the  application  of  the  hot 
iron,  by  Dr.  C.  K.  Mills;  by  stretching  the  spinal  accessory  nei've,  by  Southam 
and  Mosetig-Moorhof ;  and  by  resection  of  the  same  nerve,  by  De  Morgan, 
Aunandale,  Rivington,  and  Tillaux.] 


GurTatnre  of  spine  from  wry-neck; 
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[Congenital  Dislocations. 

A  few  words  may  be  said  here  in  regard  to  the  condition  known  as  COU' 
genital  dislocation,  an  affection  most  often  met  with  in  the  hip,  and  very 
generally  confounded  with  hip-disease.  This  subject  has  been  particularly 
illustrated  in  the  writings  of  Dupuytren,  Carnochan,  and  Holmes,  and  more 
recently  in  excellent  articles  by  Prof.  Bennett,  of  Dublin,  Dr.  Buckminster 
Brown,  of  Boston,  and  Mr.  William  Adams,  of  London.  Three  theories 
have  been  advanced  to  account  for  the  occurrence  of  the  so-called  congenital 
dislocation  of  the  hip,  viz.,  (1)  that  it  is  a  true  traumatic  dislocation,  result- 
ing from  injury  inflicted  before  birth  or  during  delivery ;  (2)  that  it  is  a 
deformity  caused  by  spasmodic  muscular  contractions  during  foetal  life,  and 
analogous  to  club-foot ;  and  (3)  that  it  is  due  to  a  malformation  of  the  ace- 
tabulum, with  consequent  displacement  of  the  head  of  the  femur  owing  to  the 
deficiency  of  the  socket  in  which  it  is  normally  held. 

With  regard  to  the  first  theory,  it  may  be  said  that,  though  it  is  not 
denied  that  the  femur  or  any  other  bone  may  be  dislocated  during  delivery, 
yet,  as  a  matter  of  fact,  in  most  cases  of  congenital  dislocation  the  labor  has 
been  a  natural  and  easy  one,  and  no  pain  or  deformity  has  given  rise  to  the 
suspicion  that  such  an  injury  has  been  inflicted  until  long  afterwards,  not 
indeed  usually  until  the  child  begins  to  walk.  To  the  theory  of  spasmodic 
muscular  action,  of  which  the  chief  advocate  has  been  M.  Gruerin,  it  may 
be  objected  that  the  aftected  joint  is  not  found  spasmodically  contracted  or 
fixed,  either  at  the  time  of  hivth.  or  subsequently,  but  that  it  continues  freely 
movable  in  all  directions — sometimes  abnormally  so — and  that  there  is 
commonly  no  diflaculty,  even  in  inveterate  cases,  in  restoring  the  head  of  the 
bone  to  its  proper  place,  though  it  cannot  be  kept  there.  The  third  theory, 
that  of  origihal  malformation,  was  entertained  by  Dupuytren  sixty  years  ago, 
and  is  that  which  has  secured  the  adhesion  of  most  writers  on  the  subject;  it 
is  indeed  the  only  theory  that  satisfactorily  explains  the  symptoms  and  course 
of  the  affection. 

Congenital  dislocation — the  name,  though  not  strictly  correct,  may  be  re- 
tained from  motives  of  convenience — may  affect  one  or  both  hips.  As 
already  mentioned,  it  is  usually  not  observed  until  the  child  begins  to  walk, 
when,  if  one  side  only  is  involved,  lameness  without  pain  is  noticed,  and  on 
measurement  the  affected  limb  is  found  slightly  shorter  than  the  other;  as 
the  child  grows  older,  obliquity  of  the  pelvis  and  compensatory  lateral  curva- 
ture of  the  spine  follow.  In  double  dislocation,  the  deformity  is  very  strik- 
ing and  characteristic;  the  hips  seem  widened,  and  the  trunk  as  it  were  sinks 
in  between  them ;  at  the  same  time  the  pelvis  is  markedly  tilted  forward, 
the  sacro-lumbar  vertebrae  becoming  almost  horizontal,  with  extreme  lordosis 
and  prominence  of  the  belly,  and  the  patient  walks  with  a  peculiar  rolling  or 
waddling  gait  which  is  of  itself  almost  diagnostic. 

The  treatment  of  congenital  dislocation  of  the  hip  is  usually  unsatisfactory. 
The  limb  can  without  much  difiiculty  be  pulled  into  position,  but  the  defec- 
tive acetabulum  will  not  retain  the  head  of  the  bone,  and  it  slips  out  again 
as  soon  as  the  part  is  left  to  itself.  That  a  cure  is  possible,  is  shown  by  a 
remarkable  case  reported  by  Dr.  Buckminster  Brown,  of  Boston,  in  which, 
by  the  adaptation  of  ingenious  mechanical  apparatus,  the  head  of  the  femur 
was  kept  in  its  proper  place  until  by  pressure  it  had  effected  so  much  deep- 
ening of  the  acetabulum  that  there  was  no  longer  any  tendency  for  it  to 
escape.  The  treatment  extended  over  more  than  a  year,  and  though  the 
result  was  a  complete  success,  it  could  not  have  been  so  but  for  the  fortunate 
combination  of  a  patient  much  more  reasonable  and  enduring  than  most 
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children,  parents  unusually  intelligent  and  persevering  in  carrying  out  in- 
structions, and  a  surgeon  who,  with  large  experience  in  orthopaedics  and  great 
ingenuity  in  the  adaptation  of  apparatus,  was  hoth  able  and  willing  to  give 
the  case  unremitting  personal  attention. 

In  most  cases,  if  the  malformation  affects  only  one  side,  it  will  be  sufficient 
to  direct  the  wearing  of  a  high-soled  shoe,  so  as  to  equalize  the  length  of  the 
limbs  and  prevent  the  development  of  lateral  spinal  curvature  which  would 
otherwise  be  inevitable.  Mr.  Adams  advises  that  the  patient  should  be 
made  to  lie  down  for  at  least  half  the  day  during  all  the  period  of  active 
growth,  and  that  he  should  practice  suitable '  gymnastic  exercises  in  the  re- 
cumbent posture.  In  double  dislocation,  attempts  have  been  made  to  prevent 
displacement  by  the  application  of  a  leather  girdle  or  other  compressing  and 
restraining  apparatus,  but  the  remedy  is  irksome  and  inefficient.  Tenotomy 
has  been  practised  in  these  cases,  by  G-uerin,  Brodhurst,  and  others,  but  I 
confess  that  I  do  not  see  on  what  grounds ;  certainly  in  the  examples  of  the 
affection  which  have  come  under  my  own  observation,  tenotomy  could  have 
been  of  no  service.  Excision  of  the  hip  is  another  operation  which  I  cannot 
recommend  in  the  treatment  of  congenital  dislocation,  although  it  has  been 
adopted,  and  with  alleged  benefit,  by  Rose,  Eeyher,  Heusner,  Margary,  and 
perhaps  other  surgeons.] 
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History  of  Hospitals. 

In  considering  the  general  question  of  hospital  construction  and  organiza- 
tion, the  history  of  the  subject  is  of  great  interest,  as  showing  the  gradual 
evolution  of  the  principles  accepted  at  the  present  time.  From  the  earliest 
recorded  accounts  of  humane  provision  for  the  sick  and  suffering,  through 
periods  of  advancement  and  retrogression,  we  may  find  from  time  to  time 
the  germs,  and  trace  the  growth,  of  present  ideas,  which  have  been  formulated 
only  within  a  comparatively  few  years  into  the  system  of  construction  now 
accepted. 

The  first  hospitals  on  record  are  said  to  have  been  established  by  Buddhist 
priests  in  Hindostan,  two  or  three  centuries  before  Christ.  These  disappeared 
with  the  restoration  of  the  Brahminical  religion,  and  such  hospitals  were  not 
again  seen  in  India  until  the  advent  of  the  British.  There  are  only  scattered 
and  uncertain  notices  of  hospitals  for  the  sick  in  Asiatic,  G-reek,  and  Roman 
history.  The  many  temples  of  ^sculapius  that  existed  for  several  centuries 
before  the  Christian  era,  were  resorted  to  for  miraculous  interference  against 
the  anger  of  some  supernatural  power  which  the  ancients  universally  believed 
to  be  the  cause  of  all  disease.  Recent  archseological  discoveries  have  revealed 
records  of  such  cures  in  the  temple  at  Epidaurus,  as  early  as  the  end  of  the 
fifth  century  B.  C,  about  which  time  conflicting  opinions  on  science  and 
religion  arose  among  the  G-reek  philosophers.  The  Roman  hospitium  was  a 
place  for  the  reception  and  shelter  of  strangers,  rich  or  poor,  and  for  a  long 
time  there  were  few  establishments  for  invalids  ;  but  in  the  fourth  century 
hospitals  were  commonly  known,  and  in  the  ninth  century  there  Avere  twen- 
ty-four in  Rome  alone.  Thei'e  are  some  earlier  suggestions  of  the  principle 
of  military  hospitals,  in  the  provision  made  by  some  of  the  great  Roman 
generals  for  the  removal  of  the  sick  and  wounded  from  camp  to  the  nearest 
towns  before  a  battle ;  and  by  having  chariots  follow  the  army  on  the  march 
for  conveying  the  wounded,  the  modern  ambulance  was  anticipated.  The  first 
actual  attempt  at  the  establishment  of  military  hospitals  may  be  assigned  to 
the  time  of  the  Crusades. 

The  first  hospital  for  the  insane,  on  record,  was  established  at  Jerusalem, 
VOL.  VI.— 69  (  1089  ) 
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A.  D.  491,  and  at  a  later  period  such  hospitals  were  established  by  the  Saracens. 
The  first  institution  for  clinical  instruction  was  probably  that  connected 
with  the  celebrated  medical  school  at  Edessa,  in  Mesopotamia,  founded  in  the 
fifth  century  by  the  Ifestorians,  who  went  there  to  escape  the  persecutions 
of  the  church  at  Rome,  and  were  afterward  scattered  into  Persia  and  Arabia. 
From  them,  and  from  the  Athenian  philosophers  exiled  by  Justinian,  the 
Arabs  received  the  first  elements  of  a  science  which  they  afterwards  restored ; 
and  they,  in  Spain,  first  established  hospitals  like  our  modern  institutions,  in 
the  eighth  and  ninth  centuries,  notably  the  one  at  Cordova  with  its  famous 
school  of  medicine. 

The  real  origin  of  our  present  hospitals  is  to  be  found  in  the  monastic 
establishments  of  the  Middle  Ages,  each  of  which  had  its  infirmary,  which 
afterwards  was  placed  in  a  separate  building  constructed  for  the  purpose.  The 
Hotel  Dieu,  in  Paris,  dates  from  the  beginning  of  the  ninth  century.  In 
England,  the  earliest  distinct  record  is  of  two  hospitals  founded  in  1080,  by 
the  Archbishop  of  Canterbury,  and  during  the  next  two  centuries  some  of  the 
most  noted  establishments  for  the  sick  in  England  were  established.  Great 
abuses  grew  up  in  the  monastic  institutions :  they  were  converted  into  bene- 
fices by  the  clergy,  benefactions  were  misapplied,  the  welfare  of  the  sick 
became  of  secondary  importance,  and  the  hospitals  were  badly  managed  and 
terribly  unhealthy.  It  was  not  till  after  the  Reformation  that  the  way  was 
opened  for  the  founding  of  private  and  public  charities  for  the  sole  benefit 
of  the  sick  poor,  and  it  was  nearly  two  hundred  years  later,  and  after  the 
beginning  of  the  eighteenth  century,  that  hospital  construction  received  the 
great  impetus  which  has  developed  the  present  system  of  treating  the  sick  in 
such  institutions.  Many  noted  hospitals  were  built  in  England  in  that  cen- 
tury, and  the  movement  spread  to  the  rest  of  Europe.  The  influence  of  the 
monastic  age  still  held  sway  in  the  forms  of  these  buildings,  which  were 
usually  large,  many  storied,  and  badly  arranged ;  and  the  sick  were  aggre- 
gated in  them  in  a  most  unhealthful  way. 

In  America,  a  strict  quarantine  was  established  in  Boston  Harbor  as  early 
as  1647,  against  "  y'  plague  or  like  infectious  disease"  then  raging  in  the 
"West  India  Islands,  and  in  1717  a  quarantine  hospital  was  built,  and  has 
been  maintained  ever  since  on  some  one  of  the  islands  of  the  harbor,  some- 
times being  used  for  infectious  diseases.  Epidemics  of  smallpox  were  very 
disastrous  in  the  colonies.  Variolous  inoculation  was  introduced  into  Ame- 
rica in  1721,  in  Boston,  and  the  first  public  hospitals  for  smallpox  were 
established  there  in  1764,  in  military  barracks  or  like  buildings  constructed 
for  the  purpose.  Soon  after  this  it  became  the  custom  throughout  the 
colonies  to  appoint  secluded  houses  as  temporary  pest-houses  for  inoculatino- 
and  treating  the  disease.  The  first  hospital  on  Manhattan  Island  was  built 
by  the  Dutch,  early  in  the  seventeenth  century,  with  a  capacity  "  of  five 
houses  ;"  but  the  first  of  the  existing  general  hospitals  founded  in  America, 
was  the  Pennsylvania  Hospital,  founded  in  1751,  though  its  new  building, 
a  part  of  the  present  hospital,  was  not  opened  till  1756.  The  insane  were 
also  treated  there  until  a  special  department  was  built  for  the  purpose  in 
"West  Philadelphia,  in  1841,  and  its  massive  linear  plan  of  corridor  wards 
became,  with  some  modifications,  the  model  for  many  large  hospitals  for  the 
insane,  in  all  parts  of  the  country,  built  previous  to  1880.  The  New  York 
Hospital,  chartered  by  George  III.  in  1771,  was  burned  as  soon  as  completed, 
and  after  being  rebuilt  received  its  first  patients  in  1791.  The  insane  were 
also  treated  in  the  original  building  here,  until  1808,  when  an  annex,  called 
the  "  Lunatic  Asylum,'  was  added,  the  first  establishment  in  the  United  States 
wholly  for  the  care  of  the  insane,  except  the  one  at  Williamsburg,  Va., 
opened  in  1773,  which  was  the  very  earliest.     The  department  for  the  insane 
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at  Bloomingdale  was  not  opened  till  1821.  The  Friends'  Asylum,  at  Frank- 
ford,  Pa.,  opened  in  1817,  was  the  second  institution  in  the  country  founded 
solely  for  the  insane. 

The  Revolutionary  war  greatly  stimulated  the  progress  of  medical  science, 
and  military  hospitals  were  established  in  various  parts  of  the  country,  par- 
ticularly in  Pennsylvania,  ISTew  Jersey,  New  York,  and  Boston  ;  but  at  the 
beginning  of  the  present  century  there  was  no  hospital  for  the  treatment  of 
general  diseases  in  Massachusetts.  The  first  U.  S.  Marine  Hospital  was 
built  in  Charlestown  in  1803,  and  the  Massachusetts  General  Hospital,  the 
third  of  the  important  institutions  of  the  kind  in  the  country,  was  opened  in 
1821,  its  department  for  the  insane,  McLean  Asylum,  having  received  its 
first  patient  in  1818.  In  1840  there  were  about  fifteen  hospitals  for  the 
insane  in  the  United  States,  and  in  1880  there  were  137  such  establishments, 
public  and  private. 

The  permanent  hospitals  built  before  the  middle  of  the  present  century  in 
this  country  were  upon  the  block  or  corridor  plans,  and  the  Hospital  of  the 
Protestant  Episcopal  Church  in  Philadelphia,  and  the  Boston  City  Hospital, 
opened  in  1862  and  1864  respectively,  only  about  ten  years  later  than  the 
first  foreign  hospital  of  the  kind,  were  the  first  permanent  ones  in  America 
having  detached  pavilions  connected  by  open  corridors. 

M.  Tenon  is  credited  with  first  having  treated  the  subject  of  hospital  con- 
struction scientifically,  in  his  memoirs  presented  to  the  Academy  of  Science 
in  1787,  in  relation  to  the  hospitals  of  Paris,  and  particularly  to  the  terrible 
condition  and  frightful  mortality  of  the  old  Hotel  Dieu.  He  not  only  laid  the 
foundation  of  the  present  system,  by  advocating  the  use  of  one-story  pavilions, 
but  he  uttered  the  soundest  doctrines  in  regard  to  proper  organization  and 
management.  Again,  however,  the  opposition  of  non-medical  influences,  and 
political  events,  arrested  progress,  and  it  is  curious  to  notice  that  the  first 
pavilion  hospital,  the  Lariboisiere,  was  not  completed  until  1854,  and  that  it 
was  three-storied,  and  had  such  grave  defects  of  construction  as  to  make  it  a 
failure.  It  marks,  however,  the  beginning  of  the  present  era  of  pavilion 
hospitals  and  of  hospital  I'eform,  to  which  the  largest  contributions  have 
been  made  by  the  experiences  of  the  great  wars  of  the  last  thirty  years.  The 
practical  advantages  of  simplicity  of  construction  were  thereby  forcibly  shown, 
as  well  as  the  value  of  segregation  of  the  sick,  the  need  of  cleanliness  in  hos- 
pitals, and  the  importance  of  their  intelligent  management ;  and  with  these 
requisites  gained,  some  extreme  views  have  since  become  modified,  so  as  to 
admit  of  permanency  with  simplicity. 

Construction  and  Organization  of  Hospitals. 

Some  general  considerations  naturally  present  themselves  at  the  outset, 
when  we  come  to  the  construction  of  the  hospital  building.  The  general 
hospital  is  typical  of  all,  in  its  embodiment  of  general  principles.  The 
whole  subject  will  be  treated  of  here  in  the  order  of  the  procedures  that  prac- 
tically would  be  pursued,  were  the  task  of  building  a  hospital  actually  in 
hand : — ■ 

1.  General  considerations,  including  the  subject  of  unhealthiness  of  hospitals,  and 
the  means  of  avoiding  it. 

2.  Location,  site,  and  area. 

3.  Material  and  foundations  of  wards. 

4.  Form  and  construction  of  wards. 

5.  Size  of  the  hospital,  and  arrangement  of  wards  and  accessory  buildings. 

6.  Warming,  ventilating,  and  lighting. 
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7.  Furnishing. 

8.  Organization  and  management. 

9.  Nursing. 

10.  Special  hospitals. 

11.  Cottage  and  convalescent  hospitals. 

General  Considerations  as  to  Hospitals. — Before  selecting  the  site  of  a 
hospital,  certain  principles  must  be  adopted  which  will  govern  the  details  of 
the  whole  scheme,  as  to  the  form,  size,  and  arrangement  of  the  buildings.  A 
general  idea  must  be  had  of  these  essential  principles  in  order  to  determine 
the  location,  area,  and  aspect  of  the  site,  with  relation  to  the  hospital  itself 
and  its  surroundings.  It  may  be  assumed  that  there  will  be  an  administra- 
tion-building centrally  placed,  with  buildings  for  wards,  kitchen,  and  laundry, 
and  other  service-buildings,  conveniently  grouped,  and  if  possible  a  separate 
house  for  nurses.  The  number  and  purposes  of  these  buildings  should  be 
decided  upon,  with  provision  for  future  enlargement  of  the  hospital.  "When, 
as  is  usually  the  case,  only  a  part  of  the  desired  hospital  is  to^  be  built  at 
first,  the  whole  scheme  should  be  well  considered,  and  everything  done  with 
relation  to  that,  so  as  to  make  the  expense  of  altering  and  enlarging  the 
buildings  as  small  as  possible. 

The  pavilion  system  should  be  adopted,  and  the  question  of  having  build- 
ings of  one,  two,  or  three  stories,  and  how  many  of  each,  must  be  settled  at " 
the  outset.  Three-story  pavilions  should  be  objected  to,  except  possibly  for 
a  limited  and  special  class  of  cases  ;  and  then,  in  dealing  with  committees  and 
architects,  there  will  arise  questions  as  to  the  desired  capacity  of  the  hos- 
pital, and  the  material  and  cost  of  the  site,  in  relation  to  the  available 
funds.  The  area  of  the  site  may  be  roughly  estimated  at  one  acre  for  each 
eighty  or  one  hundred  patients,  but  the  number  will  depend  somewhat  upon 
the  arrangement  of  the  buildings. 

The  idea  of  erecting  temporary  structures,  to  be  torn  down  in  ten  or  fifteen 
years,  where  there  is  designed  to  be  a  permanent  hospital,  may  be  set  down  at 
once  as  impracticable.  As  an  illustration  of  this,  two  one-story  square  wards 
of  the  Massachusetts  General  Hospital,  "  designed  for  temporary  structures, 
to  be  taken  down  and  rebuilt  after  ten  or  twelve  years'  service,"  were  repaired 
in  1884,  after  ten  years'  use,  by  building  new  and  permanent  foundations 
under  them,  because  "  they  had  proved  to  be  more  durable  than  was  ex- 
pected, and  had  retained  their  original  high  sanitary  condition."  At  the 
Boston  City  Hospital  there  are  two  wooden,  one-story  pavilions,  covei'ed  with 
corrugated  iron,  built  as  temporary  structures  in  1876.  They  have  an  ample 
and  expensive  arrangement  of  steam-heating  coils,  which  are  quite  necessary, 
because  it  was  shown  by  actual  measurement,  in  1878,  that  in  cold  weather 
not  only  was  the  air-supply  per  bed,  from  the  inlet-registers,  8000  feet  per 
hour,  but  that  2000  feet  more  per  bed  of  cold  air  entered  through  the 
cracks,  etc.,  in  the  walls,  to  be  warmed  and  conveyed  away  through  the 
ventilators.  Practically  such  buildings  are  expensive  to  keep  warm,  too 
costly  to  be  destroyed  after  a  few  years'  use,  and  not  likely  to  be  replaced ; 
but  their  defects  and  discomforts  will  appear  sooner  or  later,  increase  with 
their  age,  and  endure  until  they  are  worn  out.  Permanent  buildings  of  lasting 
materials,  stone  and  brick,  and  modest  in  architecture,  are  the  best,  and  can 
be  made  as  healthy  as  any.  They  are  much  more  comfortable  and  satisfac- 
tory, and  require  less  repairing.  Means  of  warming  and  ventilating  can  be 
adapted  to  them  better,  and  more  economically  in  the  long  run,  in  the  lati- 
tudes of  cold  winters.  Farther  south,  they  are  the  coolest  in  summer,  and  a 
more  equable  temperature  in  winter  can  be  kept  in  them  than  in  wooden 
buildings.     There  should  be  a  few  destructible  wooden  huts  for  certain  cases, 
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and  ground  space  for  tents  for  summer  use,  while  the  permanent  wards  are 
being  renovated  ;  but  it  may  be  put  down  as  essential  that  there  should  be 
pavilions  of  moderate  size,  of  permanent  material,  and  of  one,  two,  or  three 
stories,  according  to  their  purposes,  with  sufficient  space,  per  bed,  in  the 
wards,  and  between  the  buildings ;  and  that  the  question  of  capacity  should 
be  subordinate  to'these  requirements.  "Wooden  structures  may  be  used,  of 
course,  for  temporary  and  special  purposes. 

The  general  principles  thus  briefly  stated  as  essential,  are  so  far  accepted 
at  the  present  day,  as  to  practically  form  the  basis  of  all  recent  hospital  con- 
struction. They  are  the  results  of  much  trial  and  cost  of  life  and  money, 
and  the  processes  through  which  the  best  ideas  have  survived,  have  been  long 
and  toilsome,  as  the  history  of  the  subject  shows.  These  axioms  have  been 
formulated  from  experience  gained  in  advance  of  the  more  scientific  investi- 
gations of  the  cause  of  the  evils  that  have  beset  establishments  for  the  care 
of  the  sick.  These  evils  may  be  now  considered  as  the  things  to  be  avoided, 
and  as  furnishing  reasons  for  the  accepted  dicta  of  hospital  construction. 

The  sole  purpose  of  the  hospital  is  to  treat  the  sick  and  wounded,  and 
nothing  should  be  admitted  into  it  or  its  construction  to  conflict  with  that 
purpose.  It  should  be  a  healthy  hospital.  A  reasonable  amount  of  archi- 
tectural grace  and  adornment  may  be  allowed,  inside  and  outside,  to  satisfy 
the  aesthetic  sense  of  those  who  build  or  endow  public  or  private  hospitals, 
and  in  some  degree  such  ornamentation  will  be  good  for  the  sick  also ;  but 
this  should  not  be  allowed  to  impair  in  any  way  the  healthfulness  of  the 
building.  Mr.  Simon  has  defined  a  healthy  hospital  to  be  "  a  hosjaital  which 
does  not,  by  any  fault  of  its  own,  aggravate  ever  so  little  the  recovery  of  the 
persons  who  are  propei'ly  its  inmates ;  .  .  .  .  and  the  fault  of  its  own, 
through  which  an  unhealthy  hospital  fails  to  attain  the  best  results  for  its 
medical  and  surgical  treatment,  is  of  two  kinds— either  it  is  an  inherent  fault, 
as  of  site  and  construction ;  or  else  it  is  a  fault  of  keepiug,  as  dirtiness,  or 
overcrowding,  or  neglect  of  ventilation." 

No  better  statement  than  that  just  quoted  could  be  made  of  the  real  truth 
in  regard  to  so-called  "  hospitalism,"  which  is  defined  by  Mr.  Erichsen  as  a 
term  which  means  "  a  general  morbid  condition  of  the  building,  or  of  its 
atmosphere,  productive  of  disease."  Sir  J.  Y.  Simpson  evidently  intended, 
in  his  original  use  of  this  term,  to  declare  that  the  tendency  to  the  generation 
of  septic  diseases  in  hospitals  was  in  proportion  to  their  size  and  age,  because 
of  the  accumulation  of  danger  by  the  aggregation  of  the  sick  and  wounded  in 
them. 

There  are  different  sources  of  impurity  in  a  hospital  ward.  The  gases 
emanating  from  the  lungs  and  bodies  of  the  patients,  and  from  decomposing 
excretions,  secretions,  etc.,  may  be  sufficiently  diluted  with  fresh  air  to  pre- 
vent injury  to  health.  Certain  classes  of  cases,  as  of  organic,  renal,  gastric, 
cardiac,  and  nervous  diseases,  I'heumatism,  etc.,  may  be  treated  together  in 
large  number  with  little  danger  of  generating  septic  infiuences.  But  the 
chief  danger  arising  from  the  aggregation  of  the  sick,  is  from  the  cases  pro- 
ductive of  disease-germs — cases  of  infectious  disease,  of  infiammations  of  the 
mucous  membranes,  of  fever,  of  unhealthy  wounds,  etc.  From  these  the 
germs  or  particles  of  poisonous  organic  matter  may  be  conveyed  by  uncleanly 
hands,  clothing,  instrumeuts,  and  utensils ;  or  being  dried,  and  becoming 
what  La  Roche  calls  "  vehicles  of  contagion,"  they  lodge  and  collect  in 
cracks  and  upon  projections,  to  again  resume  their  atmospheric  journeys. 
These  particles,  coming  in  contact  with  the  living  body,  may  generate 
various  morbid  processes  according  to  its  conditions  and  the  place  of  con- 
tact. Dilution  of  the  air  does  not  lessen  their  virulence,  and  disinfectants 
do  not  eflfectually  destroy  them.     Many  may  be  carried  away  by  good  venti- 
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lation,  and  this  must  be  supplemented  by  properly  classifying  and  isolating 
dangerous  cases ;  by  thorough  cleanliness,  removing  at  once  all  septic  ele- 
ments ;  and  by  repelling  all  atmospheric  impurities  that  may  come  from 
bad  drainage  or  other  external  sources.  ^ 

The  investigations  and  controversies,  to  which  only  brief  reference  can  be 
made  here,  that  have  been  carried  on  during  the  past  twenty  years  as  to 
the  nature  of  these  septic  influences  and  the  best  means  of  destroying  them, 
have  been  productive  of  incalculable  good,  but  they  are  far  from  sustaining 
the  conclusions  of  those  who  have  maintained  the  theory  of  "  hospitalism." 
The  statistics  upon  which  it  is  based  are  found  to  be  unreliable,  and  not 
susceptible  of  comparison.  Old  and.  large,  and  even  badly  constructed 
hospitals , have  been  proved  to  be  healthy  for  surgical  cases,  when  the  "fault 
of  keeping"  and  overcrowding  have  been  remedied,  and  the  ventilation  im- 
proved. Whether  those  who  believe  in  "  Listerism,"  or  its  opponents,  are 
right,  it  has  been  proved  that  cleanliness  of  wounds  and  careful  dressings, 
prevent  "  hospitalism"  in  well-kept  wards,  even  in  large  hospitals  under  dis- 
advantages as  to  ventilation.  The  history  of  maternity  hospitals  in  the  last 
eighteen  years  proves  also  the  possible  immunity  from  "  hospitalism"  of  puer- 
peral women,  in  clean  wards  with  sufficient  air-space. 

Antiseptic  surgery  may  be  no  less  a  boon,  because  of  its  having  brought 
out  the  fact  that  it  is  not  always  necessary  in  hospital  wards.  The  study  of 
the  subject  has  made  plainer  what  we  knew  before,  that  there  are  septic 
influences  in  crowded  or  ill-ventilated  wards,  that  increase  the  death-rate 
of  medical  as  well  as  of  surgical  cases,  other  than  those  that  can  be  destroyed 
by  Listerism. 

In  considering  the  causes  of  "  hospitalism,"  it  is  interesting  to  remember  that 
as  long  ago  as  1787,  M.  Tenon  made  one  of  the  most  important  contributions 
to  the  sul^ect  that  it  has  ever  received,  when  he  pointed  out  the  causes  of  the 
terrible  evils  at  the  Hotel  Dieu.  He  had  learned  that  wards  for  cases  of  putrid 
fever  must  not  be  placed  near  the  wards  of  the  wounded ;  that  the  linen  arid 
clothing  should  be  separated,  according  to  the  locality  of  the  diflerent  diseases, 
so  that  it  should  not  be  taken  from  one  kind  of  sick  person  to  another.  He 
pointed  out  the  danger  resulting  from  placing  from  three  to  six  patients  in  the 
same  bed,  and  protested  against  the  abuse  of  putting  too  many  patients  in 
each  ward ;  and  he  devised  a  means  of  comparing  one  ward  with  another, 
by  considering  the  quantity  of  air  which  each  patient  had  to  respire,  and 
its  circulation  and  removal.  He  proved  that  everything  essential  to  the 
wounded — pure  air,  cleanliness,  and  quiet — was  wanting  at  the  Hotel  Dieu  ; 
he  shoAved  that  the  mortality  in  puerperal  cases  was  often  one-half,  and  some- 
times 19  out  of  20  ;  and  he  proposed  to  separate  such  patients  from  the  others 
- — above  all,  from  the  wounded ;  to  put  a  smaller  number  in  the  same  ward  , 
to  ventilate  these  wards ;  to  shelter  them  from  damp  and  noise ;  to  separate 
healthy  pregnant  women  from  the  unhealthy,  etc. ;  and  thus,  with  a  remark- 
able prevision  of  what  we  have  seen  in  our  own  times,  he  pictured  in  strong* 
colors  the  extreme  of  the  evils  which  we  to-day  avoid  by  the  very  means  he 
had  the  wisdom  to  suggest. 

The  history  of  the  subject  to  the  present  time  is  but  a  series  of  variations 
in  lessening  degrees  upon  this  theme,  in  all  the  hospitals  of  the  world,  which 
has  so  slowly  come  to  know  the  truth.  It  needs  no  more  proving  to  show 
that  sufficient  room  and  fresh  air,  and  avoidance  of  sewage-contamination  of 
water  and  air,  are  necessary  to  prevent  either  sick  orwell  people  from  poison- 
ing each  other  by  their  neighborhood.  Bad  construction  with  good  manage- 
ment is  still  bad ;  and  good  construction  with  bad  management  may  be 
worse,  but  can  be  made  altogether  good.  For  our  purpose  there  is  only  one 
conclusion :  that  in  building  new  hospitals  we  must  have  good  ventilation. 
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pure  air,  cleanliness,  good   management,  and   simplicity  of  construction, 
which  makes  easy  all  the  rest. 

Against  the  theory  of  "hospitalism,"  the  advocates  of  which  would  lead 
us  to  build  only  small,  temporarj^,  and  destructible  pavilion-barracks  of  one 
story,  we  may  urge  with  truth  that  good  work  can  be  done  with  proper  and 
even  better  economy,  and  with  greater  comfort,  in  more  permanent  structures ; 
but  this  does  not  prove  that  it  is  as  well  to  have  all  patients  in  large  wards, 
or  that  we  may  return  to  block  buildings,  and  use  five  stories  as  well  as  one. 
Granting  all  that  may  be  claimed  for  surgical  antisepsis  by  the  use  of  germi- 
cides, this  by  no  means  lessens  the  usefulness  and  the  need  of  simplicity  in 
hospital  construction.  We  must  have  good  ventilation,  which  is  easiest  to 
get  in  a  one-story  pavilion,  attainable  in  one  of  two  stories  for  some  classes 
of  patients,  but  difficult  in  higher  buildings.  Experience  in  managing  ele- 
vated wards  in  such  buildings,  with  their  inconveniences  and  dangers,  and  the 
difficulties  of  applying  and  working  in  them  effective  methods  of  warming  and 
ventilating,  and  on  the  other  hand  the  better  practical  and  more  easily  gained 
results  in  one-storied  and  two-storied  pavilions,  all  teach  the  same  thing. 
Thus  we  arrive  at  the  practical  conclusions  already  stated,  and  can  decide 
upon  the  proper  combination  of  simplicity  and  permanency  of  construction. 

Location  and  Site  ob  Hospitals. — There  are  conflicting  indications  to  be 
met  in  choosing  the  location  of  a  general  hospital.  Primarily,  it  is  desir- 
able to  give  it  a  central  and  convenient  situation  for  those  who  will  use  it 
the  most;  and  the  advantage  of  ready  attendance  by  medical  officers  and 
students,  should  be  considered.  But  such  conveniences  must  be  largely 
yielded  for  the  sake  of  healthiness  of  site,  which  should  be  somewhat  ele- 
vated, and  upon  dry  gravelly  or  sandy  soil,  if  possible,  for  good  drainage. 
There  should  be  sufficient  space  for  the  buildings  to  receive  unobstructed 
sunlight,  and  the  prevailing  summer  winds,  which  should  be  free  from  any 
insalubrity  of  marshy  lands,  impure  streams,  offensive  trades,  or  collections  of 
unhealthy  habitations. 

The  essential  conditions  can  sometimes  be  found  to  a  satisfactory  degree, 
in  or  near  the  more  thickly  inhabited  portions  of  the  town  or  city.  In  this 
case,  if  a  whole  square  cannot  be  set  apart  for  the  purpose,  there  should  be 
a  free  space  on  all  sides  of  the  hospital,  for  at  least  twice  the  distance  of  the 
height  of  the  highest  surrounding  buildings.  Common  sense  must  decide 
the  choice  when  there  are  strong  reasons  for  selecting  a  suburban  site.  If 
this  be  imperative,  a  small  receiving  hospital,  for  the  temporary  care  of  the 
wounded  or  very  sick,  may  be  established  at  a  convenient  place  within  the 
city.  Modern  means  of  easy  carriage  by  ambulance,  make  this  plan  more 
practicable  than  it  was  formerly  considered.  Hospitals  for  convalescents, 
incurables,  imbeciles,  etc.,  should  be  placed  outside  of  towns. 

As  a  general  rule,  according  to  the  Surgical  Society  of  Paris,  the  hospital 
should  not  contain  more  than  eighty  patients  to  the  acre  of  its  grounds,  or 
540  feet  to  each  patient ;  one  hundred  to  the  acre,  according  to  Galton,  is 
the  English  usage ;  Toilet  proposes  a  maximum  of  forty  patients'  to  the  acre. 

Materials  and  Foundations  of  Hospitals. — Permanent  hospitals,  in  most 
localities  and  climates,  should  be  built  of  durable  materials— brick  or  stone, 
or  both  together.  Such  buildings  may  be  used  a  long  time,  and  require 
little  repairing  to  maintain  their  comfort,  and  they  are  comfortable  in  all 
climates  and  seasons.  When  economy  in  first  cost  is  imperative,  as  in  small 
country  or  cottage  hospitals,  well-constructed  buildings  of  wood  will  do  very- 
well.  Some  very  good  army  post-hospitals,  and  marine  hospitals,  of  a  semi- 
permanent character,  have  been  built  of  wood.     Large  hospitals  may  well 
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have  some  small  buildings  or  portable  huts  of  wood,  for  eases  of  infectious 
disease. 

Great  care  should  be  taken  in  laying  foundations  to  make  them  damp- 
proof,  and  to  intercept  the  natural  flow  of  ground  water  that  might  find  its 
way  under  the  buildings,  on  the  sloping  surface  of  a  deep  stratum  of  clay  or 
underlying  rocks,  and  thus  cause  a  constant  unhealthy  moisture  of  the  cellars. 
For  free  ventilation  of  basements,  the  buildings  may  be  raised  on  arches  in  hot 
climates,  and  in  colder  latitudes  there  should  be  abundant  window  space  in 
the  basement  walls,  to  be  left  open  in  summer.  The  basement  story  should 
be  at  least  five  feet  high,  and  the  'floor  should  be  made  as  impervious  to 
moisture  as  possible,  with  cement  and  concrete.  It  is  an  objection  to  have 
the  basements  too  high,  so  as  to  invite  the  danger  of  their  being  used  for 
wards ;  or  too  commodious,  when,  under  some  stress  of  municipal  economy, 
they  would  be  liable  to  be  used  improperly  for  storage  or  other  purposes. 

The  external  walls  are  best  made  hollow,  as  such  walls  may  be  plastered 
upon  the  inside  and  keep  dry  without  lathing,  which  makes  spaces  that 
harbor  dirt  and  vermin.  Impervious  wall-surfaces  are  the  best,  and  as  Parian 
cement  is  costly  and  liable  to  crack,  well-painted  plaster  is  more  serviceable ; 
it  can  be  washed  with  soap  and  water.  The  plaster  can  be  scraped  off"  and 
renewed,  if  the  wards  become  unhealthy.  The  wards  should  be  ceiled ;  all 
corners  should  be  rounded,  in  the  plastering  as  well  as  in  the  wood-work, 
and  there  should  be  as  little  of  the  latter  as  possible.  This  may  be  of  well- 
filled  ash  or  oak;  plain,  varnished  pine  is  much  used  and  very  good.  The 
floors  should  be  of  narrow  strips  of  hard  pine,  or  other  such  wood,  closely 
laid  with  grooved  joints.  They  may  be  laid  on  iron  beams,  with  brick  arches 
and  concrete  to  make  them  fire-proof,  and  non-conducting  as  to  sound  when 
one  ward  is  placed  over  another. 

Tiles,  slate,  and  marbleized  slate,  may  be  used  to  advantage  in  water-closets, 
particularly  about  the  urinals  and  the  partitions  between  them,  and  for  the 
floors.  In  wooden  buildings,  for  warmth  in  winter,  care  should  be  taken  to 
make  the  outer  walls  tight  by  double  plastering  and  cai'eful  construction. 

Form  and  Construction  of  Hospital  Wards. — The  unit  of  construction  is 
the  ward.  The  two  chief  things  to  be  thought  of  are :  how  to  get  the  sick  well, 
and  how  to  do  this  in  the  quickest  and  least  expensive  way.  The  number  in 
each  ward  should  be  as  many  as  is  consistent  with  efficient  nursing.  Facility 
of  service  is  important  as  regards  economy,  as  well  as  good  service.  From  20 
to  32  beds  are  allowable  in  a  ward,  according  to  the  character  of  the  cases. 
Smaller  wards  increase  labor,  but  a  number  of  rooms  for  one  or  two  persons 
are  useful  for  special  cases,  or  for  necessary  isolation.  The  oblong  wardj  with 
opposite  windows  on  the  sides,  is  the  best  form  for  the  larger  ones,  as  it  gives 
the  greatest  economy  of  bed  space.  The  width  should  be  from  24  to  30  feet, 
and  28  feet  is  satisfactory  for  all  open  wards.  This  allows  two  opposite  rows 
of  beds  to  stand  with  their  heads  18  inches  from  the  walls,  for  the  nurse  to 
pass  freely  around  the  bed,  and  leaves  a  clear  space  of  12  feet  in  the  centre 
of  the  ward.  A  linear  wall  space  per  bed  of  7J  feet  gives  a  floor  area  of  105 
feet  per  bed,  and  the  length  of  a  ward  of  24  beds  will  be  90  feet.  A  height 
of  12  or  14  feet  in  the  centre  of  a  slightly-arched  ceiling  is  ample ;  and  these 
dimensions  will  furnish  an  air-space  per  bed  of  1470  feet.  '  In  some  good 
hospitals,  in  which  this  average  cubic  space  is  largely  exceeded,  it  is  by 
increasing  the  height  above  12  or  14  feet,  which  is  of  doubtful  utility.  With 
ceiling  ventilation  at  the  lower  level,  the  warm  foul  air  escapes  sooner  from 
the  room  instead  of  occupying  the  waste  space  of  a  higher  ward,  at  the  risk 
of  falling  and  mixing  again  with  the  air  below ;  while  the  same  volume  of 
air-supply  will  more  frequently  change  the  whole  atmosphere  of  the  room. 
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This  is  shown  by  experiments  which  were  made  by  myself,  with  chemical 
examinations  of  the  air  by  Dr.  "Wood,  at  the  Boston  City  Hospital,  and  which 
were  published  in  the  Report  of  the  State  Board  of  Health  of  Massachusetts, 
in  1879.  Commenting  upon  these  experiments,  Dr.  De  Chaumont*  says  that 
they  "  show  that  above  12  feet  there  is  little  oi-  no  movement  in  the  air,  except 
towards  the  outlet  ventilators  ;  the  space  above  is  therefore  of  little  value  as 
ventilation  space.  Additional  height  adds  also  to  the  cost  of  construction, 
increases  the  expense  of  warming,  makes  cleaning  more  difficult,  and  to  some 
extent  hampers  ventilation."  A  valuable  statement  of  the  views  of  this 
author  may  be  found  in  the  work  of  Mouat  and  Snell.^ 

In  surgical  and  fever  wards,  the  linear  wall  space  may  be  increased  to  8  or  9 
feet,  as  at  the  Edinburgh  Hospital,  which  will  give  a  floor  space  of  112  or 
126  feet  for  each  bed,  and  a  cubic  space  of  1568  feet  or  1764  feet,  respectively. 
In  hospitals  of  from  50  to  100  beds,  the  wards  may  be  of  from  10  to  16  beds 
each,  for  purposes  of  classification,  with  care  in  arrangement  to  promote 
economy  of  service. 

The  cubic  space  per  bed  in  such  wards  should  be  at  least  1500  or  2000  feet, 
and  for  separation-rooms  2000  or  3000  feet.  Arched  ceilings  for  one  story 
and  upper  wards  are  advantageous,  if  there  are  ventilating  openings  in  the 
centre. 

In  an  ordinary  pavilion-ward  of  24  beds,  there  may  be  7  windows  on 
each  side,  and  thus  there  will  be  two  beds  between  each  pair  of  windows  and 
a  window  between  the  end  beds  and  the  end  wall — an  excellent  arrangement 
which  has  been  adopted  at  the  Johns  Hopkins  Hospital.  In  some  surgical 
wards,  with  more  linear  wall-space  per  bed,  a  window  to  each  may  be  allowed. 

The  windows  should  have  an  area  equal  to  25  or  30  square  feet  for  each 
bed;  this  estimate  may  include  the  end  windows,  which  should  be  large,  and 
which  it  is  desirable  to  have  in  bays.  They  should  have  their  sills  at  2  or 
2J  feet  from  the  fioor,  and  their  tops  within  1  foot  of  the  ceiling.  The  upper 
two  feet  may  be  arranged  as  a  transom,  with  the  sash  hinged  at  the  bottom 
and  opening  inward,  and  with  side  pieces  of  sheet  copper,  to  cover  the  tri- 
angular spaces  when  open,  and  to  direct  the  entering  air  upward  to  the  ceil- 
ing. The  main  portion  should  have  double  windows  in  cold  climates,  and 
may  be  arranged  with  cords  and  weights,  as  on  the  whole  the  simplest,  and 
most  convenient  and  manageable  plan.  Casement  windows,  with  sills  at  the 
floor-level,  are  useful  when  there  are  verandas. 

In  the  arrangement  of  the  ward  it  is  better  that  there  should  be  no  service- 
rooms  at  the  outer  end.  Dining  and  examining  rooms,  small  separation-wards, 
etc.,  are  most  conveniently  placed  at  the  end  at  the  entrance  of  the  building, 
and  the  bath-rooms  and  water-closets  should  be  near  these,  with  intervening- 
lobbies,  leaving  the  other  end  of  the  ward  to  be  made  cheerful  by  pleasant 
windows  with  a  sunny  exposure.  In  a  long  ward  there  is  a  tendency  to  the 
movement  of  air  in  the  direction  of  its  axis,  from  the  more  exposed  end,  and 
from  any  service-rooms  that  may  be  there,  towards  the  end  which  is  kept 
warm  by  adjoining  rooms. 

There  should  be  one  or  two  separate  rooms,  for  one  or  two  beds  each,  at- 
tached to  each  ward ;  and  for  service-rooms,  a  dining-room  with  food  lift,  with 
arrangement  for  making  tea,  etc.,  and  for  warming  food,  a  scullery  or  duty 
room,  a  small  day-room  for  the  head  nurse,  with  water-closet  adjoining,  rooms 
for  linen  and  patients'  clothing,  and  a  broom-closet.  The  bath-room  and  lava- 
tory may  open  directly  upon  the  service-corridor,  for  convenience  of  use,  and 
the  bath-tub  should  be  free  from  the  wall  on  all  sides,  or  except  at  one  end ; 

1  Encyclopaedia  Britannica,  ninth,  edition.     Art.  "  Hospitals.'' 
£  Treatise  on  Hospital  Construction,  Part  ii.  p.  50. 
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but  the  rule  is  that  the  water-closets  should  be  detached,  and  entered  by  a 
lobby  with  swing-doors  and  opposite  windows.  A  different  arrangement  will 
be  seen  in  the  plan  (Fig.  1514)  of  a  ward  of  the  Johns  Hopkins  Hospital, 
where  the  lavatory  serves  as  a  lobby  or  intervening  roqm  through  which 
is  the  entrance  to  the  water-closet,  the  good  ventilation  of  both  rooms  being 
considered  a  sufficient  precaution.  The  advantages  of  this  arrangement  are 
those  of  convenience  and  avoidance  of  a  considerable  projection  from  the 
side  of  the  building,  that  would  obstruct  the  free  flow  of  air  along  the  outer 
wall.  Three  closets,  two  urinals,  and  three  bowls  in  the  lavatory,  are  an  ample 
allowance  for  an  ordinary  ward  for  men  of  from  24  to  32  beds.  There  should 
be  a  special  receptacle  for  chamber-utensils,  and  the  best  slop-sink  is  one  which 
is  large  arid  funnel-shaped,  of  heavy  tinned  copper,  and  with  a  faucet  above 
it,  to  which  a  short  piece  of  rubber  hose  may  be  attached.  This  sink  should 
stand  free  from  the  wall,  on  a  tiled  floor.  Simple  oval  hopper-closets,  with 
flushing  rims  and  hinged  seats,  are  very  satisfactory.  Automatic  flushing 
apparatus  may  be  used,  that  discharges  water  as  often  as  may  be  desired ;  and 
a  modern  device  to  produce  the  flow  by  pressure  on  the  seat,  by  which  a  part 
of  the  flow  occurs  before  using,  works  very  well.  All  these  appliances  should 
be  left  exposed,  without  being  inclosed  by  wood  work,  as  should  be  the  water 
and  soil  pipes,  unless  placed  in  a  large  central  ventilating  shaft  arranged  to 
be  easily  accessible.  The  soil  pipes  should  extend  of  full  size,  upward  through 
the  roof,  and  at  the  foot  of  each  there  should  be  an  inlet-pipe  for  fresh  air  ; 
and  all  the  traps  should  be  ventilated  by  separate  pipes  carried  through  the 

Fig.  1514. 


Ward  in  Johns  Hopkins  Hospital ;  scale  40  feet  to  one  inch.  A,  C,  private  wards ;  B,  bath-room  ;  D,  dining  room  ■ 
E,  linen  closet ;  P,  store-room  for  patient's  clothing ;  K,  kitchen  ;  L,  lavatory ;  ir,;Eur8e's  closet ;  P,  water-closets ' 
V,  ventilating  shaft. 

roof.  While  the  floors  of  all  these  rooms  may  be  of  wood,  because  it  is 
not  as  cold  for  the  feet  as  tiles  or  stone,  the  latter  should  be  used  around 
the  slop-sink  and  urinals,  and  the  walls  of  all  such  service-rooms  should  be 
covered  with  tiles  to  the  height  of  five  or  six  feet,  with  painted  plastering 
above.  Space  should  be  provided  for  keeping,  and  arrangements  for  filling 
and  discharging,  a  portable  bath-tub  on  rollers  for  each  ward. 

The  plan  which  is  here  given  (Fig.  1514),  of  a  one-story  sick-ward  of  Johns  Hopkins 
Hospital,  which  with  others  has  been  kindly  furnished  by  Dr.  Billings,  shows  a  very 
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complete  provision  of  service-rooms,  with  a  peculiar  arrangement  of  the  water-closets 
and  lavatory  ;  the  central  hall  with  its  large  ventilating  chimney  and  open  fireplace  is 
a  special  feature. 

A  cross-section  and  part  of  a  longitudinal  section  of  the  building  is  shown  in  Fig.  1515, 
and  will  be  referred  to  again  in  connection  with  ventilation  and  warming.  The  size  of 
the  ward  is  90  feet  10  inches  long,  27  feet  8  inches  wide,  and  16  feet  average  height. 

Fig.  1515. 
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Pavilion  of  Johns  Hopkins  Hospital :  cross^section  and  part  of  longitudinal  section. 

The  square  bay  window  at  the  outer  end  is  8  feet  deep  and  14  feet  8  inches  wide. 
The  space  per  bed  is  7  feet  7  inches  along  the  wall,  104  feet  of  floor  area,  and  1675 
feet  of  air  space.  The  principal  floor  of  each  pavilion  is  13  feet  above  the  ground 
level,  and  the  basement  is  thus  11  feet  6  inches  high  under  the  wards,  and  9  feet  high 
under  the  rest  of  the  building. 

In  a  tvsro-story  pavilion  the  arrangement  of  the  wards  should  be  the  same, 
with  a  device  for  the  entire  separation  of  the  two  wards  by  having  an  inde- 
pendent entrance  to  the  upper  one,  by  a  stairway  leading  from  the  open 
connecting  corridor.     The  place  of  "this  stairway  is  shown  in  Fig.  1514. 

In  Grermany  there  are  a  number  of  important  hospitals  built  in  part  accord- 
ing to  the  new  principles,  with  one-story  pavilions  for  surgical  cases,  while 
some  of  the  buildings  have  three  stories.  The  Berlin  Hospital  is  entirely 
without  connecting  corridors,  and  izi  other  hospitals  these  have  only  roofs 
and  open  sides  on  the  principal  story,  with  closed  basements.  A  peculiarity 
of  the  Heidelberg  hospital  is,  that  its  six  one-story  wards  have  a  capacity  of 
only  16  beds  each.  These  German  hospitals  show  good  examples  of  simply 
-jconstructed,  long  pavilion-wards,  but,  according  to  the  custom  of  the  country. 


1100 


APPENDIX. 


they  are  planned  without  attempting  to  cut  off  the  water-closets  from  the 
wards. 

In  France  a  notable  innovation  has  been  made  in  the  form  of  hospital 
wards,  by  the  introduction  within  the  last  ten  years  of  the  system  devised 
by  M.  Toilet,  an  eminent  engineer.  The  "  Toilet  system"  has  been  applied 
to  many  buildings,  such  as  military  barracks  and  schools,  and  to  the  Bourges, 
St.  Denis,  BichSt  and  Montpellier  hospitals,  of  which  plans  and  descriptions 
are  given  in  Mouat  and  Snell's  excellent  work  on  hospital  construction  and 
management.  The  principle  of  construction  "  consists  of  forming  both 
the  sides  and  the  roofs  of  the  wards  with  curved  wrought-iron  I-shaped  ribs, 
placed  about  five  feet  from  centre  to  centre,  and  filling  in  between,  at  the 
lower  part,  with  brickwork,  and  the  upper,  or  roof  portion,  with  tiling  and 
brickwork,  or  concrete.  The  outer  surfaces  of  the  roof  are  finished  with  a 
coating  of  cement  or  tiles,  and  the  inner  surfaces  with  plaster,  upon  which 
is  laid  three  coats  of  oil  paint." 

The  novelty  of  the  form  consists  in  finishing  the  interior  surface  of  the 
walls  and  roofs  in  the  shape  of  a  pointed  Gothic  arch.  It  is  claimed  that  such 
buildings  are  incombustible ;  that  they  do  not  absorb  disease  germs ;  that  the 
free  passage  of  air  is  not  checked  by  sharp  angles  ;  and  that  it  is  always  possi- 
ble to  cleanse  the  inside  surfaces  with  gas-flames  or  flush  them  with  streams 
of  water.  The  ventilation  is  effected  mainly  by  windows  and  doors,  and  largely 
by  inlets  under  the  windows  and  outlets  in  the  apex  of  the  roof  a  little  way 
below  its  ridge.     These  openings  are  provided  with  valves.     In  some  of  the 

Fig.  1516. 
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wards,  small  upper  windows  are  placed  about  half  way  up,  on  the  curved  side 
of  the  roof.  It  is  a  part  of  the  system  also  that  the  sick  shall  be  divided  into 
small  numbers  in  one-story  buildings,  and  that  these  shall  be  raised  high  above 
the  ground  upon  open  arches  ;  and  that  the  water-closets  shall  be  entirely 
detached  from  the  wards  by  means  of  cross-ventilated  lobbies.  The  Bourges 
Hospital  furnishes  almost  the  first  example  of  this  modern  arrangement  in  a 
continental  hospital.  The  St.  Eloi  Hospital  at  Montpellier  is  now  almost 
completed. 
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A  plan  and  elevation  of  one  pavilion  are  shown  in  Fig.  1516.  (This  and  Fig.  1518 
have  been  taken  from  the  work  of  Mouat  and  Snell  by  the  courtesy  of  the  authors.) 
The  form  of  the  roof  is  shown  in  the  section  of  the  corridor,  on  the  right  of  the  drawing 
of  the  front  elevation.  This  corridor,  connecting  all  the  principal  wards,  except  the 
isolation,  lying-in,  and  puerperal-fever  wards,  is  covered  by  a  roof,  but  open  at  the 
sides.  That  part  of  the  corridor  which  is  between  the  buildings  is  supported  on  arches, 
and  the  basement  is  open  like  that  under  the  wards  ;  but  the  space  under  this  corridor 
and  adjoining  the  building  is  closed  in,  forming  a  narrow  room  which  is  used  for  a  con- 
valescent ward  of  eight  beds. 

The  wards,  of  28  beds  each,  are  larger  than  those  in  the  other  hospitals  mentioned, 
and  the  water-closets,  instead  of  being  placed  in  a  continuation  of  the  axis  of  the 
ward,  are  in  an  annex  that  projects  from  the  offices,  forming  the  central  block  of  each 
double  pavilion ;  and  they  can  be  reached  from  the  ward  only  by  passing  out  on  the 
balcony  which  in  this  part  is  covered  by  permanent  roofing.  Verandas  run  along  the 
outside  of  each  wall,  and  in  fine  weather  the  beds  may  be  wheeled  out  upon  them 
through  the  casement  windows.  Awnings  can  be  drawn  over  these  verandas.  The 
new  Army  and  Navy  hospital  at  Hot  Springs,  Arkansas,  was  built  on  the  plan  of  the 
"  Toilet  system." 

An  objection  to  this  system  is  the  height  of  the  wards.  It  is  common  in 
Prance  to  build  wards  18  or  20  feet  high,  while  in  the  "  Toilet  system"  the 
extreme  height  is  25  feet.  The  English  rule  is  13  feet.  Eeference  has 
already  been  made  to  the  results  of  experiments  showing  that  a  greater 
height  than  12  feet  is  probably  of  no  advantage. 

Square  wards,  with  central  chimneys  and  fireplaces,  have  been  in  successful 
operation  in  the  main  building  of  the  Massachusetts  General  Hospital  for 
many  years.  In  1873  two  temporary  square  wards,  already  referred  to,  were 
built,  one  containing  rooms,  and  the  other  an  open  ward.  The  latter  is  44 
feet  square  inside,  16  feet  high  at  the  walls,  22J  feet  high  in  the  centre,  being 
partly  finished  into  the  roof,  and  is  arranged  for  20  beds,  allowing  about  1840 
feet  of  air-space  to  each  bed.  The  service-rooms  are  on  one  side  of  the 
ward,  adjoining  the  entrance,  and  there  are  14  windows  of  ordinary  size, 
with  hinged  transom  windows  over  them,  arranged  on  the  other  three  sides 
of  the  ward.  In  the  centre  of  the  ward  is  a  chimney  stack,  on  two  opposite 
faces  of  which  are  open  fireplaces,  and  on  the  other  two,  open  Franklin  soap- 
stone  stoves,  the  flues  of  which  are  four  iron  pipes  placed  inside  the  stack. 
Auxiliary  heat  is  furnished  by  four  steam  radiators  hung  under  the  floor. 
Additional  ventilation  upward  is  provided  for  by  4  registers  in  the  ceiling, 
opening. into  a  large  central  roof-ventilator ;  and  downward  by  12  registers 
in  the  floor,  through  ducts  under  it  which  lead  to  the  stack-flue.  Dr.  Folsom's 
plan  for  such  a  ward  provides  for  23  patients  in  a  room  56  by  43  feet,  with 
increase  of  space  for  service-rooms  as  shown  in  Fig.  1517.  An  improvement 
could  be  made  in  the  arrangement  of  the  water-closets.  The  Warren  ward, 
described .  above,  has  been  in  satisfactory  use  for  ten  years,  and  its  cheerful- 
ness is  very  pleasing. 

The  new  Civil  Hospital  at  Antwerp  has  attracted  much  attention  because 
it  is  the  first  one  having  circular  wards.  Besides  the  usual  service-buildings, 
it  consists  of  eight  circular  pavilions  of  two  stories  each.  Connected -with 
them  by  separate  bridges  above  and  below,  there  are,  on  one  side  a  small 
building  containing  bath-room,  lavatory,  etc.,  and  on  the  opposite  side  a 
larger  annex,  with  three  separation-wards,  stair-case,  etc. 

Each  of  these  wards  has  a"  diameter  of  61  feet  6  inches,  and  an  average  height  of 
17  feet,  giving  each  patient  about  149  feet  of  floor-space,  and  2525  feet  of  air-space. 
A  space  is  divided  off  in  the  centre  for  the  nurse.  Each  ward  has  18  windows 
and  20  beds.  The  ventilation  is  effected  mainly  by  windows,  in  moderate  weather. 
At  other  times  fresh  air  is  driven  into  the  wards  by  fans,  and  the  foul  air  is  removed 
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by  flues  beginning  at  the  outer  wall,  at  the  head  of  each  bed,  and  leading  under  the 
floor  to  a  large  iron  shaft,  which  passes  vertically  upward  through  the  centre  of  the 
building.  The  floor  plan  of  one  ward,  shown  in  Fig.  1518,  is  from  the  work  of  Mouat 
and  Snell. 

An  octagon  pavilion,  two  stories  high,  for  24  beds  in  each  ward  and  with 
eervice-rooms  arranged  similarly  to  those  shown  in  Fig.  1514,  and  built 
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according  to  a  plan  by  Dr.  Billings,  forms  an  interesting  feature  of  the  Johns 
Hopkins  Hospital. 

.  Two  or  more  isolating  wards,  at  least  one  for  each  sex,  are  essential  for 
every  hospital.  They  should  never  be  of  more  than  one  story.  They  should 
be  divided  into  single  rooms,  and  should  have  abundant  air-supply  and  ven- 
tilation, and  facilities  for  the  practical  isolation  of  each  patient  if  necessary. 
Such  a  building  was  erected  in  1874,  at  the  Massachusetts  G-eneral  Hospital, 
called  the  Bigelow  Ward ;  a  plan  of  it  is  shown  in  Fig.  1519.     It  has  done 

Fig.  1519. 
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excellent  service,  and  has  formed  the  model  of  a  more  elaborate  and  expen- 
sive building  of  the  Johns  Hopkins  Hospital  for  the  same  purpose. 

The  building  is  of  brick,  with  double  walls,  20  feet  high  on  the  outside.  It  is  di- 
vided longitudinally  by  a  hall  8  feet  wide  and  24  feet  high,  covered  by  a  monitor  roof, 
with  windows  opening  inwards,  and  warmed  by  fresh  air  passing  over  steam  radiators 
under  the  floor ;  the  ends  of  tbis  hall  are  chiefly  of  glass.  The  rooms,  8  by  12  feet  each,' 
are  only  13^  feet  high,  and  thus  the  high  and  airy  hall  bears  to  them  the  relation  of 
the  outer  air.  Fresh  air  is  introduced  into  each  room  at  the  rate  of  8000  feet  per 
hour,  and  there  are  ventilating  outlets  at  the  top  and  bottom  of  the  room,  besides 
through  the  corner  fireplace.     The  cost  of  the  building  was  $27,000. 

For  the  treatment  of  certain  cases  of  infectious  disease,  small  and  cheap 
wooden  huts  are  very  useful.  The  chief  requirements  are  that  they  shall  be 
raised  above  the  ground,  shall  be  ventilated  through  the  ridge-pole,  and  shall 
contain  within  themselves  everything  necessary — a  small  kitchen ,  nurses'  room, 
water-closet,  etc.  An  excellent  cottage  of  this  kind,  20  feet  square,  for  two 
patients,  was  planned  by  Dr.  Wylie  for  the  Presbyterian  Hospital,  in  ISTew 
York,  and  is  described  in  the  Handbook  for  Hospitals  published  by  the  State 
Charities'  Aid  Association  of  that  State.  More  permanent  and  properly 
constructed  pavilions,  strictly  isolated,  for  small  numbers  of  such  cases,  have 
been  used  successfully  as  adjuncts  of  large  hospitals;  and  in  case  of  epidemics, 
and  for  regular  summer  use  for  surgical  and  other  patients,  while  permanent 
wards  are  being  renovated,  as  is  the  custom  at  the  Boston  City  Hospital, 
tents  are  of  undoubted  value. 

At  the  London  Fever  Hospital,  a  small  isolation-building  of  interesting 
character,  planned  by  Mr.  Keith  D.  Young,  has  recently  been  built.  A 
ground  plan  of  this  building  is  shown  in  Fig.  1520,  with  the  courteous 
permission  of  the  architect,  of  whose  written  description  a  brief  abstract  is 
given. 

It  is  raised  upon  arches  3J  feet  above  the  ground,  which  is  excavated  4^  feet  and 
covered  with  concrete,  giving  a  clear  way  through,  under  the  building.     The  corridor 
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is  entirely  open,  so  that  the  three  rooms  open  to  the  outer  air.  The  walls  are  entirely 
lined  with  glazed  brick,  and  the  floors  are  of  oak  blocks  laid  in  asphalt  and  concrete. 
The  entering  fresh  air  is  warmed  in  "its  passage  around  the  grate  in  the  fireplace.  This 
building  is  designed  for  paying  patients. 

'  Fig,  1520. 


London  Fever  Hospital, 

The  arrangements  of  the  laboratory,  water-closet,  and  bath-room  have  been 
described.  All  other,  service-rooms,  as  well  as  these,  should  be  well  lighted. 
The  nurse  should  have  a  cheerful,  sunny  room,  if  she  must  live  in  the  ward 
building.  For  economy  alone,  to  say  nothing  of  good  health  and  better 
service,  a  separate  home  for  nurses  is  an  advantage,  as  is  shown  by  the  expe- 
rience of  hospitals  which  have  made  such  wise  provision. 

The  fittings  of  the  dining-room  and  scullery  should  be  simple  in  construc- 
tion, the  shelving  for  crockery  should  be  open,  and  all  the  plumbing  should 
be  exposed,  with  no  inclosed  spaces  under  the  sinks,  etc.  There  should  be  a 
gas-stove,  means  for  keeping  food  warm,  and  a  small  refrigerator ;  a  broom- 
closet  is  essential.  The  medicine-opening  from  the  hall,  hy  having  glass  in 
its  door,  exposing  its  contents,  will  be  more  tidily  kept,  and  should  be  sup- 
plied with  hot  and  cold  water,  a  bowl  and  marble  slab.  The  rooms  for  linen 
and  patients'  clothing,  should  have  no  drawers ;  but  shelves  of  wooden  slats, 
and  narrow,  shallow  stalls  along  the  wall,  equal  to  the  number  of  beds  in  the 
ward,  will  be  found  cleanly  and  convenient. 

Size  of  Hospital  and  Arrangement  of  Wards  and  Accessory  Buildings. — 
A  hospital  of  a  private  character  built  by  a  benevolent  association,  or  by  an 
individual,  will  have  its  size  determined  by  the  amount  of  the  fund  provided, 
or  which  is  likely  to  be  available  from  any  source  of  future  support.  Muni- 
cipal and  other  public  hospitals  are  usually  built  in  part  at  first,  and  addi- 
tions are  made  according  to  the  increase  of  the  population  to  be  served.  The 
character  of  the  poor  differs  so  much  in  different  cities  as  to  being  self-sup- 
porting and  in  so  many  other  ways,  and  the  provision  of  hospital  accommo- 
dation for  the  sick  is  so  various  in  kind  and  amount,  that  there  are  no 
reliable  data  for  determining  the  correct  proportion  of  beds  in  general  hos- 
pitals, required  for  a  given  population.  In,1867,  Dr.  Oppert  estimated  that 
there  should  be  four  beds  for  every  1000  inhabitants  of  London.     This  is 
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probably  too  large  an  allowance  for  American  cities,  in  some  of  which  2  per 
1000  would  be  ample  for  the  total  of  strictly  general  hospitals  for  the  poor, 
including  almshouse  hospitals,  and  excluding  those  for  special  classes  of  cases 
and  for  the  insane. 

It  is  enough  to  say  that  the  natural  growth  of  any  important  hospital 
should  be  provided  for  in  its  foundation.  There  should  be  extra  ground- 
space,  and  its  administrative  parts  should  be  planned  for  the  probable 
enlargement  of  the  work.  The  cardinal  principle  should  be  maintained,  that 
there  must  be  simplicity  of  construction,  and  wards  of  only  one  or  two 
stories  ;  and  to  build  only  as  far  as  the  money  will  go,  rather  than  to  gain 
capacity  by  increasing  the  height  of  the  buildings. 

The  arrangement  of  the  ward-units  of  construction  may  now  be  considered 
in  relation  to  each  other,  and  to  the  other  buildings ;  and  it  will  be  assumed 
that  there  is  to  be  a  capacity  of  200  or  400  beds.  In  every  hospital  there 
should  be  a  separate  one-story  ward  for  the  more  serious  surgical  cases,  for 
each  sex.  Surgical  patients  without  open  wounds  or  febrile  conditions,  as  a 
general  rule,  may  be  placed  in  two-story  pavilions,  but  the  distribution  of 
some  of  these  cases  among  the  more  serious  ones  lessens  the  aggregation  of  the 
latter.  Children's  wards  may  be  in  such  a  two-story  building.  There  should 
be  a  completely  detached  surgical  isolating  ward,  even  if  it  must  be  a  small 
one,  for  each  sex. 

An  important  adjunct  of  the  surgical  service  is  an  operating  theatre,  hav- 
ing a  good  skylight  with  a  northern  aspect,  and  the  size  of  the  room  will  be 
determined  by  the  number  of  students  in  attendance.  Convenient  rooms  should 
be  provided  for  the  use  of  patients  before  and  after  operations,  a  room  for  ad- 
ministering ansesthetics,  a  splint-room,  etc.  The  accident  or  receiving  room 
should  be  of  good  size  and  well  lighted,  and  may  conveniently  be  in  the  same 
building.  There  should  be  a  surgical  office  or  consulting-room,  and,  as  the 
centre  of  the  whole  surgical  service  may  properly  be  here,  a  room  also  for  house 
pupils  and  their  work,  and  one  for  the  supervising  ward-master  of  the  service. 
The  out-patient  department  may  be  included  in  a  separate  section,  and  with 
a  different  entrance,  in  the  same  building ;  but  it  is  better  to  have  it  by  itself, 
and  it  should  certainly  be  kept  out  of  the  administration-building.  Economy 
of  service  is  gained,  besides  other  advantages,  by  having  only  one  public 
entrance  to  the  hospital  grounds,  and  one  porter's  office.  This  should  be  in  the 
same  building  as  the  out-patient  department,  and  the  people  who  visit  the  latter 
should  be  limited  to  this  building,  in  which  also  those  who  come  on  visiting 
days  to  see  their  friends  in  the  wards  may  be  gathered  at  appointed  hours, 
and  sent  to  different  parts  of  the  hospital  without  intruding  upon  the  pre- 
cincts of  the  administrative  offices. 

The  medical  department  should  have  a  one-story  building  for  a  fever  ward 
for  each  sex,  and  one  or  more  small,  detached,  isolating  wards  for  infectious 
diseases ;  but  a  larger  proportion  of  medical  than  of  surgical  cases  of  certain 
kinds  can  be  put  in  two-story  buildings.  In  a  large  hospital,  it  will  be  con- 
venient to  establish  a  central  arrangement  of  two  or  three  small  offices,  and 
a  receiving  and  examining  room  for  the  staff  and  the  supervisor  of  the 
medical  service.  All  new  patients  may  be  received  here  by  a  separate  entrance, 
as  in  the  surgical  department.  In  connection  with  these  offices  there  may 
be  a  laboratory  for  chemical  examinations,  use  of  microscoj)e,  etc.  It  is  a 
very  convenient  arrangement  to  have  these  surgical  and  medical  centres  close 
to  the  administration  building,  but  separatie  from  it,  with  speaking-tube  or 
telephone  connections ;  and  these  two  centres  may  be  in  buildings  the  upper 
two  stories  of  which  may  be  use^  for  paying  patients,  or  which  may  contain 
small  wards  for  special  classes  of  cases,  as  in  the  Boston  City  Hospital. 


CONSTRUCTION   AND   ORGANIZATION   OF   HOSPITALS. 


1107 


A  general  plan  of  the  Johns  Hopkins  Hospital  is  given  in  Fig.  1521.  The  building 
marked  F  is  on  the  south  side  of  the  grounds,  and  the  ward-buildings  shown  in  the 
plan,  in  tKe  rear  of  it,  are  not  to  be  built  at  present.  The  separate  location  of  the 
laundry,  etc.,  is  to  be  noticed.     In  Fig.  1522  is  a  ground  plan  of  the  Boston  Hospital. 

It  is  the  rule  that  hospital  buildings  should  be  separated  from  each  other 
by  a  distance  not  less  than  twice  the  height  of  their  upright  walls.  At  the 
Johns  Hopkins  Hospital  this  distance  is  three  times  the  height.  As  a  general 
rule,  the  direction  of  the  wards  should  be  from  north  to  south,  or  from  north- 
east to  southwest.  In  very  warm  climates,  however,  there  is  reason  for 
having  them  lie  east  and  west,  with  a  veranda  on  the  south  side. 

Fig.  1521. 
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Such  arrangements  as  are  shown  in  Figs.  1521  and  1522,  localize  the  work, 
give  a  distinctness  and  unity  to  each  service — surgical  and  medical — and  form 
organizations  that  promote  ease  of  management,  while  they  disencumber  the 
main  administration  department  of  much  worry  and  confusion  that  must 
arise  in  a  large  and  busy  hospital,  if  all  its  affairs,  internal  and  external,  are 
conducted  in  a  series  of  adjoining  offices. 

The  plan  of  organization  should  be  considered  beforehand,  and,  whatever 
it  is,  the  arrangement  should  be  such  as  to  locate  conveniently  and  distinctly 
each  part  of  the  service,  and  to  prevent  confusion.  ' 

The  administration-buildings  in  large  hospitals  should  contain,  on  the  first 
floor  and  in  the  basement,  only  the  rooms  to  be  used  for  general  business 
purposes.  There  should  be  a  general  reception-room  for  visitors  who  come 
to  do  business  with  the  superintendent ;  the  offices,  public  and  private,  of 
this  officer — and  the  latter  room,  if  of  good  size,  may  serve  also  for  the  occa- 
sional meetings  of  the  trustees ;  a  large  room,  or  suit  of  rooms,  for  a  medical 
library  ;  an  office  for  a  superintendent  of  nurses,  if  desired  ;  and  one  for  the 
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steward  or  purveyor,  although  more  room  can  advantageously  be  given  this 
officer  in  a  high  basement,  and  he  will  thus,  with  his  storekeeper,  be  located 


PIATE  mi. 


Boston  City  Hospital 


nearer  to  the  store-rooms,  and  supervision  of  the  kitchen,  etc.,  which  should 
be  placed  in  adjoining  buildings,  will  be  facilitated. 

In  the  basement  thei-e  may  be  also  the  linen  store-rooms,  and  the  dining- 
rooms  of  the  employes,  and  those  for  nurses,  unless  provided  elsewhere  •  ai^ 
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the  dispensary  should  be  here,  or  in  an  annex,  to  remove  its  disagreeable  accom- 
paniments from  the  main  building.  Such  an  arrangement  can  be  comfort- 
ably made  in  a  basement  story  10  feet  high,  with  its  floor  4  or  5  feet  below 
the  ground-level,  and  good  windows  can  be  had  by  "  banking  oiF"  the  earth  in 
front  of  them.  Corridors  leading  to  other  service-buildings  may  have  closed 
basements,  with  the  same  floor-level ;  and  other  corridors  may  extend  to  the 
pavilions,  currents  of  air  being  prevented  from  entering  the  wards  by  a 
proper  system  of  swinging  doors.  Such  convenience  of  communication  is  of 
great  importance  in  cold  climates  for  many  purposes,  besides  furnishing  a  way 
for  steam  and  water  pipes,  etc.,  and  for  carrying  food  in  a  satisfactory  manner. 
There  can  be,  very  easily,  an  absolute  cut-off  of  air-way  in  such  a  corridor- 
basement,  by  making  a  bridge  of  a  short  section  of  it,  or  by  leaving  the  sides 
open  with  wire  guards  and  projecting  roofs  to  keep  out  rain  and  snow ;  and 
there  may  be  doors  both  ways  from  this  open  space,  thus  making  a  short 
covered  way  at  any  desired  point  near  a  pavilion  or  other  service-building. 
On  the  principal  floor  these  corridors  should  have  entirely  open  sides,  or  at 
least  sections  of  them  should  be  open.  Terraced  walks  on  the  corridor  roofs 
are  very  useful  in  connecting  the  two-story  buildings. 

The  administration-building  need  not  be  as  large  as  it  is  often  made,  and 
a  good  general  rule  for  the  arrangement  of  its  offices  is,  that  all  business 
between  its  chief  office  and  the  outside  public,  including  the  visiting  medical 
staff,  etc.,  should  be  done  on  the  first  floor ;  and  that  all  business  pertaining, 
in  the  main,  to  internal  domestic  affairs,  and  requiring  communication  with 
the  wards,  should  be  done  in  the  basement  offices  by  way  of  the  corridor 
connections.  This  avoids  confusion  between  public  business  and  the  internal 
concerns  of  the  household.  The  upper  stories  of  this  building  should  serve 
only  as  the  residence  of  officers  and  house-servants.  The  provision  of  a  cer- 
tain degree  of  domestic  privacy  and  comfort  is  not  only  humane,  but  has  its 
product  in  the  general  welfare,  in  the  better  service  that  can  be  given  on  a 
basis  of  good  health.  To  the  same  end,  a  separate  residence  for  the  superin- 
tendent of  a  large  hospital  has  definite  economic  value. 

The  kitchen  building  should  have  its  complement  of  rooms  for  cooking 
appliances,  bakery,  store-rooms,  refrigerators,  etc.,  and,  with  its  floor  a  few 
feet  below  the  level  of  the  ground,  its  roof  need  not  be  more  than  10  or 
12  feet  above.  This  building  should  be  of  one  story  only,  for  the  most  part, 
and  its  principal  rooms  should  be  well  lighted  and  ventilated,  and  made 
airy  by  a  monitor  roof.  Thus  it  will  be  comparatively  low,  the  air  will  cir- 
culate more  freely  over  it  and  among  the  buildings,  and  the  winds  will  tra- 
verse the  hospital  grounds  with  less  obstruction.  The  same  rule  applies  to 
the  laundry  building,  but  this,  for  some  reasons,  is  more  convenient  if  placed 
on  the  ground  level,  in  which  case  there  is  no  objection  to  having  the  ser- 
vice-corridor incline  upward,  but  there  should  then  be  an  effective  cut-off  at 
its  connection  with  the  laundry.  If  this  building  be  suitably  placed,  the  iron- 
ing-rooms and  drying-rooms  may  be  in  a  second  story,  and  less  ground-space 
will  be  occupied. 

There  should  be,  apart  from  the  laundry  proper,  a  rinse-house,  to  which 
all  badly-soiled  clothing  and  offensive  dressings  should  be  taken  at  once  from 
the  wards,  in  tight  metal  pails,  for  a  preliminary  cleansing.  The  disinfect- 
ing-room  should  be  in  this  house,  fitted  with  apparatus  for  applying  dry  heat 
or  superheated  steam  to  articles  of  clothing,  mattresses,  etc.  An  excellent 
chapter  on  the  hospital  laundry  may  be  found  in  the  "  Handbook  for  Hos- 
pitals" already  referred  to. 

The  boiler-house  generally  requires  that  its  floor  shall  be  at  a  lower  level 
than  that  of  other  buildings,  and  for  this  purpose  advantage  may  be  taken 
sometimes  of  sloping  ground.     This  building  and  the  laundry  should  be  near 
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together,  for  economy  in  steam  and  care  of  machinery,  and  should  be  placed 
at  the  rear  of  the  grounds,  with  an  entrance  from  the  back  street. 

The  housing  of  kitchen  and  laundry  servants  should  not  be  over  the  work- 
rooms of  the  two  departments,  and  if  possible  a  separate  place  should  be 
provided  for  each.  This  should  never  be  in  the  administration-building, 
but  there  may  be  an  annex,  in  which  the  servants  can  have  rooms,  over  base- 
ment and  first-floor  ofiices,  etc. 

The  dead-house  is  naturally  placed  in  a  building  with  the  autopsy-room, 
and  the  rooms  of  one  may  be  above  those  of  the  other ;  they  should  be  pro- 
perly fitted  for  their  purposes  with  tiled  floors  and  walls,  mai-ble  slabs,  a 
ventilating  autopsy-table,  and  a  good  skylight. 

For  the  nurses,  the  best  plan  is  to  have  a  separate  "  home,"  in  which  each 
nurse  shall  have  her  own  bedroom.  The  superintendent  of  nurses  should 
also  have  her  rooms  there,  and  the  building  should  contain  a  class-room,  a 
library,  a  pleasant  sitting-room,  a  dining-room  and  kitchen,  a  sick-room, 
bath-rooms,  etc.  In  default  of  such  a  building  the  nurses  are  usually  placed 
in  rooms  next  the  wards,  or  in  the  upper  rooms  of  the  "head -houses"  of  the 
pavilions ;  in  which  case  the  rooms  should  be  of  good  height,  and  the  roofs 
should  be  built  for  proper  coolness  in  summer.  Nurses  should  not  be  placed 
in  the  administration-building. 

In  smaller  hospitals,  much  ingenuity  can  be  used  in  adapting  the  more  or 
less  limited  space  to  all  their  various  requirements,  but  usually  due  regard  may 
be  given  to  the  proper  relation  of  things  that  should  not  be  put  together.  A 
good  example  of  a  small  hospital  may  be  seen  in  Figs.  1525  and  1526,  show- 
ing plans  of  the  Barnes  Hospital  in  Washington. 

Ventilating,  Warming,  and  Lighting. — The- "  natural  ventilation"  of  hos- 
pital wards,  which  has  been  largely  provided  for  in  what  has  been  described 
as  proper  for  their  form  and  construction,  includes  also  the  air-supply,  and 
relates  to  the  means  employed  in  warm  weather,  when  advantage  is  taken 
of  the  natural  movements  of  the  air,  without  the  use  of  heat  or  other  arti^ 
flcial  means.  The  favoring,  conditions  required  are  best  afibrded  in  a  large 
ward  or  room  of  the  prescribed  width,  with  opposite  windows,  through  which 
and  the  doors,  when  open,  the  air  may  move  freely  in  and  out.  The  transom 
windows,  and  such  appliances  as  the  "Sheringham  valves,"  placed  near  the 
ceiling,  arranged  to  deflect  the  air  upward  and  prevent  draughts  from  falling 
upon  the  patients,  are  useful.  Fresh  air  may  be  introduced  near  the  floor, 
behind  the  head  of  each  bed,  through  perforated-brick  or  larger  openings  in 
the  wall,  with  perforated  metal  screens  on  the  inner  surface  to  break  up  the 
currents  of  air.  For  the  purposes  of  natural  ventilation,  use  may  be  made 
also  of  openings  in  the  upper  part  of  the  walls,  or  of  the  ridge  ventilation  of 
one-story  wards  ;  or  of  openings  in  the  ceiling  leading  to  a  ventilating  chim- 
ney, which  has  the  advantage  of  afibrding  means  of  applying  heat  to  aid  in 
the  process  of  extraction. 

The  amount  of  air-space  prescribed  for  each  bed,  is  based  partly  upon  the 
requirement?  for  natural  ventilation ;  and  it  bears  an  important  relation  to  all 
the  questions  of  warming,  ventilating,  and  the  necessary  air-supply,  when  the 
natural  inlets  to  the  ward  must  be  closed  or  little  used,  as  in  cold  climates.  It  is 
difficult  to  change  the  air  in  a  room,  with  comfort  to  the  occupants,  oftener  than 
three  times  in  an  hour,  and  it  will  naturally  be  less,  even  in  well- ventilated 
wards.  De  Chaumont  says  that  the  air-supply  should  not  be  less  than  4000 
cubic  feet  per  bed,  per  hour,  in  ordinary  cases  of  sickness,  and  this  would  re- 
quire an  air-space  of  1333  feet  per  bed,  which  agrees  with  the  rule  already  given 
in  regard  to  the  construction  of  wards,  as  the  space  above  12  feet  should  not 
be  reckoned.     Billings  defines  ventilation  as  including,  besides  the  securing  a 
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change  of  air,  "the  idea  of  a. thorough  mixing  of  pure  air  with  impure  air, 
in  order  that  the  latter  may  be  diluted  to  a  certain  standard,"  and  says  that 
this  is  "  good  ventilation,"  and  all  that  is  practically  attainable.  Sanitarians 
generally  agree  that  the  amount  of  air-supply  required,  is  that  needed  to 
keep  an  occupied  room  free  from  perceptible  odor  to  a  person  entering  it  from 
the  outer  air.  The  measure  of  impurity  is  the  percentage  of  carbonic  acid 
as  a  product  of  respiration ;  and  when  this  is  increased  from  the  normal 
ratio  of  between  3  and  4  parts,to  between  6  and  7  parts,  in  10,000,  a  faint  musty 
odor  is  usually  perceptible.  In  order  that  the  air  of  a  continuously  occupied 
room  should  not  have  this  odor  of  impurity,  it  is  shown  by  Parkes  that  the 
air-supply  should  be  3000  feet  per  hour,  to  maintain  this  standard  of  dilu- 
tion. Billings's  rule  is  a  most  convenient  and  practical  one,  that  heating 
surface,  foul-air  and  fresh-air  flues,  and  registers,  should  be  provided  for  an 
air-supply  of  3600  feet  per  hour. 

To  avoid  perceptible  currents  of  air  in  a  room,  its  movement  should  not 
be  more  than  IJ  feet  per  second,  anywhere  except  at  the  point  of  entry, 
where,  even  if  warm,  it  should  not  exceed  5  feet  per  second ;  and  with  a 
clear  inlet-area  of  72  square  inches  per  head,  according  to  the  generally 
accepted  rule  laid  down  by  Parkes,  the  amount  of  inflow  will  be  IJ  cubic 
feet  per  second,  at  an  average  velocity  of  3  feet  per  second,  or  5400  feet  per 
hour.  This  amount  of  inlet-area  is  necessary  to  provide  for  occasions  when 
unfavorable  atmospheric  conditions  will  cause  a  slower  movement. 

Taking  up  now  the  subject  of  properly  warming  the  air-supply  in  various 
climates — from  those  in  which  there  are  brief  seasons  of  cool  weather,  to  the 
more  northern  regions  of  the  temperate  zone,  where  provision  must  be  made 
for  variations  from  80°  or  40°  below  zero,  to  100°  F.  above — the  great  variety 
of  methods  must  be  considered  here  in  regard  to  general  principles,  and  with 
but  little  of  detail.  Open  fires  may  be  depended  upon  in  very  mild  climates, 
and  for  occasional  heating  are  useful  and  very  desirable  in  all  small  rooms ; 
and  for  large  wards  as  well,  in  cool  or  dull  weather  in  the  spring  or  fall,  and  as 
adjuncts  to  the  principal  means  of  heating  in  the  winter  season  of  the  colder 
climates.  They  have  a  particularly  cheerful  effect  in  the  centre  of  a  square 
ward;  and  the  Gralton  fireplace,  and  various  other  devices,  are  contrived 
for  being  placed  at  two  or  more  points  in  long  wards,  and  so  arranged  that 
the  fresh  air  may  be  warmed,  before  entering  the  ward,  by  passing  through 
spaces  behind  the  grates.  The  smoke  must  be  conveyed  away  by  flues  under 
the  floor,  to  the  chimneys  in  the  walls,  and  there  is  sometimes  defective 
draught,  as  the  flues  get  cool  quickly.  They  have  been  used  in  some  small 
army  hospitals  in  this^country,  and  Billings  says  that "  at  times  it  appeared  as 
if  the  inmates  might  be  frozen  to  death  by  their  own  fireplaces."  Improve- 
ments have  been  made  in  these  appliances  both  in  England  and  in  America. 
The  "  thermhydric  grate,"  invented  by  Mr.  Snell,'  in  use  at  the  St.  Marylebone 
Infirmary,  works  in  an  excellent  and  satisfactory  way.  The  sides,  back,  and  top 
of  the  fire  are  surrounded  by  a  wrought-iron  case  containing  water,  and  com- 
municating by  short  tubes  with  upright  coils  of  pipes,  so  placed  on  either  side 
that  the  water  when  heated  by  the  fire  circulates  through  them.  The  heat  of 
the  surface  to  which  the  air  is  exposed  as  it  enters  around  these  pipes,  is  not 
more  than  212°  F.,  and  the  expanding  water  in  the  apparatus  rises  into  an 
urn-shaped  vessel  on  the  top,  and  gives  off  a  slight  vapor  for  moistening  the 
air  of  the  room.  The  smoke-flue  passing  under  the  floor  is  embedded  or  en- 
cased in  sand,  which  retains  heat  and  prevents  the  cooling  of  the  flue,  and 
above  this  there  is  a  channel  in  which  the  fresh  air  becomes  somewhat 
warmed  before  it  reaches  the  grate.     The  apparatus  is  also  adapted  to  a  posi- 

1  Mouat  and  Snell,  op.  oit.,  Part  II.  p.  62. 
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tion  by  the  wall  of  a  room,  and  in  several  Englisn  hospitals  is  the  sole  means 
of  heating,  proving  also  to  be  economical  of  fuel. 

In  barracks  and  temporary  hospitals,  effective  use  is  made  of  large  cylinder- 
stoves  with  jackets  of  sheet-iron  or  zinc,  the  space  within  which  is  connected 
with  the  outer  air  by  an  opening  in  the  floor  and  an  inlet-flue,  the  air  being 
warmed  as  it  passes  by  the  stove  before  entering  the  room.  A  simpler  device 
is  to  place  such  a  stove,  with  a  movable  jacket  provided  with  an  open  side, 
before  a  window  which  may  be  opened  more  or  less.     Figs.  1523  and  1524  are 


Fig.  1523. 


Fig.  1524. 


stoves  for  hospitals. 

illustrations  of  arrangements  suggested  by  Dr.  D.  P.  Lincoln  .n  a  paper  on 
"  School  Hygiene,"  in  the  report  of  the  If.  Y.  State  Board  of  Health  for  1881-2. 
The  entrance  of  fresh  air  by  these  means  is  promoted  by  a  complementary  de- 
vice for  ventilation ;  the  stove-funnel  being  carried  to  a  large  flue  or  chimney, 
is  made  to  warm  the  air  therein  and  create  an  upward  current,  through  an  exit- 
opening  near  the  floor  or  higher,  in  the  especially  constructed  flue,  or  through 
an  unused. fireplace.  These  arrangements  do  very  well  for  small  rooms,  but  ill 
a  large  room  occupied  by  many  persons  it  is  difficult  to  introduce  fresh  air  and 
distribute  it  satisfactorily,  by  any  form  of  stove  placed  in  the  room  itself.  As 
a  rule,  it  is  always  best  to  place  the  stoves,  which  thus  become  furnaces,  in 
the  basements.  This  is  a  more  effective  means  for  giving  an  ample  air-supply, 
but  the  use  of  furnaces  is  attended  by  special  dangers  and  inconveniences. 

In  permanent  hospitals,  the  safest,  cleanest,  and  best  means  of  heating  is  by 
indirect  radiation  from  coils  of  steam  or  hot-water  pipes,  placed  at  many 
points  near  the  basement-ceilings,  in  encased  chambers,  receiving  fresh  air 
directly  through  the  outer  wall. 

Steam-heating  apparatus  is  commonly  used  in  this  country :  it  costs  less 
at  the  outset ;  workmen  are  more  accustomed  to  the  making  of  boilers  and 
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fittings  for  the  use  of  steam  ;  and  there  are  few  manufacturers  of  hot-water 
apparatus.  For  these  reasons,  repairs  of  the  latter  would  be  more  inconve- 
nient and  costly,  although  they  ought  in  the  long  run  to  be  less  so,  ibecause 
the  apparatus  is  subject  to  much  less  wear.  In  a  steam  apparatus,  heat  can 
be  generated  more  quickly,  although  it  requires  more  constant  attention  to 
keep  up  the  supply.  One  of  the  special  reasons  for  the  use  of  the  hot-water 
apparatus  is  claimed  to  be,  that  the  air  is  warmed  by  a  large  surface  at  a 
comparatively  low  temperature;  but  in  the  series  of  experiments  at  the 
Boston  Hospital,  to  which  reference  has  been  made,  while  the  external  tem- 
perature was_  ranging  from  17°  to  50°  F.,  the  temperature  of  the  entering 
air  at  the  registers,  in  three  daily  observations  for  a  week,  varied  only  from 
90°  to  96°  F.,  and  this  with  an  average  hourly  supply  per  bed,  of  over  9000 
feet  on  every  day. 

The  heating  centre  in  a  large  hospital  is  most  economically  placed,  as  a 
rule,  in  a  single  boiler-house.  The  low  pressure  system  is  to  be  preferred, 
with  the  water  of  condensation  returned  directly  to  the  boilers.  The  pipes 
should  be  large  enough  to  permit  the  free  flow  of  steam,  and  should  be  well 
protected  to  prevent  waste  of  heat.  There  should  be  a  radiator  at  the  foot 
of  each  inlet-flue  for  fresh  air,  a  valve  for  controlling  the  amount  admitted 
through  the  opening  in  the  outer  wall,  according  to  the  temperature  of  the 
entering  air,  and  a  switch-valve  to  be  worked  from  above,  by  which  the 
air  may  be  directed  over  the  hot  pipes,  or  allowed  to  pass  by  them  with- 
out being  warmed.  Thus,  varying  proportions  of  hot  and  cold  air  may  be 
mixed  in  the  inlet-pipe  above  the  radiator,  affording  the  required  tempera- 
ture at  the  register  in  the  room  above,  without  lessening  the  quantity  of  air 
supplied. 

The  use  of  a  fan  and  long  ducts,  with  branches  leading  to  the  radiators,  as 
a  means  of  introducing  air  by  propulsion,  is  valuable  as  affording  a  certain 
and  absolute  control  of  the  air-supply.  The  great  value  of  the  fan  is,  that  by 
its  use  the  wards  may  be  rapidly  flushed  out  with  large  quantities  of  air,  in 
the  morning  and  evening.  Experiments  at  the  Barnes  Hospital  have  shown 
that  the  use  of  the  fan  for  ten  minutes  made  the  very  impure  air  of  a  ward 
which  had  been  closed  for  some  time  for  the  purpose  of  the  test,  nearly  as 
pure  as  the  outer  air. 

The  air-supply  should  be  well  distributed  in  the  large  rooms.  It  should 
be  brought  in  at  the  lowest  part  of  the  rooms  and  large  wards,  and  the 
inlets  may  be  located  with  advantage  in  the  walls  under  the  windows,  thus 
warming  the  air  that  is  chilled  by  them.  There  is  also  an  advantage  in 
placing  the  inlets  midway  between  two  windows,  and  thus  between  the  heads 
of  two  of  the  beds,  thereby  serving  to  sweep  out  the  air  that  may  become 
stagnant  between  the  latter.  This  is  easily  done  in  one-story  wards.  When 
an  upper  ward  is  to  be  warmed,  the  flues  must  be  carried  up  in  the  thickness 
of  the  walls,  if  possible  where  there  are  piers  that  increase  the  thickness,  and 
in  terra-cotta  or  metal  pipes,  to  prevent  loss  of  heat.  In  a  ward  so  arranged 
that  there  is  one  inlet  for  every  two  beds,  each  inlet  should  have  at  least  one 
foot  of  clear  opening,  which  is  equivalent  to  72  square  inches  per  bed  as  pre- 
scribed. There  should  be  a  separate  and  ample  air-supply  for  each  of  the 
service-rooms,  separation-wards,  etc. 

The  ventilation  proper,  by  outlets  for  the  escape  of  foul  air  thi-ough  openings 
in  the  ceiling,  with  ridge  ventilation,  or  flues  leading  to  an  aspirating  chim- 
ney, has  been  considered  to  some  extent  in  connection  with  other  matters,  and 
is  a  necessary  complement  to  the  arrangements  for  supplying  fresh  air.  The 
outlet-openings  should  equal,  at  least,  the  area  of  the  inlets.  In  a  one-story 
ward  there  may  be  six  or  more  such  openings,  according  to  the  number  of 
beds,  and  an  allowance  of  one  square  foot  of  opening  to  each  bed,  making  a 
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total  of  4  square  feet  in  each  of  the  6  openings  for  24  beds.  These  may  be 
partially  closed  by  hinged  flaps  in  winter,  and  left  open  in  summer,  the  foul 
air  passing  into  a  long,  narrow,  ventilating  chamber  in  the  ridge,  and  thence 
out  through  ventilators  by  a  process  of  natural  ventilation.  In  place  of  such 
a  chamber,  a  duct,  increasing  in  size  as  it  takes  in  the  air  from  each  ventilator, 
may  lead  to  an  aspirating  chimney,  as  in  the  wards  of  the  Johns  Hopkins 
Hospital.  (See  Fig.  1515.)  This  aspirating  sliaft  is  octagonal,  4  feet  8  inches 
in  diameter,  and  60  feet  high  above  the  level  of  the  ward  floor ;  it  is  heated 
by  a  coil  of  pipes  placed  above  the  level  of  the  roof-ridge.  Similar  extraction- 
shafts,  smaller  in  size,  are  provided  for  service-rooms  and  separation-rooms. 
Additional  ventilation  is  obtained  through  gratings  under  each  bed,  and  ducts 
leading  diagonally  into  an  iron  channel  under  the  basement  ceiling.  This 
channel  extends  along  the  axis  of  the  ward,  and  Opens  into  the  aspiration 
shaft  below  the  floor  level. 


Fig.  1525. 


Fig.  1526. 
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Barnes  Hospital ;  plan  of  basement  and  principal  floor. 


In  Figs.  1525  and  1526,  are  shown  the  basement  and  first-floor  plans  of  the 
administration-building  and  of  one  ward  for  12  beds  of  the  Barnes  Hospital. 
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The  buildings  are  of  brick,  the  central  one  three  stories,  and  the  pavilion  wings  two 
stories  high.  The  wards  of  12  beds  each  are  60  feet  long,  24  feet  wide,  and  15  feet 
high.  The  heating  is  by  coils  of  cast-iron  pipe  for  hot  water,  placed  in  fresh-air  cham- 
bers in  the  basement,  as  shown  in  the  plan.  A  large  brick  air-duct  leads  under  the 
building  from  a  shaft  8  feet  in  diameter,  and  30  feet  high,  placed  74  feet  west  of  the 
building.  At  the  junction  of  the  base  of  this  shaft  with  the  fresh-air  duct,  is  placed 
a  fan  8  feet  in  diameter,  which  drives  the  air  along  the  duct  at  a  velocity  of  from  400  to 
600  feet  per  minute.  Foul  air  is  removed  by  two  aspirating  chimneys,  about  5  feet 
in  diameter,  in  the  central  building.  These  chimneys  are,  heated  by  iron  smoke-flues 
in  their  centres,  and  into  them  open  the  foul-air  ducts,  placed  above  and  below  the 
centre  of  each  ward,  with  which  they  communicate  by  registers. 

A  good  description  of  this  excellent  building  may  be  found  in  Dr.  Billings's 
valuable  work  on  "  Ventilation  and  Heating." 

In  the  smaller  rooms  and  in  all  separation-wards  it  is  desirable  to  have  out- 
lets, leading  to  a  warmed  ventilating  shaft  or  chamber,  at  the  bottom  as  well  as 
the  top  of  the  room,  but  these  should  be  on  the  opposite  side  from  the  inlet. 
The  upper  opening  can  be  closed  when  in  very  cold  weather  it  may  be  diffi- 
cult to  warm  the  room,  and  the  lower  one  will  work  when  the  fireplace  may 
not  be  in  use.  All  the  service-rooms  should  be  independently  ventilated.  A 
central  pipe-shaft,  as  suggested  for  the  water-closets,  may  be  large  enough  to 
serve  as  a  ventilator,  and,  containing  the  soil  pipe,  may  be  extended  upward 
through  the  roof.  JBesides  the  usual  hot-water  pipes,  the  gas-jets  may  aid 
in  ventilation,  by  being  placed  within  the  shaft,  with  small  windows  to  let 
out  the  light  for  the  room  ;  and  the  waste  heat  of  the  water-boiler  for  the 
building  may  be  utilized  in  the  same  way,  by  inclosing  the  apparatus  in  the 
basement  so  that  its  escaping  heat  shall  pass  up  the  shaft.  In  general,  all  heat- 
producing  flues,  like  smoke-pipes,  should  be  of  iron,  and  should  be  placed 
within  larger  shafts  or  chimneys,  to  promote  the  process  of  aspiration,  for 
which  such  shafts  may  be  useful  if  judiciously  arranged.  For  the  additional 
ventilation  of  the  whole  system  of  drainage-pipes  and  sewei's,  it  is  of  great 
value  to  run  a  branch  pipe  to  the  boiler-house  chimney,  in  which  there  is 
constant  heat. 

In  hospitals  for  the  insane,  nurses'  "  homes,"  etc.,  where  small  rooms  are 
used  chiefly  as  chambers  and  require  to  be  only  partially  warmed,  this  is 
sufficiently  and  economically  done  by  introducing  air  from  a  well-warmed 
hall  or  corridor,  through  transoms  over  the  doors.  The  warm  air  passes 
along  the  ceiling,  at  the  same  time  being  diffused  downward,  to  the  windows 
where  the  chilling  it  receives  is  a  motive  power  that  aids  in  maintaining  the 
process  of  circulation.  The  air  thus  cooled,  falls  and  flows  along  the  floor  to 
the  inner  end  of  the  room,  where,  near  the  floor,  are  the  ventilating  openings 
essential  to  this  system.  Through  these  the  foul  air  is  conveyed  to  a  venti- 
lating chamber  or  shaft,  and  is  replaced  in  the  rooms  by  the  continuous 
entrance  of  warm  air  through  the  transoms.  The  air-supply  of  the  hall  or 
corridor  should  be  liberal,  warmed  by  indirect  radiation,  and  allowed  to 
escape  only  through  the  transoms  into  the  rooms.  For  this  reason  all  stair- 
ways should  be  cut  off  by  doors,  and  ventilators  near  the  ceiling  of  the  cor- 
ridor should  be  used  only  when  there  is  excess  of  heat,  or  for  changing  more 
quickly  all  the  air  of  the  place. 

With  the  introduction  of  recent  plans  of  separating  pavilions  and  making 
them  of  only  one  story,  there  is  a  tendency  to  rely  upon  the  simpler  means- 
of  natural  ventilation. 

The  lighting  of  wards  is  most  commonly  and  safely  effected  by  the  use  of 
gas.  In  large  wards  there  should  be  a  light  over  the  head  of  each  bed,  and, 
whether  there,  or  suspended  from  the  ceiling  in  the  centre  of  a  room,  a  spe- 
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cial  ventilator  may  be  provided  to  carry  off  the  products  of  combustion.  It 
is  obvious  that  the  electric  light  will  be  of  great  advantage  when  its  use 
becomes  practicable. 

Furnishing  and  Fittings. — The  furniture  of  hospital  wards  should  be 
plain  and  simple,  and  there  should  be  no  more  than  is  absolutely  necessary, 
in  order  that  it  may  be  easily  kept  clean,  and  may  not  interfere  with  the  cir- 
culation of  air  in  the  ward.  The  bedsteads  should  be  of  iron,  and  substantial 
enough  to  be  firm,  and  thus  the  more  desirable  and  economical.  Ma,ttresses 
of  woven  wire  are  very  satisfactory,  but  for  the  sick  there  should  usually  be 
in  addition,  for  warmth  at  least,  thin  mattresses  of  hair.  There  may  be 
bedside  tables,  having  shelves  with  open  sides,  but  no  drawers,  and  comfort- 
able but  plain  chairs.  Portable  screens,  of  non-a;bsorbent  material,  may  be 
used  about  the  beds,  but  no  curtains.  Pictures,  flowers,  etc.,  may  be  sup- 
plied in  moderation,  and  will  be  beneficial. 

All  fittings  should  be  simple  in  construction,  as  has  been  suggested  in  the 
description  of  the  service-rooms.  Everything  should  be  contrived  with  a 
view  to  ease  of  keeping  clean  and  of  inspection.  All  receptacles  for  utensils 
should  be  well  ventilated. 

Organization  and  Management. — The  general  control  of  a  hospital  should 
be  in  the  hands  of  a  board  of  governors  or  trustees.  In  incorporated  institu- 
tions of  a  private  character,  such  a  board  is  usually  representative  of  a 
larger  corporation,  by  which  this  managing  board  is  elected.  Municipal  and 
other  public  hospitals  have  their  boards  appointed  by  the  local  government, 
and  are  apt  to  be  subject  to  the  vicissitudes  of  party  politics.  The  stability 
of  control  is  sometimes  guarded  by  acts  of  incorporation  by  the  State,  and 
by  checks  upon  the  power  of  appointment  of  trustees.  As  a  rule,  medical 
men  are  regarded  as  ineligible  to  such  bodies  of  control  of  public  hospitals. 
The  governors  or  trustees  should  have  entire  control  of  all  the  business 
affairs  of  the  hospital,  and  of  the  appointment  and  government  of  all  its 
officers  and  servants. 

The  medical  staff  should  be  appointed  annually  by  the  trustees,  and  their 
duties  should  be  confined  strictly  to  medical  and  surgical  attendance  upon  the 
patients,  and  to  the  giving  of  directions,  etc.,  for  their  care.  Beyond  this,  all 
responsibility  for  the  execution  of  such  directions  rests  upon  the  government 
of  the  hospital  and  upon  its  executive  officers.  The  responsibility  for  having 
good  nurses,  servants,  etc.,  rests  upon  the  management.  The  immediate  man- 
agement should  be  in  the  hands  of  a  superintendent,  responsible  only  to  the 
trustees,  and  having  entire  executive  control  of  all  the  internal  affairs-  of 
the  institution,  and  of  other  officers,  all  of  whom  should  be  subordinate  to 
him.  Thus  the  chief  officer  may  be  held  responsible  for  the  good  or  bad 
management  of  every  detail  in  the  work  of  the  hospital. 

The  superintendent  of  a  general  hospital  should  be  a  medical  man,  and  he 
may  exercise  his  medical  functions  in  supervising  the  admission  of  patients, 
but  he  should  have  no  charge  of  the  treatment  of  the  sick,  except  that  in  the 
first  care  of  surgical  and  other  cases,  when  admitted,  he  may,  as  a  qualified 
medical  man,  take  cognizance  of  emergencies,  and  even  direct  under-grad- 
uate  house-officers  as  to  treatment,  before  the  visiting  physician  or  surgeon 
arrives.  He  may  contribute  in  a  similar  way  to  the  welfare  of  patients  in 
the  wards,  among  whom  a  grave  emergency  may  occasionally  arise,  but 
always  on  the  same  principles  of  medical  ethics  which  would  govern  a  general 
practitioner,  when  called  in  an  emergency  to  a  case  in  the  care  of  a  tempora- 
rily absent  physician,  who  is  his  neighbor. 

The  superintendent  should  have  exclusive  charge  of  maintaining  order  and 
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discipline,  and  the  regulation  of  all  the  duties  of  the  various  departments 
assigned  to  his  assistants.  He  should  regulate  the  admission  and  discharge 
of  patients,  discharges  usually  being  made  upon  the  recommendation  of  the 
visiting  staff,  and  should  have  the  power  of  appointment,  removal,  and  regu- 
lation of  subordinates  generally,  including  the  nurses,  subject  to  the  governing 
board  or  its  special  committees.  The  business  of  managing  a  hospital 
is  of  a  special  kind,  and  all  its  details  must  be  ordered  for  the  one  purpose 
of  curing  the  sick.  Everything  should  work  together  to  this  one  end,  and 
none  but  a  medical  man  can  possess  the  knowledge  by  which  the  object  may 
be  gained  in  the  most  efficient  and  harmonious  way.  Unity  of  management 
is  essential  in  such  a  household,  and,  as  Dr.  Mouat  says,  "  those  are  best 
qualified  to  conduct  a  business  successfully  who  are  best  acquainted  with  its 
requirements." 

The  purchasing  officer,  a  steward  or  purveyor,  should  have  the  immediate 
duty  of  buying  supplies,  the  care  and  issuing  of  stores,  the  control  of  the 
kitchen  department,  etc.,  and  the  general  care  of  the  buildings  and  grounds. 
As  a  steward  he  sometimes  has  charge  of  the  book-keeping  and  accounts,  and 
acts  as  a  cashier  in  paying  and  receiving  money,  although  it  is  usual  for  this 
to  be  chiefly  done  by  a  treasurer,  who,  apart  from  the  immediate  control  of 
the  hospital,  has  the  management  of  the  funds.  It  is  far  better  that  the 
purchasing  officer  should  have  no  money  responsibility,  but,  simply  as  a 
purveyor,  perform  functions  like  those  of  a  buyer  for  a  commercial  house, 
besides  having  charge  of  the  stores,  etc. ;  the  care  of  the  accounts  and  all 
such  matters  may  then  be  entrusted  to  a  person  who  may  be  called  the  clerk 
of  the  hospital.  This  officer  should  have  no  executive  duty  or  authority 
whatever,  but  should  serve  as  a  confidential  assistant  to  the  superintendent, 
regulating  all  the  affairs  of  the  office  that  require  attention,  and  thus  saving 
him  from  much  unnecessary  waste  of  valuable  time.  The  application  of  this 
principle  in  organizing  the  business  of  hospitals  for  the  insane  is  especially 
valuable,  as  it  can  be  so  managed  as  to  leave  to  the  superintendent  most  of 
his  time  for  strictly  medical  duties. 

Under  such  an  organization,  the  resident  or  house  medical  officers,  doing 
duty  with  the  sick  as  medical  assistants,  may  be  under-graduates,  and  they 
may  serve  as  clinical  clerks,  dressers,  and  house  physicians  or  surgeons, 
according  to  time  of  service.  Other  subordinate  officers,  apothecary,  store- 
keeper, etc.,  require  no  special  mention.  The  matron,  or  general  housekeeper, 
should  be  subordinate  to  the  superintendent  of  the  nursing  department,  if 
there  is  such  an  officer. 

!^URSING. — The  nursing  service  should  be  under  the  charge  of  a  superin- 
tendent of  nurses,  who  should  be  qualified  .by  a  course  of  training  in  her 
duties.  She  should  have  one  or  two  day  assistants,  and  a  night  assistant,  to 
aid  her  in  the  inspections  of  the  wards,  and  in  teaching.  The  best  results 
are  gained  by  the  establishment  of  a  school  for  the  training  of  nurses  by  a 
systematic  course  of  instruction.  The  superintendent  of  nurses  should  be 
responsible  to  the  superintendent  of  the  hospital,  and  through  him  to  the 
trustees,  for  the  proper  management  and  discipline  of  her  department,  the 
,care  of  the  wards  and  the  sick,  and  the  execution  of  all  orders  given  by  the 
visiting  staff.  The  latter  should  refer  all  matters  of  discipline  of  nurses,  etc., 
to  the  medical  superintendent  of  the  hospital,  who  is  responsible  for  the 
proper  and  unquestioning  obedience  of  the  nurses  to  the  directions  of  the 
medical  staff.  The  superintendent  of  nurses  should  also  have  control  of  the 
matron's  or  housekeeper's  department,  and  through  her  of  the  linen  store- 
rooms, sewing-rooms,  laundry,  etc.,  and  generally  of  the  servants  in  the 
house-keeping  service.     It  is  well  for  the  housekeeper  to  be  a  graduate  of  the 
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training-school,  as  she  is  thus  more  intelligent  and  useful  in  regard  to  duties 
tha!t  involve  relations  between  her  department  and  the  nursing  service. 

For  the  sake  of  unity  and  harmony  of  management,  the  training-school  is 
best  placed  under  the  control  and  regulation  of  a  competent  medical  super- 
intendent, with  trained  assistants  for  the  management  of  the  nursing  service. 
The  organization  of  training-schools  by  associations  outside  of  hospitals  has 
been  invaluable,  but  the  attempt  to  manage  the  nurses  of  a  hospital  by  such 
an  outside  organization,  raises  difficulties  that  are  very  trying  and  danger- 
ous to  the  welfare  of  both  the  school  and  the  hospital  itself.  At  the  same 
time,  as  qualified  medical  superintendence  cannot  always  be  had,  because  of 
the  political  'disorders  of  public  institutions,  it  may  be  fairly  questioned 
sometimes  whether  the  less  desirable  method  will  not  best  insure  the  stability 
of  the  school  in  such  hospitals. 

Special  Hospitals. — It  is  not  necessary  to  consider  the  great  variety  of 
special  hospitals  for  the  care  of  more  or  less  chronic  cases,  or  those  which 
may  be  as  well  treated  in  general  hospitals  which  have  well-arranged  pavi- 
lion-wards for  the  proper  classification  of  diseases.  The  principles  of  con- 
struction would  be  the  same  in  either  case.  What  are  called  fever  hospitals 
may  be  more  largely  composed  of  specially  constructed,  comparatively  small, 
detached  pavilions.  The  same  necessities  belong  to  hospitals  for  smallpox, 
besides  the  need  of  isolating  the  hospital  itself.  The  Eoyal  Commission 
of  Great  Britain  regards  it  as  essential,  that  atmospheric  dissemination 
should  be  guarded  against,  and  that  no  more  than  30  or  40  patients  should 
be  placed  together  in  one  locality.  Dr.  Burdon  Sanderson  has  recommended 
large  one-story  annular  wards,  56  feet  in  diameter,  with  a  central  ventilating 
chamber  20  feet  in  diameter,  around  which  twelve  beds  are  arranged,  with 
low^  partitions  between  them.  The  patients  face  the  windows  in  the  outer 
wall,  thus  reversing  the  better  arrangement  of  the  Antwerp  Hospital,  and 
Billings's  plan  for  octagonal  wards.  The  recent  experiment  of  isolating 
smallpox-cases  on  hospital-ships  has  been  satisfactory,  and  a  large  tent-hos- 
pital was  used  in  the  country  near  London,  in  1884,  to  receive  convalescent 
smallpox-patients  from  the  city. 

Maternity  hospitals  have  an  especially  lamentable  history  of  disastrous 
results,  particularly  on  the  continent  of  Europe.  The  immunity  from  danger 
to  puei'peral  women,  in  English  hospitals,  has  been  referred  to,  and  is  due 
to  isolation  and  the  allowance  of  ample  space.  Some  excellent  results  have 
been  gained  in  recent  years  in  the  small  maternity  pavilions,  of  one  or  two 
stories,  of  some  of  the  Paris  hospitals.  They  are  arranged  with  rooms  for 
one  bed  each,  and  the  principle  of  construction  is,  that  the  entrance  to  every 
room  is  from  the  outer  air,  the  doors  opening  upon  an  open  vei'anda. 

Military  hospitals  are  generally  temporary  constructions,  heated  by  stoves, 
and  with  simple  ridge- ventilation  as  already  described.  There  are  a  few 
army-hospitals  of  a  more  permanent  character,  of  which  the  Barnes  Hospital  is 
the  best  example.  (See  Eigs.  1525  and  1526.)  A  simpler  arrangement,  on  the 
same  general  plan,  is  the  approved  one  for  post-hospitals  of  the  U.  S.  Army. 
The  use  of  extensive  aggregations  of  temporary  barrack-pavilions,  or  of  hos- 
pital-tents to  form  long  wards,  for  temporary  use  in  time  of  war,  needs  no 
special  description  here. 

There  are  in  the  United  States  a  few  marine  hospitals,  which  are  excellent 
examples  of  the  pavilion  plan — notably  the  one  at  San  Francisco. 

Naval  hospitals  in  this  country,  before  the  Civil  War,  presented  no  distinc- 
tive architecture,  but  subsequently  two  or  three  have  been  built  on  the  pavi- 
lion plan ;  two  of  these  are  at  Philadelphia,  l^aval  vessels  have  been  used 
from  time  to  time  as  hospital-ships,  usually  in  charge  of  line  officers.     The 
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Pawnee,  used  exclusively  for  hospital  purposes  at  Key  West,  Florida,  from 
1870  to  1875,  is  said  by  Surgeon  J.  H.  Clark,  of  the  IT.  8.  l^avy,  to  have  been 
considered  much  preferable  to  any  building  that  could  be  constructed  on 
shore  at  Key  West.  Hospital-ships,  under  the  exclusive  control  of  medical 
officers  of  the  army,  were  very  successfully  used  during  the  late  American 
war. 

The  modern  ideas  of  what  is  required  in  the  proper  care  of  the  sick  and 
wounded,  are  nowhere  better  shown  than  in  the  successful  use,  in  very  recent 
years,  of  well-equipped  hospital-ships  by  the  English,  under  the  exclusive 
management  of  medical  officers — a  reform  that  is  due,  no  doubt,  to  the  recent 
granting  of  executive  control  and  management  to  the  medical  staff.  A  similar 
plan  of  using  hospital-ships  was  introduced  in  1883  in  the  German  navy. 

Cottage  and  Convalescent  Hospitals. — The  merits  of  the  English  "  Cot- 
tageSospital"  system  are  now  well  recognized.  The  hospitals  may  be  small 
cottages  for  a  few  beds,  or  may  be  adapted  for  enlargement  by  adding  rooms, 
small  wards,  or  detached  pavilions,  fitting  them  for  use  as  general  hospitals, 
fever-hospitals,  or  infectious  hospitals,  or  for  convalescents.  Mr.  Burdett's 
excellent  work  on  the  subject  fully  describes  the  construction  and  best  methods 
of  organizing  and  managing  such  hospitals.  Their  great  merit  is,  that  at  a 
comparatively  small  cost,  there  may  be  a  small  and  serviceable  hospital  in 
any  community  of  moderate  size  and  enterprise,  and  that  it  may  be  so  man- 
aged that  all  classes  may  enjoy  its  advantages,  and  with  any  medical  attend- 
ance that  may  be  desired.  Mr.  Burdett  recommends  an  excellent  plan  as  a 
model,  and  in  some  articles  in  the  "Sanitary  Engineer,"  in  1883-4,  he  gives 
a  novel  plan  of  a  small  hospital  of  two  circular  wards,  just  built  at  Green- 
wich, which  it  was  thought  would  be  the  first  circular  hospital  ever  opened 
for  the  reception  of  patients.  The  plans  for  very  small  cottage-hospitals, 
recommended  by  Dr.  Derby  in  the  report  of  the  Massachusetts  State  Board 
of  Health,  for  1874,  are  worthy  of  attention. 

Convalescent-hospitals  are  coming  into  more  common  use,  and  are  valuable 
adjuncts  for  every  general  hospital.  The  practical  effects  of  sending  con- 
valescing patients  from  the  wards  of  a  town  hospital,  to  spend  a  few  days 
or  weeks  in  the  healthy  atmosphere  of  the  country,  are  most  satisfactory, 
shortening  the  illness,  making  the  recovery  more  complete,  and  permitting 
the  patients'  earlier  and  safer  return  to  their  work.  In  the  annual  report  of 
the  Massachusetts  General  Hospital,  for  1880,  are  plans  of  an  excellent  con- 
valescent-hospital, and  Mr.  Burdett's  model  plan  is  well  adapted  for  the  same 
purpose. 
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In  1861,  the  United  States  of  America  suddenly  entered  upon  a  great  war, 
almost  wholly  unprepared  by  experience  or  training  for  the  novel  and  respon- 
sible duties  that  it  entailed.  During  its  progress,  millions  of  money  and 
many  hundreds  of  lives  were  sacrificed  to  ignorance  and  inexperience.  Before 
it  was  concluded,  there  had  been  developed  a  system  of  administration  and  a 
completeness  of  knowledge  in  the  art  of  militaiy  administration  that  left  but 
little  to  be  desired. 

Twenty  years  have  since  passed,  and  the  men  who  learned  practically  the 
great  lessons  of  that  war  are  themselves  passing  away,  and  the  duties  which 
they  performed  will  in  the  future  devolve  on  a  new  generation,  for  "  Per-, 
petual  Peace  is  a  Dream,"  and,  however  much  we  may  cherish  the  hope  that 
our  country  may  in  the  future  escape  the  calamities  of  war,  "  no  man,"  as 
Greneral  Sherman  has  said,  "  is  wise  enough  to  foretell  when  soldiers  may  be 
in  demand  again." 

All  experience  teaches  nations  to  be  prepared  for  war,  and  never  was  the 
inculcation  of  this  lesson  more  necessary  than  at  present.  The  changes  made 
of  late  years  and  now  in  progress  in  the  art  of  war  make  prior  preparation 
indispensable.  We  have  in  very  recent  years  seen  an  army  of  a  million  of 
men  brought  from  their  barracks  and  homes,  and  concentrated  on  a  distant 
theatre  of  war,  in  the  short  period  of  two  weeks ;  and  one  of  the  mightiest  of 
modern  European  wars  was  begun  and  ended  in  the  brief  space  of  six  weeks. 
Whilst  the  conditions  of  European  warfare  may  not  exist  in  full  degree  in 
our  own  country,  yet  the  modern  and  increasing-  facilities  for  rapid  trans- 
portation would  render  the  concentration  of  large  bodies  of  troops  on  our 
northern  frontier  in  a  short  time  entirely  feasible.  Nor  is  it  useless  to  regard 
as  possible  the  occurrence  of  riots  or  insurrection  in  our  larger  cities,  which 
would  equally  demand  prior  preparation  of  troops  for  their  speedy  and  effi- 
cient suppression.  It  will  therefore  be  apparent  that  every  administrative 
branch  of  our  armies  should  be  provided  beforehand  with  at  least  the  knowl- 
edge of  the  means  and  methods  of  conducting  its  operations  ;  and  especially 
is  this  necessary  in  the  medical  department,  where  the  great  mass  of  surgeons 
must  be  taken  from  civil  life,  and  without  experience  in  their  new  duties. 

It  will  be  the  purpose  of  this  article  to  present  to  the  inexperienced  medical 
officer  such  instructions,  and  to  supply  such  practical  information,  as  will 
serve  to  guide  him  at  the  outset  of  his  career,  and  enable  him  to  avoid  the 
(  1120  ) 
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great  difficulties  and  expensive  errors  that  have  occurred  in  the  past,  to 
lessen  his  own  personal  labors  and  anxieties,  and  to  secure  the  proper  care 
and,  comfort  of  the  sick  and  wounded  committed  to  his  charge. 

The  military  surgeon  has  daily  presented  to  him  on  a  large  scale  the  highest 
problems  of  sanitation,  of  surgery,  and  of  medicine.  Observing  the  action  of 
special  causes  on  the  health  of  large  numbers  of  men  subjected  to  the  simul- 
taneous operation  of  the  same  influences,  his  eflbrts  at  prevention  or  cure, 
while  tested  to  the  utmost,  are  followed  by  speedy  and  easily  perceived 
results,  which  tend  to  increase  his  couiidence  in  the  resources  of  his  knowl- 
edge, and  to  ennoble  and  dignify  the  practice  of  his  profession,  as  well  as  to 
encourage  him  to  further  exertions  to  lessen  the  distresses  and  losses  of  war. 

The  roll  of  men  who  have  left  imperishable  names  as  military  surgeons 
embraces  some  of  the  most  illustrious  of  the  medical  profession  in  both 
hemispheres,  and  the  young  surgeon  may  well  feel  pride  in  applying  the 
resources  of  their  experience  to  the  relief  of  men  who  are  fighting  for  the 
defence  and  honor  of  their  country. 

Discipline. — Every  branch  of  an  army  must  be  subject  to  discipline,  wh.ch 
term  embraces  the  prompt  and  systematic  performance  of  duty,  and  implicit 
and  conscientious  obedience  to  orders  and  instructions.  The  medical  officer 
should  be  impressed  with  the  fact  that  he  is  bound  in  honor,  by  his  commission, 
to  obey  promptly  and  in  good  faith  all  orders  and  instructions  which  he  may 
receive,  even  if  their  object  is  not  perceived.  Without  this  prompt  obedience, 
his  superiors  cannot  know  of  the  condition  of  his  command  or  department,  and 
hence  cannot  make  the  necessary  provision  for  them.  One  of  the  greatest  draw- 
backs to  the  efficiency  of  the  medical  department  of  our  armies,  in  the  earlier 
days  of  the  war,  was  the  lack  of  discipline  and  military  training  in  its  officers. 
Surgeon  Charles  Tripler,  then  Medical  Director  of  the  Army  of  the  Potomac, 
says,  "  In  so  vast  an  establishment,  .  .  .  without  a  rigid  adherence  to 
system  nothing  could  have  been  accomplished.  It  would  have  been  impossi- 
ble to  supply  it  or  know  whether  it  was  supplied  or  not.  Now,  this  system 
was  derisively  known. as  '  red  tape,'  .  .  .  and  medical  men  fresh  from 
civil  life,  who  ought  to  have  been  learners,  were  encouraged  to  assert  a  prac- 
tical independence  of  it  as  a  work  of  a  strong  will."  ISTo  evil  was  more 
serious,  and  none  can  be  more  destructive  to  the  efficiency  of  the  medical 
department  and  the  welfare  of  the  army,  and  it  is,  therefore,  earnestly  en- 
joined on  all  who  may  have  in  the  future  to  act  without  previous  military 
training  as  surgeons  to  an  army,  to  heed  the  great  lesson  taught  by  experience, 
that  prompt  obedience  and  strict  fidelity^  to  duty  are  the  first  duties  of  a  military 
surgeon.  By  exercising  these  qualities  gi'eat  results  are  easily  achieved  •, 
and  the  pei-sonal  exertions  of  the  surgeon  accomplish  prompt  results  in  the 
speedy  and  efficient  care  of  the  wounded  and  sick.  So  important,  indeed, 
are  these  military  qualities,  that  without  them  any  system  of  administration 
will  fail,  and  Pirogoff,  the  great  Russian  surgeon,  says,  "  After  all,  the  fate  of 
the  wounded  depends  more  on  the  administration  than  upon  the  medical 
man,"  an  opinion  concurred  in  by  Surgeon-General  Eoth  of  the  German 
army.* 

The  medical  history  of  our  armies  in  the  late  war  amply  demonstrates  the 
truth  of  these  remarks;  and  the  absolute  necessity  of  timely  preparation  for 
war  is  still  further  emphasized  by  the  changes  that  have  since  taken  place, 
and  are  still  in  progress,  in  the  methods  and  material  of  war.  In  addition  to 
the  speedy  concentration  on  the  theatre  of  war  of  immense  bodies  of  men, 
already  adverted  to,  there  is  added  the  destructiveness  of  modern  firearms,  as 

'  Trans.  -Internat.  Med.  Congress.    London,  1881. 
VOL.  VI.— 71 
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a  result  of  which  great  numbers  of  men  are  wounded  in  an  almost  incredibly 
short  time ;  thus  at  St.  Privat,  in  the  Franco-Prussian  war  of  1870,  five 
thousand  men  were  wounded  in  fifteen  minutes ;  and  at  the  assault  by  Grant 
on  the  enemy's  lines  at  Cold  Harbor,  in  1864,  over  ten  thousand  men  were 
wounded  (besides  the  killed),  the  greater  part  in  ten  minutes,  and  all  in  an 
hour's  time.'  Under  such  circumstances  every  resource  of  the  medical  depart- 
ment is  brought  into  instant  requisition,  and  must  be  at  hand.  It  is,  there- 
fore, no  useless  generality  or  routine  advice  to  urge  upon  each  medical 
ofiicer  to  prepare  himself  as  fully  as  possible  for  the  great  responsibilities 
which  he  is  called  on  to  bear. 

It  may  not  be  amiss  to  call  to  mind  here,  as  a  matter  of  personal  interest 
to  the  young  medical  officer,  that  the  so-called  hardships  of  war  are  not  in  a 
well-disciplined  army  constantly  in  operation.  They  consist  for  the  most 
part  only  of  the  deprivation  of  accustomed  comforts  and  luxuries,  which  are 
unnecessary,  and  even  incompatible  with  the  best  military  spirit. 

The  humane  spirit  of  his  profession  should  actuate  the  military  surgeon 
to  render  to  wounded  men  of  the  enemy  who  may  fall  under  his  care  the 
same  services  that  he  gives  to  the  wounded  of  his  own  army.  "  There  are 
no  enemies  within  our  sphere  of  action,"  says  Longmore.  An  enemy  is  no 
longer  an  enemy  when  disabled.  Such  is  the  advance  made  in  recent  times 
by  the  charitable  spirit  of  the  century,  called  into  effect  by  the  persistent 
efforts  of  military  surgeons. 

Examination  of  Men  for  Enlistment.^ — One  of  the  first  duties  that  the 
surgeon  may  be  called  on  to  perform  is  the  medical  examination  of  men  for 
enlistment  as  soldiers ;  a  duty  the  proper  performance  of  which  is  of  primary 
importance,  and  most  far-reaching  in  its  results.  The  great  expense,  and  the 
injury  to  the  service  in  all  ways  that  the  enlistment  of  men  unfitted  for 
war  by  physical  infirmities  causes,  cannot  well  be  overrated.  Such  men 
encumber  the  movements  of  troops,  require  the  care  of  surgeons  and  attend- 
ants, and  the  use  of  an  ambulance,  and  altogether  are  worse  than  useless. 

It  is  indisputable  that  extreme  care  in  the  selection  of  its  material  was  one 
of  the  causes  of  the  early  invincibility  of  the  Roman  armies.^  A  Roman 
writer  has  said,  "  An  army  raised  without  due  regard  to  choice  of  recruits 
was  never  yet  made  a  good  army  by  any  length  of  service." 

The  haste  and  rapidity  with  which  troops  were  raised  in  the  early  part  of 
:)ur  late  civil  war,  and  the  general  inexperience,  resulted  in  a  most  careless 
and  inefficient  mode  of  examination,  and  the  expense  as  well  as  the  impaired 
effectiveness  of  the  troops  was  enormously  increased.  It  is  to  be  hoped  and 
expected  that  should  it  again  become  necessary  to  raise  large  numbers  of 
troops,  the  importance  of  a  careful  medical  inspection  of  each  man  may  not 
be  overlooked,  however  great  may  be  the  apparent  necessity  for  rapid  enlist- 
ment. 

The  regulations  of  the  U.  S.  Army,  and  the  instructions  governing  enlist- 
ment, prescribe  in  much  detail  the  disqualifying  injuries  and  diseases.  Con- 
sidering that,  in  all  probability,  the  medical  officer  called  on  at  the  outbreak  of 
a  war  by  the  State  authorities  will  have  but  slight  experience  in  this  direc- 
tion, it  is  advisedly  suggested  that  at  first,  and  until  he  shall  have  acquired 
some  experience,  he  shall  be  guided  only  by  the  comprehensive  General 
Regulations  of  1881,  paragraph  786,  which  are  as  follows  : — 

'  See  Swiuton's  Army  of  the  Potomac,  pages  483-485. 

'  These  instructions  and  suggestions  are  intended  for  officers  who  may  be  newly  called  to  duty 
as  military  surgeons,  and  are  not  designed  for  those  who  may  be  charged  with  the  higher  ad- 
ministrative duties  of  the  medical  department. 

s  Med.  Statistics,  Provost  Marshal  General's  Bureau,  vol.  i.     ' 
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In  passing  a  recruit,  the  medical  oflBcer  is  to  examine  him  stripped ;  to  see  that  he 
has  free  use  of  all  his  limbs ;  that  his  chest  is  ample  ;  that  his  hearing,  speech,  and 
vision  are  perfect ;  that  he  has  no  tumors,  or  ulcerated  or  extensively  cicatrized  legs  ; 
no  rupture  or  chronic  cutaneous  affection  ;  that  he  has  not  received  any  contusion  or 
wound  of  the  head  that  may  impair  his  faculties  ;  that  he  is  not  a  drunkard  ;  is  not 
subject  to  convulsions ;  and  has  no  infectious  disorder,  nor  any  other  that  may  unfit 
him  for  military  service. 

The  "  Manuals"  of  Tripler  and  of  Bartholow,  now  in  use  in  the  army  as 
standard  authorities,  may  be  consulted  in  doubtful  cases,  and  the  surgeon 
should  speedily  familiarize  himself  with  their  details.  Much  detailed  infor- 
mation, with  abundant  illustration,  may  be  found  in  the  first  volume  of  the 
"Medical  Statistics  of  the  Provost  Marshal  G-eneral's  Bureau,"  1875,  but  this 
important  subject  cannot  be  considered  further  here. 

Medical  Equipment  for  a  Regiment. — Having  now  selected  the  men  who 
are  to  compose  his  regiment,  or  having  been  assigned  to  a  regiment  without 
having  had  a  part  in  the  selection  of  its  individual  members,  the  medical 
officer  has  to  procure  the  material  and  appliances  for  the  care  of  the  sick  and 
wounded  of  his  command. 

It  is  the  most  common  error  of  the  new  army  surgeon  to  procure,  or  to 
deem  necessary,  too  great  a  supply  of  medicines  and  other  material.  Tt  is 
important  to  make  requisition  for  only  the  smallest  amount  that  is  really  neces- 
sary, in  order  to  limit  the  amount  of  transportation.  The  question  has  been 
■exhaustively  considered  in  all  its  details,  and,  as  the  result  of  accumulated 
experience,  a  list  of  medicines,  instruments,  dressings,  etc.,  has  been  prepared 
by  the  Medical  Department  of  the  army,  which  is  known  as  the  "  standard 
supply  table,"  and  of  which  the  last  edition  was  issued  in  1883. 

Until  the  regiment  reaches  the  field  of  military  operations,  the  following 
articles  may  answer  the  current  wants  for  sickness  and  wounds : — 

Fig.  1527. 
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Medicine-pannier. 


1.  A  medicine-pannier  (Figs.  1527,  1528),  of  which  there  is  a  standard  pattern,  and 
a  list  of  the  contents  of  which  is  given  on  page  2.5  of  the  "  supply  table."  This  pannier  is 
conveniently  arranged,  and  should  be  accessible  at  all  times. 
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2.  A  medicine-case  (Fig.  1529).  This  is  a  small  case  to  be  carried  on  the  person 
of  either  the  surgeon  or  his  hospital  steward,  containing  a  few  of  the  more  commonly 
needed  medicines,  with  brandy,  chloroform,  bandages,  and  dressings. 


Fig.  1528. 


Fig.  1529. 
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Upper  tra7  of  medicine-pannier. 


Coolidge'e  medicine-case  or  field-companion. 


3.  It  will  be  advisable  for  the  surgeon  to  procure  some  additional  articles,  such  as 
antiseptic  dressings  and  plaster  of  Paris,  with  crinoline,  or  "  serim,"  for  making  plaster 
splints.     These  should  be  carried  in  a  small  box  with  a  hinged  lid. 

4.  A  field-case  of  instruments,  a  list  of  which  will  be  found  on  page  23  of  the 
"  supply  table." 

5.  A  pocket-case  of  instruments. 

6.  A  mess-chestj  containing  cooking  apparatus  and  table  furniture  for  twelve  men. 
A  list  of  contents  of  such  a  chest  is  given  on  page  29  of  the  "  supply  table"  above 
mentioned. 

7.  And  the  following  additional  articles,  viz  : — 

20  blankets  in  two  separate  cases. 

2  hospital  tents,  adapted  to  shelter  eight  men  each. 
6  bedsacks,  empty. 

1  wall  tent,  '\ 

1  table  with  folding  legs,    >■  for  dispensary  and  office. 

1  small  desk,  ) 

1  axe,  2  spades,  2  buckets. 
4  large  rubber  blankets. 

3  lanterns. 

2  ambulances,  with  2  litters  each.* 

This  equipment  will  suffice  for  a  regiment  of  ten  companies,  until  it  joins- 
an  army ;  or  for  independent  service,  as  in  case  of  riot  or  insurrection  in  cities. 
The  .officials  charged  with  the  raising  of  troops  should  be  prepared  to  furnish 
the  foregoing  articles,  requisition  being  made  upon  them  by  the  regimental 
surgeon. 

In  reference  to  service  in  the  case  of  riot,  it  may  be  hoped  that  the  com- 
mander of  the  troops  will  show  such  prompt  and  merciful  severity  as  will 
speedily  quell  it.  The  medical  officer  may  then  assume  that  his  services  will 
be  limited  to  giving  the  first  aid  to  his  wounded,  by  primary  dressings,  tempor- 
ary splints,  etc.  He  should  previously  have  requested  that  a  few  men  should 
be  placed  under  his  orders  for  the  purpose  of  removing  the  wounded  to  some 
secure  spot  which  he  has  selected  for  the  purpose,  whence  after  dressing  their 
wounds  they  can  be  removed  to  the  nearest  hospitals.  In  selecting  such  a 
place,  it  will  be  best  for  the  surgeon  to  avoid  using  churches  or  theatres,  but  he 
should  select  a  large  hall,  unencumbered  with  pews  or  permanent  seats,  and  in 
such  a  location  as  he  rnay  have  reason  to  think  is  safe  from  assaults  o-r  expo- 
sure to  the  fire  of  the  rioters.     On  his  recommendation,  the  commanding 


"  See  Figs.  1530-1534,  pp.  1129,  1130,  infra. 
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officer  of  the  troops  should  seize  express  wagons  or  other  convenient  vehicles, 
v^ith  which  the  wounded  may  be  removed  to  the  nearest  hospitals  without 
injury." 

The  regiment  having  reached  the  seat  of  actual  war,  becomes  at  once  a  part 
■of  the  great  machine — the  army — and  the  medical  officer  like  all  others  will 
find  his  acts  now  subordinated  to  the  will  of  superiors.  His  responsibilities 
are  distinct  and  well  defined,  and  by  an  article  of  war  carmot  be  delegated  to 
others.^ 

As  the  same  supervision  of  the  hygiene  of  his  regiment  is  required  of  the 
surgeon  in  an  army  as  when  it  is  acting  separately,  the  general  subject  will 
here  receive  brief  attention. 

Hygiene  of  Camps  and  Sanitary  Care  of  Troops. — The  limits  prescribed 
for  this  article  will  not  admit  of  a  detailed  consideration  of  this  important 
subject,  but  some  general  observations  and  special  injunctions  will  be  given, 
which  it  is  thought  will  be  practically  useful.  The  late  Surgeon  Jonathan 
Letterman,  to  whom  we  are  indebted  for  the  organization  of  the  Medical 
Department  of  the  Army  of  the  Potomac,  wrote  as  follows  :^ — 

A  corps  of  medical  officers  was  not  established  solely  for  the  purpose  of  attending  the 
wounded  and  sick ;  the  proper  treatment  of  these  sufferers  is  certainly  a  matter  of  very 
^reat  importance  and  is  an  imperative  duty,  but  the  labors  of  medical  officers  cover  a 
more  extended  field.  The  leading  idea  which  should  be  constantly  kept  in  view,  is  to 
strengthen  the  hands  of  the  commanding  general  by  keeping  his  army  in  the  most  vigor- 
ous health,  thus  rendering  it  in  the  highest  degree  efficient  for  enduring  fatigue  and 
privation,  and  for  fighting.  In  this  view,  the  duties  of  such  a  coi-ps  are  of  vital  impor- 
tance to  the  success  of  an  army,  and  commanders  seldom  appreciate  the  full  effect  of 
their  proper  fulfilment.  Medical  officers  should  possess  a  thorough  knowledge  of  the 
powers  and  capabilities  of  the  human  system  ;  the  effect  of  food,  raiment,  and  climate, 
with  all  its  multiplied  vicissitudes,  the  influences  for  evil  which  surround  an  army,  and 
the  means  necessary  to  combat  them  successfully.  It  is  the  interest  of  the  government, 
aside  from  all  motives  of  humanity,  to  bestow  the  greatest  possible  care  upon  its  wounded 
and  sick,  and  to  use  every  means  to  preserve  the  health  of  those  who  are  well,  since  the 
greater  will  be  the  number  for  duty  ;  and  the  more  attention  bestowed  upon  the  sick 
and  wounded,  the  more  speedily  will  they  be  able  to  perform  the  duties  for  which  they 
were  employed.  When  medical  officers  consider  this  subject  attentively,  all  their  high 
and  important  duties  will  naturally  occur  to  them.* 

Bearing  in  mind  these  views  of  his  duty,  the  great  value  of  which  cannot 
he  questioned,  the  medical  officer  may  be  guided  as  to  many  practical  details 
in  caring  for  the  health  of  his  regiment  by  the  following  circular  of  Medical 
Director  Letterman,  issued  to  the  Army  of  the  Potomac,  May  12, 1863  :— 

In  the  selection  of  camping  grounds,  that  should  be  selected  which  has  natural  drain- 
age, and  all  low-lying  and  bottom-lands,  and  lands  in  the  vicinity  of  stagnant  water, 
should  be  avoided.  Every  camp  should  be  thoroughly  ditched  by  main  ditches,  eighteen 
inches  deep,  and  the  ground  around  the  tents  drained  by  ditches  leading  into  the  main 
ditches  of  the  camp. 

Camps  should,  whenever  possible,  be  pitched  in  the  vicinity  of  running  streams,  or  of 
living  springs,  and  the  use  of  surface  water,  or  that  from  holes  dug  two  or  three  feet  in  the 
ground,  should  by  all  means  be  avoided.     Camps  should  not  be  formed  in  the  woods, 

1  It  would  be  advisable  that  the  medical  equipment  above  detailed,  should  be  provided  and 
iept  on  hand  at  each  regimental  armory  in  our  large  cities.  The  tents,  axes,  and  desk  should 
be  omitted.  There  should  be  one  or  more  ambulance  wagons,  provided  with  hand  litters,  held 
subject  to  order  in  the  vicinity  of  the  armory. 

2  See  page  1141,  infra. 

3  Medical  Recollections  of  the  Army  of  the  Potomac,  p.  100. 

»  In  the  late  war,  the  deaths  from  disease  were  double  the  number  of  those  "killed  in  battle" 
and  "died  of  wounds"  combined. 
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but  upon  the  open  ground,  where  a  full  and  free  exposure  to  the  sun  and  air  can  be  ob- 
tained, and  the  tents  should  be  pitched  upon  the  ground,  and  in  no  case  should  the  men 
be  permitted  to. excavate  the  earth  underneath  them,  nor  should  the  distance  between 
the  tents  be  less  than  that  required  by  the  Regulations.  The  tents  should  be  struck 
twice  a  week,  and  the  ground  over  which  they  have  been  pitched  be  exposed  to  the 
direct  rays  of  the  sun  and  to  the  winds,  and,  if  possible,  they  should  be  placed  upon 
new  ground,  if  only  a  few  feet  distant,  once  a  week.  The  troops  should  be  required  to 
procure  the  small  boughs  from  the  pine-tree  and  spread  them  thickly  upon  the  ground 
covered  by  the  tepts,  and  should  renew  them  once  a  week ;  these  will  keep  them  from 
sleeping  on  the  ground,  which  they  should  not  be  permitted  to  do.  The  cooking,, 
especially  when  in  camp,  should  be  done  by  companies,  and  not  by  individuals  or  by 
squads,  and  for  this  purpose  two  men  should  be  detailed  from  each  company  as  cooks, 
one  relieved  every  month,  thus  allowing  each  one  detailed  to  be  on  this  duty  for  two 
months. 

The  importance  of  police,  general  and  special,  cannot  be  too  highly  regarded.  The 
blankets  and  bedding  of  the  men  should  be  removed  from  the  tents  and  exposed  to  the 
sun  and  air  daily,  when  the  weather  will  permit.  Every  tent,  and  the  ground  in  and 
about  and  between  the  camps,  should  be  thoroughly  policed  daily,  and  all  refuse  matter, 
or  filth  of  whatever  kind,  be  buried  at  least  three  feet  under  ground  ;  and  all  dead  ani- 
mals, and  all  offal  and  blood  from,  slaughtered  animals,  should  be  at  once  buried  at  least 
four  feet  beneatli  the  surface,  and  the  refuse  matters  from  stables  and  wagon-yards  should 
be  buried  two  feet  under  ground,  or  burned. 

In  every  camp  sinks  should  be  dug  and  used,  and  the  men  on  no  consideration  be 
allowed  to  commit  any  nuisance  anywhere  within  the  limits  of  this  army.  The  sinks, 
should  be  eight  feet  deep,  if  the  ground  will  permit,  and  have  earth  to  the  depth  of  six 
inches  thrown  in  every  evening,  and  when  filled  to  within  three  feet  of  the  surface,  b& 
entirely  filled  up  with  earth,  and  new  ones  dug.  No  one  thing  produces  a  more- dele- 
terious effect  upon  the  health  than  the  emanations  from  tlie  human  body,  especially  when 
in  process  of  decay  ;  and  this  one  item  of  police  should  receive  especial  attention. 
Holes  should  be  dug  near  each  company  kitchen,  in  which  should  be  cast  all  the  refuse 
matter  from  it,  and  when  filled  to  within  two  feet  of  the  surface,  should  be  filled  with 
earth  and  new  ones  dug.' 

The  men  should  be  required  to  wear  their  hair  cut  short,  bathe  twice  a  week,  and 
put  on  clean  underclothing  at  least  once  a  week.  The  troops  should  have  their  break- 
fast as  soon  as  they  rise. 

Spasmodic  efforts,  in  a  matter  of  such  paramount  importance  as  police  in  an  army, 
can  be  of  no  service,  and  1  recommend  that  regimental  and  other  commanders  be  re- 
quired to  see  that  these  suggestions,  if  they  meet  the  approval  of  the  commanding 
general,  be  fully  and  continuously  carried  into  effect. 

It  was  made  the  duty  of  corps  commanders  and  other  independent  com- 
manders of  troops,  and  of  officers  of  the  inspector-general's  department,  to 
enforce  a  compliance  with  the  foregoing  instructions,  and  the  effect  of  their 
observance  was  speedily  shown  in  the  vigor  and  good  health  of  the  army. 

Whilst  these  details  are  designed  for  the  police  and  sanitary  care  of  more 
permanent  camps,  they  should  also  govern  in  principle  the  temporary  camps, 
where  the  troops  remain  for  two  or  several  days. 

On  marches,  the  medical  officer  may  render  great  service  to  new  troops  by 
advising  that  the  men  be  ordered  to  bathe  their  feet  after  each  day's  march 
when  it  is  at  all  practicable ;  to  encourage  them  to  drink  sparingly  of  water 
while  on  the  march,  and  to  omit  no  opportunity  of  refilling  their  canteens,  a 
precaution  that  every  careful  commander  will  be  glad  to  take.  Attention  tO' 
these  details  will  save  the  strength  of  any  command. 

On  transport  vessels,  the  guiding  thought  of  the  surgeon  should  be  to  keep 
the  vessel  dry,  dean,  and  ventilated,  and  to  enforce  personal  cleanliness  among- 

'  It  is  better,  as  subsequent  experience  proved,  to  have  barrels  for  this  purpose,  with  a  general 
sink  as  a  receptacle  at  a  distance. 
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the  men  by  daily  ablutions  at  stated  times',  and  by  the  airing  of  their  blankets 
on  deck  when  the  weather  will  permit. 

In  all  his  duties  relating  to  the  sanitary  care  of  troops,  the  medical  officer's 
position  is  now  well  defined,'  and  he  is  officially  recognized  as  a  sanitary 
officer  whose  recommendations,  if  not  concurred  in  by  his  immediate  com- 
mander, must  be  submitted  to  higher  authority.  It  will,  however,  seldom 
occur  that  a  judicious  recommendation  of  measures  for  preserving  or  improv- 
ing the  health  of  troops  will  not  be  willingly  adopted.  Among  these 
•  measures  one  of  the  most  important  will  be  the  issue  of  fresh  bread  and  fresh 
or  preserved  vegetables.  The  medical  officer  should  also  frequently  inspect 
the  cooking  of  the  regiment,  and  see  to  it  that  the  cooking  is  not  done  by 
squads  or  individuals,  as  was  so  often  the  case  early  in  the  late  war,  but  by 
companies.  He  may  be  of  great  service  in  this  particular,  for  the  great 
destroyer  of  armies  is  diarrhcsa  caused  mainly  by  bad  or  improperly  cooked 
food.  A  useful  guide  to  the  proper  preparation  of  the  soldier's  ration, 
together  with  many  simple  devices  for  field-cooking,  may  be  found  in  the 
small  work,  "  Manual  for  Army  Cooks,"  published  by  authority  of  the  Secre- 
tary of  War  in  1883. 

The  following  directions  for  cooking  in  camp  were  published  to  the  Army 
of  the  Potomac  in  1862,  at  the  instance  of  Surgeon  Letterman,  U.  S.  A., 
Medical  Director.  They  are  eminently  practical,  and  will  prove  of  the  high- 
est utility : — 

Directions  for   Cooking  in  Camp. 

The  importance  of  soup  as  a  diet  for  troops  is  not  sufficiently  apprehended  except 
by  veteran  soldiers,  those  of  experience  in  the  field.  It  cannot  be  too  highly  esteemed, 
and  should  be  used  to  a  much  greater  extent  than  it  is.  Bean  soup,  when  properly 
made,  is  one  of  the  best  that  can  be  used ;  when  improperly  made,  one  of  the  worst. 
The  beans  must  be  washed,  steeped  in  water  over  night,  put  on  the  fire  at  reveille,  and 
boiled  slowly  for  six  hours  ;  a  piece  of  pork,  say  one  ration  for  three  men,  put  in  three 
hours  before  dinner  ;  this,  eaten  with  a  little  pepper  and  vinegar,  makes  a  wholesome 
and  palatable  dish.  The  cooking  is  everything  ;  if  not  well  done,  it  is  positively 
injurious  ;  if  well  done,  it  is  wholesome.  The  great  principle  in  making  soup  is  that  it 
must  be  boiled  slowly  and  for  a  long  time ;  it  cannot  be  boiled  too  much.  In  making 
beef  soup  all  the  bones  should  be  used,  together  with  half  rations  of  beef,  rice,  and 
desiccated  and  fresh  vegetables,  with  salt  and  pepper ;  the  desiccated  vegetables  should 
be  steeped  in  water  for  two  hours,  and  boiled  with  the  soup  for  three  hours  ;  the  rice 
should  be  added,  after  having  been  washed,  half  an  hour  before  the  soup  is  served  ;  the 
beef  must  first  be  put  in  cold  water,  and  the  soup  kept  at  a  low  boil  for  five  hours.  Beef 
should  not  in  any  case  be  used  for  cooking  until  cold.  Hard  bread  will  be  more  pala- 
table and  more  easy  of  digestion  if  placed  in  the  ashes  until  thoroughly  heated  ;  it  can 
also  be  improved  by  breaking  it  in  pieces  an  inch  or  two  square  and  soaking  it 
thoroughly  in  warm  water,  then  placing  it  in  a  frying  pan  with  a  few  slices  of  pork, 
and  cooking  for  five  minutes,  stirring  it,  that  all  may  be  cooked  alike.  Such  portions  of 
beef  as  are  not  used  in  making  soup  should  be  cut  in  pieces  about  the  size  of  a  hen's  egg, 
and,  with  half  a  ration  of  potatoes  and  a  small-sized  onion  cut  in  slices,  to  one  man,  and 
half  a  ration  of  desiccated  vegetables  previously  soaked  in  cold  water  for  an  hour,  with 
a  few  small  pieces  of  pork,  adding  salt  and  pepper,  with  water  sufficient  to  cover  well 
the  ingredients,  and  stewed  slowly  for  three  hours,  will  make  an  excellent  dish.  Beef 
that  is  not  used  thus  should  be  cooked  on  coals  or  held  before  them  on  a  stick  or  fork, 
and  no  salt  or  pepper  put  on  until  cooked  ;  the  salt  put  on  before  cooking  only  assists 
in  abstracting  the  juices  of  the  meat,  and  in  making  it  dry  and  hard  when  cooked. 
The  secret  in  using  the  desiccated  vegetables  is  in  having  them  thoroughly  cooked. 
The  want  of  this  has  given  rise  to  a  prejudice  against  them  which  is  unfounded  ;  it  is 

■  See  General  Order  125,  War  Department,  A.  G.  0.,   Nov.  17,  1874;  and  Paragraph  2315, 
Army  Regulations,  1881. 
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the  fault  of  the  cooking,  and  not  of  the  vegetables.  Pork  should  be  boiled  three  hours, 
having  been  previously  soaked  in  water,  to  abstract  the  salt,  for  three  hours,  the  water 
being  changed  twice  in  that  time ;  when  cold  and  cut  in  slices,  with  a  piece  of  bread 
and  a  slice  of  onion,  it  makes  an  excellent  lunch  ;  cut  in  slices  and  toasted  over  coals, 
it  is  sweet  and  good.  Coffee  should  be  roasted  over  a  slow  fire,  constantly  stirring  it 
until  it  becomes  of  a  chestnut-brown  color,  and  not  burnt  as  is  so  commonly  done.  It 
should  be  boiled  for  twenty  minutes,  set  on  one  side,  sweetened,  well  stirred,  and  a  little 
cold  water  added  to  cause  the  grounds  to  settle.  Cabbage  is  more  wholesome  when 
cut  in  shreds  and  eaten  with  a  little  vinegar,  peppei-,  and  salt,  than  when  cooked.  All 
fried  meats  are  unwholesome  ;  they  should  be  boiled  or  broiled. 

The  foregoing  instructions  relate  mainly  to  the  duties  in  general  of  all 
medical  oflacers.  Before  giving  the  specific  duties  of  each  grade  of  medical 
officer  in  an  army,  a  brief  outline  is  here  presented  of  the  medical  organization 
of  an  army  in  the  field,  taking  for  illustration  that  of  the  Army  of  the  Potomac, 
wMch  reached  so  high  a  degree  of  efficiency,  and  of  which  there  remain  the 
most  complete  records. 

An  arm,y  corps  consists  of  divisions,  brigades,  and  regiments.  To  each 
corps  there  is  a  "  medical  director  ;"  to  each  of  the  three  or  more  divisions  of 
a  corps,  a  "  surgeon-in-chief;"  to  each  of  the  three  or  more  brigades  compos- 
ing the  division,  an  officer  of  similar  title ;  and  to  each  regiment  forming  the 
brigade,  three  surgeons.  The  division  is  the  working  unit  of  organization  of 
the  medical  department,  and  is  provided  with  an  equipment  of  ambulances, 
wagons,  tents,  supplies,  and  men  for  establishing  a  field  hospital. 

The  following  table  will  show  at  a  glance  the  medical  equipment  of  the 
first  division  of  each  of  the  army  corps  of  the  Army  of  the  Potomac  on  the 
opening  of  the  Wilderness  campaign  in  May,  1864.  The  army  was  then  in 
the  highest  condition  of  discipline  and  organization,  and  the  material  carried 
was  at  its  minimum. 


Hospital  Organization,  Army  op  the  Potomac,  at  the  beginning  op 
THE  "  Wilderness"  Campaign,  May,  1864. 


Akmy  Corps. 

Division. 

No.  of 
brigade. 

No.  ot 
Regiment. 

No.  of 
men. 

No.  of 

hospital 

tents. 

No.  of 

army 

wagous. 

No.  of 
medicine 
wagons. 

No.  of 
ambu- 
lances. 

Second  .... 
Fifth       .... 
Sixth      .... 

1st 
1st 
1st 

4 
3 
4 

21 
21 
17 

8000 
8100 
8000 

22 

25 
24 

14 
14 
17 

4 
3 
4 

59 
57 
48 

Ambulance  Corps. — The  ambulance  corps  was  instituted  in  accordance 
with  the  plan  of  Surgeon  Jonathan  Letterman,  U.  S.  A.,  in  1862,  and  was 
enacted  into  a  law  by  Act  of  Congress,  approved  March,  1864.  It  consists  of 
ambulance-wagons  (Figs.  1530,  1531, 1532) — commonly  with  us  in  America 
designated  as  "  ambulances" — of  the  necessary  men  and  animals,  of  medicine- 
wagons  and  army  wagons,  and  the  tents  (Fig.  1534)  and  other  quartermaster's 
material  used  in  the  field  hospitals.  A  captain  of  the  line,  under  the  medical 
director,  is  the  commander  of  the  ambulances  of  the  army  corps,  and  to  each 
division  there  is  a  lieutenant  of  the  line  who  commands  and  is  responsible 
for  the  division  ambulances ;  he  is  the  acting  assistant  quartermaster  of  the 
division  ambulance  corps,  and  is  responsible  for  all  the  material  and  the 
tents  and  other  quartermaster's  property  used  for  the  field  hospitals.  By 
this  very  practical  and  convenient  arrangement  the  medical  officer  is  relieved 
from  much  care,  and  is  enabled  to  give  his  whole  attention  to  the  wounded 
and  sick.     The  number  of  ambulances  and  men  varies  with  the  number  atid 


PREPARATION   OF   MILITARY    SURGEONS   FOR   FIELD   DUTIES. 


1129 


strength  of  the  regiments,  the  details  of  which  may  be  found  in  the  Act  of 

Fig.  1530. 


Congress  above  cited 


Wheeling  or  Rosecrans  atnbalance- wagon. 
Fig.  15dl. 


iiticker  am1)ulance-wagon. 
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Field  Hospitals. — The  system  of  field  hospitals,  the  operations  of  which 
were  so  satisfactory  in  the  campaigns  of  the  Army  of  the  Potomac,  was 

Fig.  1532. 


Uew  army  ambulance- wagon,  approved  by  the  Secretary  of  War,  1881. 


Fiff.  153S. 


Halstead's  hand-litter. 


Fig.  1534. 


Regulation  hospital-tent. 


devised  by  Surgeon  Jonathan  Letterman  and  promulgated  in  a  circular  dated 
October  30, 1862.  As  the  provisions  of  this  order  remained  in  force  until  the 
end  of  the  war,  and  were  never  materially  demrted  from,  it  is  here  given  i 
full : — 


in 


PREPARATION   OF   MILITARY   SURGEONS   FOR   FIELD   DUTIES.  1131 

Head-Qcakters,  Army  of  the  Potomac, 

Medical  Director's  Office,  October  30,  1862. 

Sir  :  In  order  that  the  wounded  may  receive  the  most  prompt  and  efficient  attention 
during  and  after  an  engagement,  and  that  the  necessary  operations  may  be  performed 
by  the  most  skilful  and  responsible  surgeons  at  the  earliest  moment,  the  following 
instructions  are  issued  for  the  guidance  of  the  medical  staff  of  this  army,  and  medical 
directors  of  corps  will  see  that  they  are  promptly  carried  into  effect. 

Previous  to  an  engagement  there  will  be  established  in  each  corps  an  hospital  for 
each  division,  the  position  of  which  will  be  selected  by  the  medical  director  of  the  corps. 

The  organization  of  the  hospital  will  be  as  follows  : — 

1st.  A  surgeon  in  charge,  one  assistant-surgeon,  to  provide  food  and  shelter,  etc. ; 
one  assistant-surgeon  to  keep  the  records. 

2d.  Three  medical  officers  to  perform  operations  ;  three  medical  officers,  as  assistants 
to  each  of  these  officers. 

3d.  Additional  medical  officers,  hospital  stewards,  nurses  of  the  division. 

The  surgeon  in  charge  will  have  general  superintendence,  and  be  responsible  to  the 
surgeon-in-chief  of  the  division  for  the  proper  administration  of  the  hospital.  The 
surgeon-in-chief  of  division  will  detail  one  assistant-surgeon,  who  will  report  to  and  be 
under  the  immediate  orders  of  the  surgeon  in  charge,  whose  duties  shall  be  to  pitch  the 
hospital  tents,  and  provide  straw,  fuel,  water,  blankets,  etc.,  and,  when  houses  are  used,  to 
put  them  in  proper  order  for  the  reception  of  the  wounded.  This  assistant-surgeon  will, 
when  the  foregoing  shall  have  been  accomplished,  at  once  org&,nize  a  kitchen,  using  for 
this  purpose  the  hospital  mess  chests  and  the  kettles,  tins,  etc.,  in  the  ambulances.  The 
supplies  of  beef  stock  and  bread  in  the  ambulances,  and  of  arrowroot,  tea,  etc.,  in  the 
hospital  wagon,  will  enable  him  to  prepare  quickly  a  sufficient  quantity  of  palatable  and 
nourishing  food.  All  the  cooks,  and  such  of  the  hospital  stewards  and  nurses  as  may 
be  necessary,  will  be  placed  under  his  orders  for  these  purposes. 

He  will  detail  another  assistant-surgeon,  whose  duty  it  shall  be  to  keep  a  complete 
record  of  every  case  brought  to  the  hospital,  giving  the  name,  rank,  company,  and  regi- 
ment, the  seat  and  character  of  injury,  the  treatment,  the  operation,  if  any  be  performed,, 
and  the  result,  which  will  be  transmitted  to  the  medical  director  of  the  corps,  and  by 
him  sent  to  this  office. 

This  officer  will  also  see  to  the  proper  interment  of  those  who  die,  and  that  the 
grave  is  marked  with  a  headboard,  with  the  name,  rank,  company,  and  regiment  legibly 
inscribed  upon  it. 

He  will  make  out  two  "  tabular  statements  of  wounded,"  which  the  surgeon-in-chief 
of  division  will  transmit,  within  thirty-six  hours  after  a  battle,  one  to  this  office  (by  a 
special  messenger,  if  necessary)  and  the  other  to  the  medical  director  of  the  corps  to 
which  the  hospital  belongs. 

There  will  be  selected  from  the  division,  by  the  surgeon-in-chief,  under  the  direc- 
tion of  the  medical  director  of  the  corps,  three  medical  officers,  who  will  be  the  operating 
staff' of  the  hospital,  upon  whom  will  rest  the  immediate  responsibility  of  the  perform- 
ance of  all  important  operations.  In  all  doubtful  cases  they  will  consult  together,  and 
a  majority  of  them  shall  decide  upon  the  expediency  and  character  of  the  operation. 
These  officers  will  be  selected  from  the  division  without  regard  to  rank,  but  solely  on 
account  of  their  known  prudence,  judgment,  and  skill.  The  surgeon-in-chief  of  the 
division  is  enjoined  to  be  especially  careful  in  the  selection  of  these  officers,  choosing 
only  those  who  have  distinguished  themselves  for  surgical  skill,  sound  judgment,  and 
conscientious  regard  for  the  highest  interests  of  the  wounded. 

There  will  be  detailed  three  medical  officers  to  act  as  assistants  to  each  one  of  these 
officers,  who  will  report  to  him  and  act  entirely  under  his  direction.  It  is  suggested 
that  one  of  these  assistants  be  selected  to  administer  the  ansesthetic.  Each  operating 
surgeon  will  be  provided  with  an  excellent  table  from  the  hospital  wagon,  and,  with  the 
present  organization  for  field  hospitals,  it  is  hoped  that  the  confusion  and  the  delay  in 
performing  the  necessary  operations,  so  often  existing  after  a  battle,  will  be  avoided,  and 
all  operations  hereafter  be  primary. 

The  remaining  medical  officers  of  the  division,  except  one  to  each  regiment,  will 
be  ordered  to  the  hospitals  to  act  as  dressers  and  assistants  generally.  Those  who  follow 
the  reo-iments  to  the  field  will  establish  themselves,  each  one  at  a  temporary  depot,  at 
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such  a  distance  or  situation  in  the  rear  of  his  regiment  as  will  insure  safety  to  the 
wounded,  where  they  will  give  such  aid  as  is  immediately  required ;  and  they  are  here 
reminded  that,  whilst  no  personal  consideration  shpuld  interfere  with  their  duty  to  the 
wounded,  the  grave  responsibilities  resting  upon  them  render  any  unnecessary  exposure 
improper. 

The  surgeon-in-chief  of  the  division  will  exercise  general  supervision,  under  the 
medical  director  of  the  corps,  over  the  medical  affairs  in  his  division.  He  will  see  that 
the  officers  are  faithful  in  the. performance  of  their  duties  in  the  hospital  and  upon  the 
field,  and  that  by  the  ambulance  corps,  which  has  heretofore  been  so  efficient,  the 
wounded  are  removed  from  the  field  carefully  and  with  despatch. 

Whenever  his  duties  permit,  he  will  give  his  professional  services  at  the  hospital — 
will  order  to  the  hospital,  as  soon  as  located,  all  the  hospital  wagons  of  the  brigades, 
the  hospital  tents  and  furniture,  and  all  the  hospital  stewards  and  nurses.  He  will 
notify  the  captain  commanding  the  ambulance  corps,  or  if  this  be  impracticable,  the 
first  lieutenant-commanding  the  division  ambulances,  of  the  location  of  the  hospital. 

No  medical,  officer  will  leave  the  position  to  which  he  shall  have  been  assigned 
without  permission  ;  and  any  officer  so  doing  will  be  reported  to  the  medical  director  of 
the  corps,  who  will  report  the  facts  to  this  office. 

The  medical  directors  of  corps  will  apply  to  their  commanders  on  the  eve  of  a 
.battle,  for  the  necessary  guard  and  men  for  fatigue  duty.  This  guard  will  be  particu- 
larly careful  that  no  stragglers  be  allowed  about  the  hospitals,  using  the  food  and  com- 
forts prepared  for  the  wwunded.  No  wounded  will  be  sent  away  from  any  of  these 
hospitals  without  atithority  from  this  office. 

Previous  to  an  engagement  a  detail  will  be  made,  by  medical  directors  of  corps,  of 
a  proper  number  of  medical  officers,  who  will,  should  a  retreat  be  found  necessary, 
remain  and  take  care  of  the  wounded.  This  detail,  medical  directors  will  request  the 
€orps  commanders  to  announce  in  orders. 

The  skilful  attention  shown  by  the  medical  officers  of  this  army  to  the  wounded 
upon  the  battle-fields  of  South  Mountain,  Crampton's  Gap,  and  Antietam,  under  trying 
•circumstances,  gives  the  assurance  that,  with  this  organization,  the  medical  staff  of  the 
army  of  the  Potomac  can  with  confidence  be  relied  upon,  under  all  emergencies,  to  take 
■charge  of  the  wounded  intrusted  to  its  care. 

Very  respectfully. 

Your  obedient  servant, 
(Signed)  Jona.  Lettekman, 

Medical  Director. 

Mode  oe  Supply  oe  Medicine  and  Medical  Material. — Medical  supplies 
are  obtained  by  the  surgeon-in-chief  of  brigades  from  the  principal  depot,  on 
requisition  approved  by  the  corps  medical  director.  He  has  a  "medicine- 
wagon"  (Fig.  1535),  a  vehicle  especially  fitted  up  for  the  convenient  arrange- 
ment and  dispensing  of  the  medicines,  dressings,  etc., and  alsoone  or  more  army 
vragons  to  transport  such  supplies  as  are  in  bulk.  He  issues  his  supplies  to 
the  regimental  surgeons  as  they  are  needed  to  fill  up  their  "field  companions" 
and  "  panniers,"  and  is  responsible  that  the  amounts  are  at  all  times  kept  up 
to  the  standard  prescribed.' 

It  will  be  observed  that  the  ambulance  service,  the  field  hospital  service, 
and  the  mode  of  supply,  are  but  harmoniously  working  parts  of  one  system, 
which  may  be  comprehensively  designated  as  field  hospitals  for  both  wounded 
and  sick.  The  system  is  very  simple  and  practical  in  its  working,  and  any 
.officer  of  average  acquirements  will  easily  master  all  its  details.  A  vast  ex- 
perience gained  in  the  late  war  in  all  our  armies  proved  its  adaptation  to  the 
utmost  needs  of  the  service,  and  its  essential  features  will  probably  be  adopted 
in  any  war  that  may  occur  during  the  lifetime  of  men  now  living.^ 

'  For  the  amounts  and  kinds  of  medicines,  dressings,  etc.,  see  tlie  "  Standard  Supply  Table  of 
the  Medical  Department,  U.  S.  Army,  1883." 

"  Dr.  Jonathan  Lettermau,  who  devised  this  plan  of  medical  administration,  was  born  in 
Pennsylvania,  December  11,  1824.     He  graduated  in  medicine  at  Jefferson  College,  Philadelphia 
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The  foregoing  general  remarks  and  considerations  will,  it  is  hoped,  enable 
the  reader  to  better  understand  the  account  that  will  now  be  given  of  the 
specific  duties  which  devolve  upon  each  grade  of  medical  officers  in  an  army 
in  the  field.     In  1864,  Surgeon  T.  A.  McParlin,  U.  S.  A.,  then  the  medical 


Fig.  1535. 


Autenreith  medicine- wagon. 

director  of  the  Army  of  the  Potomac,  caused  to  be  drawn  up  a  detailed  account 
of  the  duties  of  each  class  of  medical  officers  in  that  army.  These  accounts 
were  written  by  experienced  men  then  actually  engaged  in  the  performance 
of  the  duties  referred  to.  They  are  of  the  very  highest  value,  a  value  indeed 
that  will  be  appreciated  only  by  those  who  know  through  what  labor  and 
suffering  the  medical  department  of  the  army  was  developed  to  the  great 
excellence  that  it  had  attained  at  the  time  that  these  papers  were  written. 

The  profession  and  the  army  are  indebted  to  the  wise  forethought  of  Surgeon 
(now  Brevet  Brigadier-General)  McParlin  for  them,  and  it  is  a  subject  of 
congratulation  that  they  .can  in  this  place  be  given  a  wider  circulation  among 
the  surgeons  of  to-day,  and  be  more  accessible  in  the  future.  They  are  here 
reprinted  from  the  "Medical  and  Surgical  History  of  the  War  of  the  Eebel- 
lion,"  Part  Third,  Surgical  Volume,  pp.  903-914.     The  writers  belonged  to 

in  1849,  and  in  the  same  year  entered  the  U.  S.  Army  as  Assistant-Surgeon.  In  June,  1862, 
whilst  still  in  this  grade  with  only  the  rank  of  captain,  he  was  made  medical  director  of  the 
Army  of  the  Potomac,  and  joined  it  immediately  after  its  repulse  from  before  Richmond.  The 
army  had  sustained  great  losses  in  men  and  material.  The  measures  that  he  speedily  adopted 
for  the  better  organization  and  reequipment  of  its  medical  department  were  attended  with  great 
success.  His  ambulance  system  was  adopted  by  Congress  ;  his  plan  of  field  hospitals  was  adopted 
by  the  Surgeon-General  for  all  the  U.  S.  Armies,  and  continued  to  be  used  until  the  end  of  the 
war,  and  its  originality  and  excellence  have  been  freely  admitted  by  the  highest  military  authori- 
ties in  Europe.  He  enjoyed  the  entire  confidence  of  every  Commander  of  the  Army  of  the  Poto- 
mac. He  resigned  from  the  army  in  December,  1864,  and  died  in  San  Francisco,  California,  in 
March  1872.  For  a  further  account  of  his  services  the  reader  may  consult  a  "  Memoir"  of  his 
life  in  the  "Journal  of  the  Military  Service  Institution  of  the  U.  S.,"  for  September,  1883,  and 
his  own  work,  "  Medical  ReooUeotions  of  the  Army  of  the  Potomac." 
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the  fifth  army  corps,  of  which  Surgeon  (now  Brevet  Brigadier-General)  J.  J. 
Milhau  was  so  long  the  medical  director,  and  which  was  noted  for  the  preci- 
sion and  thoroughness  of  its  work. 

Duties  of  the  Medical  Director  of  a  Corps — The  medical  director  of  a  corps  is  the 
head  of  the  medical  and  ambulance  departments  of  the  corps,  and  he  is  held  responsible 
by  the  corps  commander  that  they  shall  be  properly  and  effectively  managed  under  all 
circumstances.  It  is  therefore  impossible  to  specify  definitely  his  duties  in  every  case. 
He  should  possess  the  confidence  of  his  commander,  and  ask  for  instruction  in  all  cases 
of  doubt.  He  should  have  an  office,  and  at  least  two  clerks,  of  whom  one  should  be  a 
hospital  steward.  The  following  books  should  be  kept,  viz.  :  1st.  A  register  of  all 
medical  officers  and  regular  hospital  stewards  belonging  to  the  corps  ;  2d.  An  endorse- 
ment book  ;  3d.  A  letter  and  order  book  ;  4th.  A  blotter,  in  which  are  checked  off  the 
regular  requisitions,  and  monthly  reports  of  sick  and  wounded  as  received ;  5th.  A 
manifold  writer.  The  following  regular  reports  are  received  :  1st.  Daily  report  of  the 
medical  inspector  of  the  corps ;  2d.  The  weekly  report  of  sick  and  wounded  ;  3d.  The 
weekly  report  of  the  ambulance  corps  (in  duplicate)  ;  4th.  The  weekly  report  of  brandy 
and  whiskey  received,  issued,  etc.,  from  each  brigade  and  from  each  hospital ;  5th.  The 
monthly  returns  of  medical  officers  from  divisions  and  brigades;  6th.  The  monthly 
returns  of  hospital  stewards  U.  S.  A. ;  7th.  The  monthly  returns  of  ambulance  officers 
(in  duplicate)  ;  8th.  Statement  of  hospital  fund  from  each  hospital.  After  engage- 
ments are  to  be  transmitted  to  the  medical  director  of  the  army  :  1st.  Nominal  lists  of 
•wounded  for  transmittal;  2d.  Classified  returns  of  injuries  and  wounds  (in  duplicate); 
3d.  Aggregate  m^an  strength  of  command  (per  regiment)  ;  a  report  of  the  operations 
of  the  ambulance  corps.  The  following  consolidated  reports  for  the  corps  are  made  at 
stated  periods  to  the  medical  director  of  the  army :  1st.  Weekly  report  of  sick  and 
wounded ;  2d.  Monthly  return  of  medical  officers ;  3d.  Monthly  return  of  hospital 
stewards  U.  S.  A. ;  4th.  Statement  of  balance  due  hospital  fund  ;  5th.  Eecord  of  cer- 
tificates of  disability,  and  action  thereon.  All  other  reports  are  simply  transmitted 
without  consolidation. 

The  following  papers  are  referred,  by  order  of  the  corps  commander,  to  the  medical 
director  for  approval,  recommendation,  expression  of  opinion,  or  disapproval,  viz.  :  All 
tenders  of  resignation  on  account  of  disability ;  all  applications  for  leave  of  absence  ; 
all  certificates  of  disability  for  discharge,  and  invalid  rolls  when  doubtful ;  all  recom- 
mendations and  complaints  referring  to  the  medical  and  ambulance  departments,  or 
affecting  the  health  and  well-being  of  the  troops ;  all  applications  for  leave  of  absence 
or  resignation  of  medical  or  ambulance  officers — in  fact,  all  papers  relating  to  the 
medical  department  are  referred  to  the  medical  director  prior  to  the  action  of  the  general 
commanding.  The  following  papers  require  to  be  examined  and  acted  upon  by  the 
medical  director:  All  requisitions  for  medical  and  hospital  supplies,  and  all  requisitions 
and  estimates  for  supplies  for  the  ambulance  corps.  Written  circulars  and  instructions 
from  the  medical  director  of  the  army  and  from  the  surgeon-general  should  either  in 
whole  or  part  be  promptly  published  to  the  surgeons-in-chief  of  divisions  and  surgeons-in- 
chief  of  separate  commands.  The  health  and  welfare  of  the  troops,  as  well  as  the  comfort 
and  proper  care  of  the  sick  and  wounded,  should  receive  the  unceasing  attention  of  the 
medical  director.  It  therefore  becomes  his  duty  to  ascertain,  through  the  medical  in- 
spector and  the  surgeons-in-chief  of  divisions,  and  from  his  own  observation,  the  existence 
of  irregularities  and  of  deficiencies  in  the  hospitals  or  in  the  command,  and  he  must  issue 
the  necessary  instructions  to  have  the  one  corrected  and  the  other  supplied.  In  matters 
of  defective  police,  bad  drainage,  unhealthy  camp  grounds,  insufficient  shelter,  improper 
or  damaged  food,  etc.,  he  should  first  call  the  attention  of  the  medical  officers  to  the 
fact  and  suggest  remedies;  but  if  these  suggestions  be  not  promptly  attended  to  a 
written  report  with  recommendations  should  be  made  without  delay  to  the  corps  com- 
mander. Special  attention  must  be  given  to  the  keeping  up  of  supplies,  both  medical 
and  hospital.  Circulars  should  be  issued  from  time  to  time,  giving  information  to  the 
medical  officers  as  to  what  articles  can  be  obtained,  and  specifying  the  manner  of  obtain-- 
ing  them. 

The  ambulance  corps  being  under  the  direction  of  the  medical  director,  the  ambu- 
lances and  everything  connected  with  them  claim  a  full  share  of  his  attention.  In  con- 
junction with  the  chief  ambulance  officer  he  must  therefore  see  that  nothing  is  neo-lected 
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to  render  them  eflBcient  in  every  respect,  and  that  the  intention  of  the  law  is  carried  out. 
The  surgeons-in-chief  of  divisions  look  to  the  medical  director  for  orders,  instructions, 
and  suggestions  in  reference  to  the  fitting  up  of  the  different  hospitals  ;  he  should  there- 
fore instruct  them  as  to  the  number  of  tents  to  be  pitched,  and  as  to  whether  it  is 
desirable  to  construct  fire-places,  erect  bunks,  dig  wells,  etc.  etc.  As  a  general  rule, 
verbal  orders  will  be  sufficient.  When  a  movement  is  ordered,  the  medical  director 
should  ask  for  instructions  in  reference  to  the  sending  off  of  sick  and  wounded,  the 
breaking  up  of  hospitals,  and  the  number  of  ambulances  and  wagons  allowed  to  march 
with  the  troops  and  the  number  to  be  sent  to  the  rear,  and  on  receiving  them  will  give 
the  necessary  orders  in  writing,  specifying  the  number  of  tents  and  flies  to  be  carried, 
as  well  as  the  amount  of  hospital  supplies,  medical  stores,  clothing,  and  rations,  and 
directing  the  surgeons-in-chief  of  divisions  to  see  that  the  "  hard  bread"  is  put  up  in  the 
ambulance  boxes,  and  that  the  field  companions  and  hospital  knapsacks  are  filled.  Orders 
should  be  given  to  the  chief  ambulance  officer  in  reference  to  the  position  of  the 
stretcher-bearers  ;  as  a  general  rule  they  should  all  march  with  their  commands,  with 
stretchers.  When  only  a  limited  number  of  ambulances  accompany  the  troops,  all  the 
stretchers  should  go  to  the  front  strapped  on  the  ambulances.  Orders  should  be  given 
to  have  the  water-kegs  filled. 

On  the  march,  the  medical  director  accompanies  the  staff,  acquainting  himself  as  far 
as  practicable  with  the  nature  of  the  country  passed  over,  the  general  direction  and 
condition  of  the  roads,  the  position  of  the  houses,  streams,  woods,  etc.  etc.  This 
knowledge  will  materially  assist  him  in  the  selection  of  hospital  sites.  When  an 
engagement  commences,  the  medical  director  should  ascertain  the  position  of  the  troops, 
and  should  immediately  communicate  with  the  surgeons-in-chief  of  divisions,  directing 
the  establishment  of  field  depots  for  the  wounded  at  such  points  as  will  be  most  conve- 
nient for  collecting  them,  and  where  the  ambulances  can  come  up.  In  locating  these 
depots,  special  care  must  be  taken  to  have  them  as  near  the  line  of  troops  as  possible,  so 
as  to  diminish  the  distance  of  stretcher  transportation.  Eavines  and  woods  should  be 
taken  advantage  of  as  a  protection  against  the  enemy's  fire ;  if  necessary,  a  breastwork 
can  be  thrown  up  by  the  attendants.  An  occasional  bullet  or  an  occasional  shell  is  not 
sufficient  to  warrant  medical  officers  in  leaving  their  posts.  If  practicable,  the  medical 
director  should  himself  visit  and  inspect  these  depots,  and  give  orders  that  will  insure 
the  object  of  their  establishment ;  he  should  also  consult  with  the  chief  ambulance 
officer  as  to  the  best  roads,  everything  considered,  to  be  taken  by  the  ambulances. 
Should  the  enemy  fall  back,  these  depots  should  be  removed  farther  to  the  front ;  should 
our  own  troops  yield  the  ground,  the  depots  must  be  moved  farther  to  the  rear.  The 
moment  the  number  of  wounded  warrants  the  establishment  of  division  hospitals,  the 
corps  commander  should  be  consulted  as  to  the  locality  of  these  hospitals  in  a  military 
point  of  view.  The  medical  director  then  selects  the  site  himself,  or  designates  some 
one  to  do  it  in  his  name.  Orders  should  be  immediately  given, to  the  surgeons-in-chief 
of  divisions,  and  to  the  chief  ambulance  officer,  designating  the  locality  chosen.  Should 
a  lull  occur  in  the  firing,  or  the  enemy  be  driven  back,  orders  must  be  immediately 
given  to  advance  the  field  depots  and  to  take  all  the  available  ambulances  to  the  front, 
so  as  to  pick  up  the  wounded  as  rapidly  as  possible  and  convey  them  to  the  hospitals. 

During  an  engagement,  the  duty  devolving  upon  the  medical  director  of  a  corps  to 
select  a  site  for  the  different  hospitals  of  the  corps  is  not  always  an  easy  one.  As  a 
general  rule,  they  should  be  placed  near  the  most  practicable  roads,  in  rear  of  the  centre 
of  the  troops,  and  sufficiently  to  the  rear  to  be  out  of  the  ordinary  range  of  the  enemy's 
guns ;  suitable  ground,  good  water,  and  plenty  of  fuel  must  of  course  decide  the  choice 
of  locality.  During  the  action,  the  medical  director  must  keep  himself  thoroughly  ac- 
quainted with  the  movements  of  the  troops,  and  must  act  accordingly.  The  corps  may 
take  up  a  new  position  with  a  different  front;  sometimes  a  part  or  even  the  whole  of  a 
corps  may  meet  a  superior  force  and  be  repulsed  ;  under  such  circumstances  the  medical 
director  should  be  ready  to  act  promptly,  and  to  transfer  his  wounded  to  a  safer  locality. 
Should  the  corps  commander  be  present,  he  will  advise  his  medical  director  of  the  state 
of  affairs,  and  give  orders  in  reference  to  the  removal  of  the  hospitals.  There  are  times, 
however,  in  which  the  medical  director  is  called  upon  to  act  upon  his  own  responsibility. 
Should  it  become  necessary  to  leave  the  wounded  in  hospitals  in  the  hands  of  the  enemy, 
the  medical  director  will  see  that  they  are  properly  sheltered,  that  a  sufficient  number  of 
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medical  officers,  hospital  stewards,  and  attendants  remain  with  them,  and  that  an  ample 
supply  of  medical  and  hospital  stores,  dressings,  and  provisions  be  left  for  their  comfort. 

After  an  engagement,  the  medical  director  of  the  army  should  be  communicated  with 
as  to  the  means  of  transportation  for  the  wounded  to  general  hospital ;  he  should  be 
informed  of  the  number,  and  of  the  time  at  which  they  will  be  ready  for  such  transit ;  on 
receiving  instructions,  the  necessary  orders  are  given.  The  medical  inspector  generally 
attends  to  the  shipment  of  wounded.  During  action,  the  duties  of  a  medical  director 
require  his  presence  at  corps  headquarters,  where  he  can  be  found,  and  where  he  can 
obtain  the  earliest  information  and  receive  orders  and  reports.  As  a  general  rule, 
therefore,  he  cannot  stop  to  operate  during  an  engagement ;  he  should  remember  that 
he  is  responsible  for  all  the  wounded,  and  that  there  are  occasions  in  which  the  delay 
of  half  an  hour  will  result  in  the  loss  of  his  hospitals.  The  corps  commander  should  be 
kept  informed  of  the  operations  of  the  department  both  during  and  after  engagements, 
and  should  always  be  consulted  in  matters  of  importance.  As  it  is  necessary  for  the 
medical  director  to  visit  his  hospitals  and  field  depots  from  time  to  time,  he  should 
always  leave  a  competent  medical  officer  at  headquarters  to  represent  him.  When 
practicable,  the  hospitals  of  the  different  divisions  should  be  located  near  together — 
each  one,  however,  to  be  kept  perfectly  independent  and  distinct  in  its  management. 
This  will  much  facilitate  the  operations  of  the  ambulance  and  medical  departments, 
enabling  the  divisions  to  assist  each  other  in  taking  care  of  the  wounded.  For  instance, 
should  one  division  suffer  more  than  another,  an  operating  staff,  or  more  if  necessary, 
with  an  Autenrieth  wagon,  can  be  ordered  to  the  suffering  division;  again,  should  one 
division  be  deficient  in  shelter  or  supplies,  they  can  be  obtained  from  the  other  divisions ; 
another  advantage  is  the  facility  given  for  inspection,  and  for  giving  instruction,  and  in 
distributing  the  wounded  as  they  come  in ;  for  instance,  all  available  ambulances  are 
used  when  wanted,  without  reference  to  their  divisions.  An  ambulance  reaches  the 
hospital  containing  wounded  of  different  divisions ;  no  difficulty  is  experienced  in  distri- 
buting them,  each  to  his  own  division  hospital,  thus  enabling  them  to  be  treated  by 
their  own  medical  officers  and  to  be  registered  in  their  own  divisions.  Again,  in  send- 
ing off  the  wounded  to  general  hospital,  the  loading  of  the  wagons  will  be  much  facili- 
tated, and  a  corps  train  readily  found.  "When  avoidable,  the  wounded  should  not  be 
sent  off  from  the  field  division  hospital  until  they  have  been  operated  upon,  properly 
dressed  and  fed,  have  obtained  some  rest,  and  have  somewhat  recovered  from  the 
shock  of  their  injuries. 

In  sending  sick  and  wounded  off  to  general  hospital,  the  corps  director  gives  the 
necessary  orders  to  have  the  wagons  or  cars  properly  bedded  with  brush  or  hay,  specifies 
the  number  of  rations  to  be  taken,  and  the  number  of  medical  officers,  stewards,  and 
attendants  that  should  accompany  the  train,  giving  any  instructions  that  he  may  deem 
important  in  reference  to  the  roads,  camping,  etc.  When  the  troops  remain  in  camp 
some  time,  it  will  be  found  convenient  to  have  near  each  division  a  few  ambulances,  with 
horses  hitched  up  ready  to  convey  patients  to  the  hospital.  These  are  known  in  the 
corps  as  picket  ambulances,  and  are  relieved  every  twelve  hours.  At  this  post  there 
should  be  a  medicine-wagon,  under  the  charge  of  a  steward,  to  issue  medicines  to  the 
regimental  surgeons.  The  post  should  be  marked  by  an  ambulance  guidon ;  this  wagon 
is  to  be  relieved  as  often  as  emptied.  As  a  large  number  of  stretchers  and  lanterns  are 
always  broken  or  lost  during  an  engagement,  orders  should  be  given  after  an  action  to 
have  the  deficiencies  supplied  as  early  as  possible. 

Duties  of  the  Medical  Inspector  of  a  Corps — A  medical  inspector  of  a  corps  has  but 
few  specific  duties  assigned  to  him,  and  these,  with  one  exception,  are  such  as  the  medical 
director  may  direct  to  facilitate  the  management  of  the  medical  department,  and  to  keep 
him  informed  of  the  deficiencies  which  need  correcting,  and  of  errors  that  should  be  recti- 
fied ;  as  his  relative  position  to  the  medical  director  is  analogous  to  that  occupied  by  an 
assistant  adjutant-general  to  his  commanding  general,  any  authority  he  may  exercise  in 
the  discharge  of  duty  is  entirely  delegated  power.  The  only  reports  made  to  him  are 
the  daily  morning  reports  of  each  hospital  from  which  the  corps  report  is  made.  A 
monthly  report  of  the  inspection  of  troops  has  been  used  ;  but  since  that  has  been  aban- 
doned, reports,  not  in  tabular  form,  have  been  made  of  the  condition  of  the  troops  only 
to  the  medical  director,  calling  his  attention  to  any  violation  of  sanitary  rules  that  may 
have  been  observed.     Previous  to  an  engagement,  or  march,  he  sees  that  the  direction 
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of  his  superior  officers  relative  to  the  proper  disposition  of  the  flying  hospital  and  medi- 
cine-wagons are  obeyed,  and  that  they  are  in  readiness  to  accompany  the  troops.  The 
principal  duty  devolved  upon  him  during  an  engagement  has  been  to  represent  the 
medical  director  at  the  hospitals,  to  see  that  the  men  are  properly  provided  for,  and, 
when  instructed  to  send  wounded  to  the  rear,  to  assist  the  chief  ambulance  officer  in  the 
proper  apportioning  of  the  means  of  transportation,  to  make  the  detail  of  medical  officers 
and  attendants  to  accompany  the  train,  and  to  ascertain  that  they  are  provided  with 
stimulants  and  other  essentials  to  render  the  patients  confided  to  them  as  comfortable 
as  possible. 

Duties  of  the  Surgeon-in-Ghief  of  a  Division 1.  The  surgeon-in-chief  of  a  divi- 
sion promulgates  to  surgeons-in-chief  of  brigades  all  orders,  circulars,  and  communica- 
tions that  are  received  trom  the  medical  director  of  the  corps,  also  all  orders,  circulars, 
and  communications  pertaining  to  the  medical  department  that  emanate  from  division 
headquarters.  2.  He  receives  all  reports  that  are  made  by  the  surgeons-in-cbief  of 
brigades,  and  consolidates  them  before  forwarding  them  to  the  medical  director  of  the 
corps,  except  the  "  monthly  report  of  sick  and  wounded"  furnished  by  the  regimental 
surgeons,  and  the  weekly  report  of  "  brandy  and  whiskey"  furnished  by  the  surgeons- in- 
chief  of  brigades;  these  are  forwarded  without  any  action  from  him.  The  only  reports 
made  directly  by  him  are  the  "  monthly  return  of  medical  officers"  of  the  division,  which 
he  forwards  to  the  medical  director  of  the  corps,  and  the  personal  report  to  the  Surgeon- 
General  from  the  post  at  which  he  is  serving.  3.  All  requisitions  for  medicines  and 
hospital  supplies,  made  by  the  surgeons-in-chief  of  brigades,  are  received  by  him  and 
forwarded  to  the  medical  director  of  the  corps,  without  any  action  from  him,  except 
"  special  requisitions,"  which  are  either  approved  or  disapproved  before  being  forwarded. 
4.  All  applications  for  leave  of  absence  and  resignation  on  surgeon's  certificate,  and  all 
certificates  of  disability  for  discharge  of  enlisted  men,  are  forwarded  from  their  regiments 
through  the  regular  military  channel  and  referred  to  the  surgeon-in-chief  of  the  division 
by  the  assistant  adjutant-general  of  the  division  ;  each  case  is  personally  examined  by 
the  surgeon-in-chief,  and  his  action  indorsed  on  the  official  paper.  Applications  for 
leave  of  absence  of  medical  officers  ai-e  referred  to  the  surgeon-in-chief  by  the  assistant 
adjutant-general,  for  his  action.  5.  All  details  of  medical  officers  and  enlisted  men  for 
duty  at  division  hospitals  ^re  made  by  the  assistant  adjutant-general,  to  whom  the 
names,  rank,  regiment,  and  company,  are  furnished  by  the  surgeon-in-chief.  6.  The 
surgeon-in-ehief  of  a  division  has  no  official  relation  with  any  staff  officers  except  the 
assistant  adjutant-general.  7.  A  detail  of  one  medical  officer  as  "  officer  of  the  day"  is 
made  each  day  by  the  surgeon-in-chief,  with  instructions  to  visit  each,  regiment  of  the 
division  and  inspect  carefully  its  hygienic  and  sanitary  conditions,  also  to  visit  the  divi- 
sion hospital  and  see  that  proper  attention  is  given  to  cleanliness  and  to  the  comfort  of 
the  patients;  to  examine  the  cooking  and  see  whether  the  attendants  perform  their  duties 
faithfully.  A  written  report  is  to  be  furnished  of  these  investigations.  8.  Before  an 
engagement,  the  detail  for  the  "  field  hospital"  is  announced  by  the  surgeon-in-chief  of 
the  division  ;  the  surgeon  in  charge  of  the  division  hospital  remains  in  charge  and  has 
control  of  all  the  shelter ;  the  officer  detailed  as  hospital  commissary  provides  the  food  ; 
the  records  are  kept  by  a  hospital  steward,  U.  S.  A.  Three  surgeons  are  detailed  as 
operators,  and  three  medical  officers  are  assigned  to  each  operator  as  assistants.  One 
cook,  two  nurses,  and  one  hospital  steward  are  taken  from  each  regiment  for  the  "field 
hospital."  9.  The  medical  officers  who  remain  on  the  field  at  the  time  of  and  after  an 
engagement  are  instructed  to  form  their  depots  and  locate  them  by  brigades,  and  are  to 
select  their  positions  in  compliance  with  instructions  of  "  circular"  from  headquarters, 
army  of  the  Potomac,  medical  director's  office,  dated  October  30,  1862,^  and  to  examine 
each  man  before  he  is  put  in  an  ambulance.  10.  The  position  of  a  surgeon-in-chief  of 
a.  division  during  an  engagement  is,  first  to  locate  the  "  field  hospital"  and  see  that  the 
details  are  properly  filled ;  then  to  visit  the  front  and  confer  with  the  ambulance  officer 
of  the  division,  ascertain  that  the  depots  are  properly  located  and  that  the  ambulance 
sergeants  have  been  notified  of  their  positions,  and  then  report  to  the  general  commanding 
and  receive  any  instructions  he  may  have ;  afterwards  to  return  to  the  hospital  and 

1  See  page  1131,  supra. 
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assist  in  making  the  wounded  comfortable.  11.  On  the  march,  the  surgeon-in-chief  of 
a  division  remains  with  the  general  commanding. 

Duties  of  a  Surgeon-in-Ghief  of  a   Brigade (1)    The    surgeon-in-chief    of   a 

brigade  has  under  his  charge  all  the  medical  supplies  allowed  to  his  command.  He  draws 
once  a  month,  from  the  medical  purveyor  of  the  army,  all  that  is  needed  to  bring  what 
he  has  on  hand  up  to  the  requirements  of  the  supply  table,  and  in  case  of  emergency 
can,  during  the  month,  make  special  requisitions  for  necessary  articles.  He  issues  to 
medical  officers  in  charge  of  regiments  only  what  they  want  for  immediate  use.  By 
this  excellent  arrangement  the  army  has  been  relieved  from  the  encumbrance  of  the 
large  supplies  formerly  allowed  to  regiments,  and  the  transportation  of  the  medical 
department  is  greatly  reduced.  Under  two  orders  from  Surgeon  Letterman,  Medical 
Director  of  the  Army  of  the  Potomac,  brigade  surgeons  were  forbidden,  for  more  than 
a  year,  to  take  receipts  from  regimental  surgeons  for  supplies  issued  to  them,  and  the 
brigade  surgeon  was  ordered  to  expend  them  on  his  annual  returns.  This  proving 
unsatisfactory  to  the  Treasury  Department,  a  circular  from  the  Surgeon-General  di- 
rected a  return  to  the  requirements  of  army  regulations  in  the  transfer  of  all  property. 
As  medicines  and  other  expendable  articles  are  issued  continuously,  and  in  very  small 
quantities,  it  is  unavoidable  for  the  surgeon-in-chief  of  a  brigade  to  be  forced  to  ex- 
pend, on  his  returns,  much  property  really  issued  to  regimental  surgeons.  In  addition 
to  the  articles  carried  in  the  wagons,  the  boxes  of  the  ambulances  are  filled  with  the 
material  necessary  to  establish  a  temporary  field  hospital  in  case  the  supply  train  during 
a  movement  should  be  inaccessible.  This  arrangement  is  one  of  the  greatest  advances 
made  during  the  past  two  years  in  providing  for  the  wounded,  as  the  conveyances 
bringing  them  in  have  all  that  is  absolutely  required  to  feed  them,  and  the  hospital  tent- 
fly  generally  carried  in  the  ambulance  gives  sufficient  shelter.  In  the  construction  of 
new  ambulances,  it  would  be  desirable  to  increase  the  width  and  depth  of  the  box  so 
that  larger  camp  kettles  could  be  carried,  the  present  only  admitting  the  smallest  sized 
kettle."^  The  surgeon-in-chief  of  a  brigade  furnishes  the  material  carried  in  the  ambu- 
lance-boxes, and  assures  himself  by  weekly  inspections  of  them  that  each  box  contains 
all  required  by  the  supply  table  and  other  orders.  He  also  draws  from  the  medical 
purveyor,  and  is  responsible  for,  the  stretchers  carried  on  the  ambulances. 

(2)  The  surgeon-in-chief  of  a  brigade  is  the  medical  adviser  of  a  brigade  commander 
in  all  professional  questions  affecting  the  command.  Applications  for  leave  of  absence, 
discharge,  and  invalid  rolls,  grounded  on  the  certificates  of  regimental  surgeons,  are 
submitted  to  him  for  his  opinion  of  their  propriety,  to  be  based  on  an  examination  of 
the  applicant.  It  is  the  duty  of  the  surgeon-in-chief  of  a  brigade  also  to  keep  careful 
tvatch  over  the  health  of  the  brigade,  pointing  out  and  endeavoring  to  correct  all  in- 
fractions of  hygienic  laws.  He  receives  every  Saturday,  from  each  medical  officer  in 
charge  of  the  regiments  constituting  the  brigade,  a  weekly  report  of  sick  and  wounded 
of  his  regiment,  and  of  the  anti-scorbutics  issued  to  it.  Whenever  a  regimental  medi- 
cal officer  leaves  or  returns  to  his  command,  he  should  furnish  the  surgeon-in-chief  of 
the  brigade  with  a  copy  of  the  order  under  which  he  acts.  The  surgeon-in-chief  con- 
solidates the  regimental  weekly  reports  of  sick  and  wounded,  and  of  anti-scorbutics, 
and  forwards  them  to  the  surgeon-in-chief  of  his  division.  He  sends,  at  the  same  time, 
a  report  of  the  liquors  drawn  and  issued  by  him  during  the  week.  He  makes  also,  to 
the  surgeon-in-chief  of  the  division,  a  monthly  return  of  the  medical  officers  of  the 
brigade.  After  a  battle,  he  sends  to  the  surgeon -in-chief  of  the  division  a  report  of  the 
aggregate  strength  for  duty  and  names  of  medical  officers  present  for  duty,  and  the  killed, 
wounded,  and  missing  in  action,  according  to  the  reports  received  from  regimental 
surgeons.  The  losses  in  skirmishing  in  the  intervals  between-  the  battles  have  been 
reported  weekly.'' 

>  In  the  new  army  ambulanoe-wagon,  approved  by  the  Secretary  of  War  in  1881,  valuable 
space  in  the  box  under  the  driver's  seat  is  taken  up  by  a  water  keg.  It  also  weighs  several 
hundred  pounds  more  than  the  old  and  tried  "  Wheeling  ambulance."  (See  Fig.  1532  page 
1130,  supra.) 

2  The  brigade  surgeons  should  not  be  selected,  as  a  rule,  for  the  operating  surgeons  of  the  divi- 
sion field  hospitals,  as  their  presence  is  necessary  at  the  depots  nearest  the  line  of  battle  to  exer- 
cise supervision  over  the  medical  officers  there  stationed. 
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Duties  of  the  Surgeon  in  Charge  of  a  Division  Hospital The  duties  of  a  surgeon 

in  charge  of  a  division  hospital  are  somewhat  varied,  depending  upon  the  season  of  the 
jear  and  the  state  of  military  operations,  whether  the  army  is  in  winter-quarters  or 
engaged  in  an  active  campaign.  In  one  case,  more  permanent  arrangements  are  made 
with  a  view  of  remaining  undisturbed  for  several  months  ;  in  the  other,  all  the  appli- 
ances of  a  division  hospital  are  arranged  and  managed  to  meet  certain  conditions,  defi- 
nite transportation,  general  mobility,  and  despatch  in  its  construction  and  removal. 
Procuring  all  the  necessary  supplies  for  the  sick  and  wounded,  superintending  the  care 
and  treatment  which  they  should  receive,  organizing  the  hospital  attendants,  keeping 
the  necessary  and  suitable  records,  causing  reports  to  be  made,  and  receiving  orders 
from  his  superior  officers  and  complying  with  them,  are  briefly,  in  the  aggregate,  the 
■duties  of  the  surgeon  in  charge  of  a  division  hospital.  On  the  march,  the  sick  and 
wounded  on  hand  are  placed  in  ambulances,  and  a  medical  officer,  connected  with  the 
hospital,  is  assigned  the  duty  of  keeping  with  the  ambulance  train  and  rendering  such 
assistance  on  the  journey  as  the  wants  of  the  sick,  etc.,  may  demand.  In  the  evening, 
or  at  the  close  of  the  day's  march,  the  surgeon  in  charge  will  make  the  necessary 
arrangements  for  sheltering  and  furnishing  the  sick,  etc.,  present  with  food  and  med- 
ical attendance.  This  is  often  accomplished  in  this  manner  :  The  medical  director  of 
the  corps  indicates  to  the  ambulance  officer  the  place  he  desires  the  ambulances  to 
park.  The  surgeon  in  charge  then  proceeds  to  pitch  a  certain  number  of  tents,  directs 
the  cooks  to  provide  beef-tea,  hot  coffee,  etc.,  orders  sinks  to  be  dug,  and  sees  that  the  sick 
and  wounded  are  unloaded  and  taken  care  of,  thus  affording  them  attentions  and  com- 
fort consistent  with  the  nature  of  circumstances.  On  the  following  morning,  after  food 
has  been  served  to  all,  a  "  sick-call"  is  held,  and  all  that  require  medicine  receive  it. 
Soon  after,  a  morning  report  is  made,  signed  by  the  surgeon  in  charge,  and  sent  to  the 
surgeon-in-chief  of  the  division.  Thereafter,  if  it  is  intended  to  resume  the  march,  the 
sick  and  wounded  are  reloaded,  the  tents  are  struck,  and  everything  packed.  Thus 
the  routine  continues  from  day  to  day,  as  long  as  the  march  may  last. 

In  the  event  of  an  engagement,  the  surgeon-in-chief  of  the  division  indicates  to  the 
surgeon  in  charge  of  the  hospital  the  place  selected  for  the  location  of  the  division 
hospital.  The  latter ,  then  directs  the  pioneers  or  fatigue  party  to  police  the  ground 
and  pitch  the  tents,  establishes  the  kitchen,  appoints  a  chief  cook  and  a  cook  for  special 
diet,  organizes  the  nurses  and  other  attendants,  unloads  the  ambulances  of  the  sick, 
provides  operating  tables,  and  all  necessary  appliances  for  surgical  operations,  such  as 
chloroform,  stimulants,  dressings,  etc.,  orders  sinks  dug,  sees  that  a  sufficient  supply  of 
water  is  near,  either  by  opening  springs  or  by  digging  wells,  etc.  Thus  accommoda- 
tions are  made  for  the  sick  on  hand  as  well  as  for  the  wounded  that  may  be  brought  in 
from  the  battle-field.  The  surgeon  in  charge  selects  a  medical  officer  to  superintend 
unloading  and  disposing  of  the  wounded  as  they  come  in.  Such  as  require  operations 
are  taken  to  the  tables  and  receive  the  attention  of  the  surgeons.  Very  often  comfort- 
able and  convenient  beds  are  made  by  filling  sacks  with  hay  or  straw,  raising  them 
from  the  ground  on  crutches  or  cross-pieces.  The  Recorder's  attention  is  then  called 
to  the  wounded,  and  he  takes  down  their  names,  rank,  regiment,  and  character  of 
injury,  and,  in  order  to  prevent  confusion, -often  finds  it  necessary  to  attach  a  small 
piece  of  bandage  to  the  button-hole  of  the  wounded  man,  that  he  may  be  assured  after- 
wards that  his  name,  etc.,  has  been  registered.  It  is  the  duty  of  the  surgeon  in  charge 
to  see  that  the  reports  at  the  operating  tables  are  properly  kept,  specimens  preserved 
and  labelled,'  etc.  He  selects  either  a  medical  officer  or  a  hospital  steward  to  have 
immediate  supervision  of  the  kitchen,  diet,  and  feeding  of  the  men.  He  sees  also  that 
the  wounds  of  all  the  wounded  men  are  examined  and  dressed,  and,  in  order  to  secure 
this,  a  sufficient  number  of  medical  officers  are  assigned  to  wards  as  dressers,  and  a 
medical  officer,  surgeon  or  assistant  surgeon,  is  appointed  each  day  to  act  as  officer  of  the 
day.     He  is  required  to  be  on  duty  at  night  also,  to  attend  to  any  emergency  that  may 

arise sudden  hemorrhage,  prostration,  etc.     The  dead  likewise  require  the  duties  of 

the  surgeon  in  chai-ge.     He  selects  a  suitable  location  for  a  cemetery,  and  here  inters 

'  A  large  metal  can,  or  covered  close-stool,  was  provided  for  this  purpose.  The  number 
designating  the  specimen,  and  attached  to  it,  may  be  written  on  a  piece  of  smooth  wood  or  parch- 
ment with  a  pencil. 
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the  dead,  giving  them  a  Christian  burial  by  the  presence  of  a  chaplain  to  officiate  and 
attend  to  the  funeral  obsequies.     The  graves  are  marked  by  a  head-board,  written  or 
inscribed  on  which  are  the  name,  rank,  company,  and  regiment  of  the  deceased.     His 
eflPects  are  preserved,  and  at  a  convenient  time  disposed  of  according  to  the  requirements- 
of  the  army  regulations. 

The  surgeon's  duties  consist,  likewise,  in  making  out  provision  returns  and  drawing 
from  the  commissary  of  subsistence  a  sufficient  number  of  rations  for  the  sick  and 
wounded,  as  well  as  for  the  hospital  attendants  present.  He  should  see  to  it  that  an 
abundant  supply  of  chloroform,  stimulants,  beef-stock,  blankets,  bed-sacks,  bandages, 
dressings,  shirts,  drawers,  and  socks  is  on  hand  to  meet  almost  any  emergency  that  may 
occur.  When  the  sick  and  wounded  are  ordered  to  be  sent  to  the  "  depot  hospital,"  a  list 
of  them  will  be  made  out  complete,  which,  when  approved  by  the  medical  director  of  the 
corps,  will  be  sent  with  the  medical  officer  who  accompanies  them.  A  proper  entry  of 
the  disposition  of  these  will  be  made  in  the  register.  The  supervision  of  the  hospital- 
fund  made  from  the  savings  devolves  upon  the  surgeon  in  charge.  He  will  keep  a 
correct  account  of  it,  and  authorize  the  purchase  from  it  of  such  delicacies  as  are 
needed  for  the  comfort  of  the  more  serious  cases  in  the  hospital.  The  surgeon  in 
charge  of  the  hospital  is  immediately  subject  to  the  orders  of  the  surgeon -in-chief  of 
the  division,  and  to  such  other  orders  as  may  come  through  him  from  higher  authority 

medical  director  of  corps  and  army.     His  reports  should  be  made  through  the  same 

channel,  also  his  requisitions  lor  medical  supplies,  requests  for  details,  etc.,  and  in  fact 
all  communications  whatever,  except  property  returns,  which  go  directly  to  the  depart- 
ment of  the  Surgeon-General.  The  following  is  a  list  of  reports,  requisitions,  etc.,  made 
by  the  surgeon  in  charge  of  the  hospital :  A  weekly  report,  monthly  report,  report  of 
sick  and  wounded,  certificates  of  death,  requisitions  for  medical  and  hospital  stores, 
morning  reports,  etc.  The  following  is  a  list  of  the  books  and  registers  kept  on  hand: 
Morning  report  book,  register,  prescription  book,  case  book,  letter  and  order  book. 

Duties  of  the  Medical  Recorder  of  a  Division  Hospital — (1)  During  a  battle  the 
names  of  all  wounded  admitted  to  the  hospital  are  carefully  entered  in  the  prescribed 
forms  :  Lists  of  wounded,  giving  rank,  company,  regiment  and  corps  ;  also  the  nature 
of  the  missile  or  weapon  causing  the  injury,  when  wounded,  its  nature  (slight  or 
severe),  and  the  treatment  pursued  in  each  case.  On  this  form  are  also  entered  all 
amputations  and  other  operations,  and  deaths.  After  an  engagement  is  over,  a  classified 
return  of  wounds  and  injuries  is  prepared  from  this  list.  (2)  At  the  operating  table 
an  assistant  prepares  all  specimens  of  interest  for  preservation  in  a  specimen  jar.  Here, 
likewise,  the  name  and  designation  of  tlie  patient  is  noted  down,  with  a  full  detail  of 
the  injury  and  the  operation  performed,  with  the  name  and  rank  of  the  operator. 
When  the  specimen  is  ready  to  be  deposited  in  the  jar,  it  is  labelled,  and  the  number 
on  the  label  written  opposite  the  patient's  name.  As  soon  as  possible  afterwards,  a 
complete  list  is  made  of  all  the  operations,  during  the  engagement,  giving,  as  it  were, 
a  history  of  each  case,  the  number  opposite  the  patient's  name  corresponding  with  the 
number  of  the  specimen  in  the  jar.  After  a  battle,  a  report  of  aggregate  strength  of 
men  and  names  of  medical  officers  present  for  duty  is  also  made  out. 

Duties  of  the  Attending  or  Prescribing  Surgeon  of  a  Division  Hospital. 1.  To 

visit  his  ward  regularly  twice  each  day,  or  as  often  as  the  condition  of  his  patients  may 
require.  2.  To  examine  and  make  proper  diagnosis  of  patients  as  they  may  be  re- 
ported to  him,  either  for  wounds  or  disease ;  to  make  and  keep  a  correct  register  of  all 
patients,  with  their  treatment,  and  daily  to  r.eport  them  to  the  surgeon  in  charge  of  the 
hospital.-  3.  To  prescribe  suitable  remedies  and  to  see  that  they  are  regularly  adminis- 
tered by  the  attendants.  4.  To  inspect  the  diet  of  the  men  and  see  that  proper  food  is 
given  them.  5.  To  attend  strictly  to  the  sanitary  condition  of  his  ward  and  surround- 
ings, and  compel  those  whose  duty  it  may  be  to  remove  everything  offensive  or  detri- 
mental to  health.  6.  To  assist  in  all  surgical  operations,  or  operate,  as  he  may  be 
required  by  the  surgeon  assigned  to  that  duty.  7.  To  see  that  the  men  under  his  care 
are  as  comfortable  as  circumstances  will  admit. 

Duties  of  the  Operating  Surgeon — 1.  The  operating  surgeon  shall  select  steady 
and  reliable  attendants,  give  them  clear  and  explicit  instructions  relative  to  their  re- 
spective duties,  and  assign  to  each  his  proper  place.  2.  He  shall  see  that  all  the 
necessary  appliances  are  at  hand,  required  in  performing  operative  surgery,  that  the  in- 
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struments  are  in  good  order  and  in  their  proper  places,  and  that  a  good  and  sufficient 
supply  of  lint,  bandages,  ligatures,  sponges,  plaster,  etc.,  is  conveniently  placed  and 
ready  for  use.  3.  He  shall  take  charge  of  all  patients  that  in  the  opinion  of  the  pre- 
scribing surgeon  require  surgical  attention,  make  a  minute  and  thorough  examination 
of  each  case  and  determine  whether  surgical  aid  is  necessary ;  judge  of  the  best  manner 
of  benefiting  the  patient,  taking  into  consideration  the  relation  of  important  organs, 
vessels,  and  nerves,  in  proximity  to  the  wound,  what  bearing  they  may  have  in  the 
preservation  or  loss  of  the  patient's  life,  and  to  use  every  preservative  means  within 
the  reach  of  surgical  science  to  save  the  life  of  the  patient  with  as  little  impairment  of 
all  his  functions  as  possible. 

Duties  of  the  Regimental  Surgeon The  first  duty  of  the  day  is  that  of  the  morning 

"sick-call,"  when  the  sick  and  disabled,  as  well  as  those  who  are  neither  sick  nor  dis- 
abled, present  themselves  for  treatment.  The  surgeon  is  called  upon  to  exercise  his  judg- 
ment in  determining  the  character  and  gravity  of  their  ailments.  If  he  had  none  to  deal 
with  but  those  who  were  really  sick,  his  task  would  be  plain,  simple,  and  easy;  but, 
unfortunately,  many  of  the  cases  are  feigned,  and  he  is  required  to  discover  and  over- 
come the  means  brought  into  requisition  by  a  skulker's  ingenuity  to  carry  out  his  decep- 
tion. Presuming  that  the  surgeon  is  fortified  by  skill  and  experience  sufficient  to 
detect  these,  and  has  a  just  sense  of  responsibility  to  the  United  States  Government 
{for  he  really  regulates  the  strength  of  the  command),  his  examinations  will  be  made 
without  partiality,  and  regardless  of  position  or  prejudice,  and  in  his  report  he  will 
assign  to  duty  those  who  are  fit  for  duty,  the  sick  to  quarters  for  treatment,  or  send 
them  to  hospital,  and  recommend  the  permanently  disabled  for  discharge  or  the  Veteran 
Reserve  Corps.  It  may  be  added  that  in  cases  having  slight  symptoms  of  diseased 
action,  insufficient  to  indicate  positive  and  unmistakable  disease,  humanity  would 
dictate,  and  authority  sanctions,  that  they  be  placed  off'  duty,  and  that  they  may  have 
the  benefit  of  the  doubt,  and  time  for  development  of  disease.  Having  concluded  his 
work  thus  far,  the  surgeon  will  see  that  a  copy  of  his  report  is  forwarded  to  the  adjutant, 
who  deducts  all  excused  from  duty  from  the  mean  strength  present  in  the  regiment, 
and  the  available  strength  of  the  command  is  obtained,  which  forms  the  basis  for  all 
details  and  assignments  that  may  be  made  in  the  regiment.  Should  the  regiment  be 
-filled  up  by  conscripts,  substitutes,  or  enlisted  men,  the  surgeon  is  required  to  examine 
■each  one  carefully  and  report  on  his  fitness  for  service,  rejecting  all  those  who,  by 
reason  of  infirmity,  are  unfit,  and  recommending  for  reception  such  as  he  thinks  will 
be  able  to  discharge  the  duties  of  a  soldier. 

That  the  duties  imposed  upon  the  surgeon  are  important,  is  obvious  to  any  one,  and 
should  be  particularly  so  to  an  officer  who  has  recorded  his  obligation  to  subserve  the 
interest  of  the  United  States.  If  the  surgeon  indulges  the  men  and  reports  them  off 
duty,  when  they  are  not  sick,  he  imposes  additional  labor  on  the  faithful  men,  who 
bear  the  heat  and  burden  of  the  day,  and  virtually  offers  a  reward  to  the  faithless  ;  or  if 
in  examining  recruits  he  admits  any  who  are  physically  disqualified,  he  acts  in  bad  faith 
to  all,  and  in  the  end  unwarrantably  weakens  the  command,  defrauds  the  government, 
and  may  be  the  cause  of  rendering  an  important  engagement  abortive.  If  he  conducts 
his  examinations  carelessly,  the  men  will  soon  avail  themselves  of  the  chance  to  escape 
duty,  and  in  great  numbers  report  thenisehes  sick;  the  surgeon  loses  his  influence  for 
good,  and  he  sinks  into  disrepute  and  merited  disgrace,  which  do  not  terminate  with 
his  service  in  the  army,  but  will  follow  him.  throughout  all  time.  After  "sick-call,"  the 
surgeon  should  visit  the  sick  in  quarters,  prescribe  for  them,  and  see  that  suitable  food 
is  provided  and  their  quarters  made  as  comfortable  as  possible ;  should  inspect  the  camp 
daily,  see  that  it  is  well  drained  by  proper  ditching  through  which  all  superfluous  or 
surface  water  may  be  carried  off',  that  all  filth  or  anything  likely  to  produce  disease  is 
removed  or  corrected,  that  the  quarters  of  the  men  are  swept  and  aired,  and  their  bed- 
ding exposed  to  the  sun  whenever  practicable,  that  the  sinks  are  covered  with  dirt, 
that" the  food  of  the  men  is  of  good  quality  and  sufficient  quantity  (reporting  any  error  in 
either),  and  that  the  cooking  is  judiciously  done.  These  duties  are  essential  and  should 
receive  daily  attention,  as  the  neglect  thereof  will  decidedly  increase  the  sickness  of  the 
regiment  and  consequently  impair  its  efficiency.  Should  a  soldier  die  in  camp,  or  in  regi- 
mental hospital,  the  surgeon  should  notify  his  commanding  officer  and  forward  to  him  an 
inventory  of  the  soldier's  effects,  with  a  record  of  the  disease  from  which  he  died  and  the 
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date  of  his  death  ;  and  should  select  a  place  for  his  burial,  and  see  that  he  is  decently 
buried,  and  his  grave  carefully  marked.  The  duties  thus  far  pointed  out  are  obligatory,, 
and  no  excuse  can  be  made  for  their  non-performance  in  camp.  There  are  many 
other  acts  of  kindness,  more  correctly  denominated  "  favors,"  that  can  be  extended  by 
a  surgeon  without  detriment  to  himself,  that  will  have  a  good  effect  upon  the  soldier  in 
leading  him  to  believe  that  his  life  and  comfort  command  the  surgeon's  consideration;. 
these  being  done  willingly,  will  have  the  effect  of  improving  the  morals  of  the  command 
and  the  usefulness  of  the  surgeon. 

When  a  march  is  likely  to  be  made,  the  surgeon  is  directed  to  send  his  sick  to  gene- 
ral or  division  hospital.  Again  he  is  called  upon  to  make  a  careful  and  rigid  exami- 
nation to  avoid  imposition ;  for  the  terrifying  effect  of  a  prospective  battle  will  cause 
men  to  limp  who  never  limped  before,  and  many  hitherto  good  soldiers  will  make  an 
effort  to  escape  it.  The  surgeon  completes  his  list  and  forwards  a  copy  by  name,  rank, 
and  company,  regiment,  and  disease,  with  descriptive  lists  of  each  man;  when  he  loads 
his  men,  providing  sufficient  food  for  the  time  required  to  reach  the  hospital.  Having 
provided  the  requisite  quantity  of  medicines,  etc.,  to  fill  the  "hospital-knapsack,"  or 
"field-companion,"  he  gives  them  to  his  hospital  attendants,  and  when  the  regiment 
moves,  the  surgeon,  hospital  steward,  and  attendants  take  their  position  in  the  rear.  If 
any  of  the  command  take  sick  or  are  wounded  on  the  march,  the  surgeon  is  notified,  and 
is  prepared  to  prescribe  medicines  or  suitable  dressings,  and  furnishes  a  pass  for  ambu- 
lance transportation  (a  duplicate  of  which  he  retains),  or  directs  them  to  walk  leisurely 
in  the  road,  being  governed  by  the  severity  of  the  diseases  or  wounds,  and  being  careful 
that  no  deception  is  practised  by  men  that  are  not  sick,  recording  each  case  in  his- 
"  field-register,"  with  character  of  disease  or  wound.  Having  thus  carefully  discharged 
his  duties  during  the  day,  and  though  the  march  has  been  a  long  and  laborious  one,  he 
should,  after  arriving  in  camp,  visit  and  prescribe  for  the  sick,  and  endeavor  to  make 
them  as  comfortable  for  the  night  as  the  means  at  hand  will  permit,  before  his  day's 
work  is  done.  Again,  in  the  morning,  before  the  regiment  moves,  he  should  see  them 
and  prescribe  medicines  for  the  day,  select  such  cases  as  require  wagon  transportation,, 
and  see  that  they  are  loaded,  and  those  able  to  march  started,  before  he  leaves  the  camp. 
From  day  to  day  these  duties  should  be  performed.  Although  trying  on  the  strength 
of  the  surgeon,  he  should  not  fail  to  do  them,  as,  sooner  or  later,  a  day  of  rest  will  come,. 
and  he  will  be  able  to  recuperate. 

During  an  engagement,  the  surgeon,  if  not  detailed  on  the  operating  staff  at  the 
hospital,  should  report  with  his  assistants  and  attendants  to  a  point  selected  in  the  rear 
of  his  command,  either  by  brigade  or  regiment,  and  notify  tlie  sergeant  in  charge  of 
the  stretcher-bearers  thereof,  that  the  wounded  may  be  carried  to  said  point ;  to  whom 
he  should  give  such  medicines  and  apply  such  dressings  as  their  wounds  may  require 
to  afford  comparatively  comfortable  transportation  to  the  hospital  of  their  division^ 
where  each  case  receives  minute  examination  and  further  attention.  Should  the  sur- 
geon be  placed  on  the  operating  staff,  his  duty,  in  connection  with  other  members,  is  to- 
examine  carefully  every  wounded  man  and  determine  the  extent  of  his  wound  the 
parts  involved,  and  the  necessity  for  and  kind  of  operation  his  case  may  demand. 
Should  he  be  selected  to  perform  the  operation,  he  should  endeavor  to  do  it  as  scientific- 
ally and  with  as  much  dispatch  as  the  nature  of  the  case  and  safety  of  the  patient  will 
admit,  and  in  all  cases  should  apply  appropriate  dressings  in  such  a  manner  that  they 
will  not  become  detached  in  transportation  to  general  hospital.  He  may  be  thus  employed 
for  an  indefinite  length  of  time ;  he  should  therefore  feel  it  incumbent  on  him  to  labor 
as  long  as  there  are  any  cases  requiring  attention,  until  all  have  had  the  advantage  of 
primary  operations,  and  are  I'elieved  from  the  excessive  pain  of  undressed  wounds  and 
the  increased  mortality  attending  secondary  operations.  The  duties  of  the  surgeon  in 
every  position  may  be  summed  up  in  one  sentence.  He  does  not  rest  until  everything^ 
is  done  that  can  contribute  to  the  comfort  of  the  wounded.  After  a  battle,  the  surgeon 
will  report  to  his  regiment  unless  otherwise  ordered,  and  resume  the  charge  thereof 
and  will  perform  such  duties  as  are  mentioned  in  describing  those  in  camp,  etc. 
previously  procuring  the  names  of  the  men  killed  in  the  action,  and  of  the  wounded, 
the  nature  of  their  wounds  and  character  of  the  missile  inflicting  them,  to"-ether  with 
all  statistics  required  in  reports  he  may  have  to  make. 

The  reports  required  of  a  surgeon  of  a  regiment  are  the  "  morning  report"  to  the 
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adjutant,  the  "  weekly"  to  the  surgeon-in-chief  of  the  brigade,  and  the  "  monthly." 
It  is  altogether  necessary  that  a  medical  officer  should  so  conduct  his  department  that 
he  may  secure  the  confidence  of  the  officer  in  command  of  the  regiment  to  which  he  is 
attached,  that  said  officer  may  receive  his  reports  and  rely  on  their  correctness.  If 
both  military  and  ijiedical  officers  are  sincerely  interested  in  the  health  of  the  regiment, 
and  act  in  concert,  much  can  be  done  to  promote  order  and  discipline.  The  necessity 
for  this  can  be  discovered  when  tlie  opposite  is  experienced.  The  surgeon  cannot  have 
an  order  issued  or  carried  into  effect  without  great  difficulty,  and  if  the  variance  should 
continue,  the  intercourse  will  be  so  unpleasant  that  the  command  eventually  suffers  in 
consequence.     The  officers  are  mutually  responsible  and  should  be  mutually  respectful. 

Duties  of  the  Assistant  Regimental  Surgeon The  duties  of  an  assistant  surgeon 

when  in  charge  of  a  regiment  or  hospital  are  identical  with  those  of  a  surgeon  in  the 
same  position.  If  he  be  acting  under  a  surgeon  in  charge,  he  will  perform  such  share 
of  the  surgeon's  duties  in  the  care  of  the  sick  as  the  surgeon  may  assign  to  him.  The 
sick  in  the  ambulances  on  the  march  are  usually  put  in  charge  of  an  assistant  surgeon, 
one  or  more,  whose  duty  it  is  to  accompany  the  ambulances  and  see  that  such  medicines 
are  administered  as  the  patients  may  require;  usually  he  both  prescribes  and  dispenses. 
He  decides  also  what  patients  must  be  carried,  and  when  they  are  well  enough  to  walk 
or  to  rejoin  their  companies.  Beef-stock,  tea,  and  sugar,  are  carried  in  each  ambulance 
for  the  use  of  the  sick,  subject  to  the  order  of  the  assistant  surgeon  in  charge,  and  to  be 
prepared  by  the  ambulance-men  belonging  to  each  ambulance.  When  an  action  is 
about  to  take  place,  the  surgeons  with  the  regiments  are  usually  ordered  to  the  division 
hospital,  while  the  assistant  surgeons  are  left  to  establish  depots,  where  the  wounded 
come  or  are  brought  by  the  stretcher-bearers  to  be  dressed.  A  depot  of  this  kind 
should  be  in  some  comparatively  safe  place,  but  not  too  far  from  the  regiment,  and 
where  the  ambulances  can  have  a  good  chance  to  come  without  being  in  great  danger 
from  the  enemy's  fire;  it  should  also  be  convenient  to  good  water,  which  will  be  needed 
for  dressing  the  wounded.  If  the  place  is  too  much  exposed,  the  stretcher-men  will  not 
be  likely  to  bring  the  wounded,  nor  will  wounded  men  wish  to  be  left  where  they  may 
get  more  wounds  while  being  dressed  or  waiting  their  turn  to  be  attended  to ;  but  will 
prefer  to  go  further  to  the  rear.  If  the  ambulances  cannot  come  to  the  depots 
where  the  men  are  brought  to  be  dressed,  a  sudden  change  in  the  lines  may  cause  some 
men  to  be  left  on  the  field  who  were  waiting  to  be  attended  to,  and  who  might  have 
been  carried  off  in  a  very  few  moments  if  necessary,  even  though  they  were  not  dressed, 
were  the  ambulances  there.  Still,  although  perfectly  safe  places  can  seldom  be  found 
near  where  the  fighting  is  going  on,  especially  where  the  ground  is  comparatively  even, 
the  assistant  surgeon  should  not  allow  his  fears  to  induce  him  to  remain  too  far  away 
from  his  men,  and  they  should  be  kept  advised  of  his  whereabouts  ;  hence,  when  a 
regimental  field  hospital  has  been  established,  it  should  not  be  moved  unless  absolutely 
necessary. 

Assistant  surgeons  on  the  battle-field  should  be  furnished  with  the  ordinary  surgeon's 
dressing  case  of  instruments — operations  requiring  other  instruments  than  these  are 
usually  of  too  severe  a  character  to  be  attempted  on  the  field.  He  should  be  accom- 
panied by  one  or  two  nurses  with  plenty  of  lint,  bandages,  isinglass  plaster,  water, 
sponges,  and  a  few  of  the  most  frequently  required  medicines.  After  dressing  the  men, 
the  surgeon  should  see  that  they  are  properly  placed  in  the  ambulances,  and  give  the 
direction  for  their  care  until  they  reach  the  division  hospital — duties  often  of  great  im- 
portance to  the  patient.  When  it  can  be  done  conveniently,  it  is  better  that  the  assist- 
ant surgeons  of  several  regiments  or  of  a  brigade  be  together  on  the  field,  as  they  will 
often  be  enabled  to  assist  and  advise  each  other.  An  assistant  surgeon  in  the  field  has 
very  little  opportunity  for  observing  severe  surgical  cases  ;  after  the  first  dressing,  he 
very  rarely  sees  or  hears  anything  of  their  further  treatment  or  termination. 

Duties  of  the  Oommissary  of  Subsistence  of  a  Division!  Hospital — The  division 
Hospital  Commissary  is  under  the  immediate  direction  of  the  surgeon  in  charge  of  the 
hospital ;  he  makes  reports  to  him  and  receives  his  orders.  His  duties  while  in  camp 
are  to  draw  at  stated  intervals  from  the  commissary  officer,  authorized  to  issue  to  the 
hospital  such  stores  as  are  required  for  the  use  of  the  sick  and  wounded,  stewards,  and 
authorized  attendants,  on  provision  returns  approved  by  the  surgeon  in  charge.  He  is 
required  by  existing  orders  to  keep  on  hand  at  least   one  thousand  rations  of  bread, 
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sugar,  coffee,  tea,  pork,  and  from  six  to  ten  head  of  beef-cattle.  He  makes  a  daily  in- 
spection of  the  stores  on  hand  in  order  to  keep  up  the  necessary  amount  of  supplies,  so 
as  to  be  ready  at  all  times  for  a  rapid  movement  or  an  engagement.  It  is  also  his  duty 
to  make  out  the  provision  returns,  having  them  agree  with  the  morning  report  of  sick 
and  wounded ;  the  names  of  all  the  hospital  attendants  to  be  written  on  the  back  of 
each  return.  He  superintends  the  purchase  of  such  articles  as  are  not  furnished  by 
the  government,  and  which  the  surgeon  in  charge  considers  necessary  for  the  use  of  the 
sick  and  wounded.  He  also  keeps  an  account  of  the  savings  of  the  hospital,  and 
makes  a  monthly  report  of  the  state  of  the  hospital  fund  to  the  surgeon  in  charge.  He 
has,  in  conjunction  with  a  medical  officer,  charge  of  the  cooking  and  preparation  of  the 
food,  seeing  that  there  is  no  unnecessary  waste,  and  that  the  place  in  which  the  stores 
are  kept  and  food  prepared  is  properly  policed  daily.  When  orders  to  move  are  re- 
ceived, he  attends  to  the  packing  of  the  supplies  in  the  wagons  assigned  for  that  pur- 
pose. He  also  sees  that  there  is  a  sufficient  number  of  cooking  utensils  on  hand,  and 
that  they  are  kept  clean  and  in  good  condition.  On  the  march,  he  is  required  to  keep 
his  wagons  with  the  hospital  department,  or  wherever  they  may  be  ordered ;  also  to 
have  the  beef-cattle  up  with  the  wagons,  so  that,  if  necessary,  they  can  be  slaughtered 
and  prepared  for  food  in  the  evening,  or  whenever  a  halt  is  ordered.  He  selects  a 
proper  place  for  cooking  purposes,  unloads  such  stores  as  are  required  for  the  occasion, 
and,  if  within  reach  of  the  supply  train,  gets  his  stock  replenished.  On  the  approach 
of  an  engagement,  it  is  his  duty  to  have  hot  coffee,  tea,  beef-soup,  and  other  necessary 
articles  of  diet,  ready  for  the  wounded  as  soon  as  they  may  be  brought  in  from  the  field. 
When  the  wounded  are  being  sent  to  the  depot  hospital,  he  furnishes  each  man  with 
sufficient  rations  to  last  him  until  he  reaches  his  place  of  destination.  When  men  are 
returned  to  duty  from  the  hospital  he  also  furnishes  them  with  rations. 

Duties  of  the  Chief  Ambulance  Officer  of  the  Corps In   addition  to   the  regular 

monthly  returns  of  quartermaster's  property,  the  chief  ambulance  officer  of  the  corps 
receives  and  makes  the  following  reports:  (1)  Daily  wagon  and  forage  report;  (2) 
weekly  ambulance  report;  (3)  monthly  report  of  transportation;  (4)  monthly  report 
of  officers  in  quartermaster's  department  of  the  ambulance  train  and  the  time  to  which 
they  have  made  their  property  returns ;  (5)  monthly  report  of  all  quartermaster's 
property  received  and  issued  during  the  month  ;  (6)  monthly  report  of  officers  serving 
in  the  ambulance  train.  When  not  on  the  march,  the  chief  ambulance  officer  of  the 
corps  inspects  the  ambulance  train  every  Sunday  morning,  with  the  object  of  correct- 
ing all  abuses  and  of  promoting  the  efficiency  of  the  train.^  Before  a  move,  he  should 
give  timely  notice  to  the  division  ambulance  officers,  so  that  they  may  have  everything 
packed  up  and  ready  to  start  at  the  appointed  hour.  It  is  his  duty  to  regulate  the 
order  of  march  of  his  train,  select  suitable  camping  grounds,  and  see  that  his  train  is 
at  all  times  ready  for  active  service.  Before  an  engagement,  he  informs  himself  as 
well  as  possible  about  the  country,  roads,  etc.,  and  sees  that  his  train  is  well  up  and 
together,  so  that  as  soon  as  the  lines  of  battle  are  established  he  can-  park  his  whole 
train  in  some  central  position  from  which  to  send  picket  ambulances  as  near  the  lines 
of  each  division  as  possible.  An  officer  is  always  placed  in  charge  of  the  main  park  of 
ambulances,  one  is  in  charge  of  the  picket  ambulance  of  each  division,  and  the  remainder 
of  the  officers  are  instructed  to  take  charge  of  the  stretchers,  men,  and  sergeants.  It 
is  also  necessary  to  leave  an  officer  in  charge  of  the  hospital  .train  of  the  corps.  The 
chief  ambulance  officer  must  personally  superintend  the  working  of  his  train  so  as  to 
see  that  every  one  does  his  duty,  that  the  drivers  do  not  become  stampeded,  and  that 
the  wounded  are  transferred  to  the  hospital  as  quickly  arid  easily  as  possible.  It  is  also 
his  duty  to  see  that  the  stretcher-men  do  not  carry  the  wounded  farther  than  is  necessary. 
When  in  camp,  and  it  is  necessary  to  send  off  sick  or  wounded,  the  cliief  ambulance  officer 
orders  the  proper  number  of  ambulances,  and  details  an  officer  to  take  charge  of  the  train ; 
one  ambulance  officer  from  each  division  superintends  the  loading  of  the  ambulances  of 
his  division  hospital.  When  in  camp,  the  stretcher-men  are  used  in  the  hospital  when 
needed.  It  is  also  necessary  that  the  chief  ambulance  officer  should  see  that  the  ambu- 
lances are  not  improperly  used.  It  being  desirable  to  receive  orders  as  early  as  possible, 
the  chief  ambulance  officer  finds  it  best  to  have  his  quarters  at  corps  liead-quarters. 

1  He  should  endeavor  to  keep  his  train  in  as  good  condition  as  the  best  batteries  of  horse 
artillery. 
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Duties  of  the  Chief  Ambulance  Officer  of  a  Division He  should  be  the  receipt- 
ing officer  for  all  quartermaster's  property  belonging  to  his  division,  and  be  responsible 
for  all  deficiencies.  He  should  make  all  necessary  returns  required  by  the  quarter- 
master's department,  commissary  department,  and  ordnance  department,  viz:  Monthly 
returns  of  property  to  the  quartermaster's  department,  quarterly  return  of  ordnance, 
usual  ration-return  to  commissary  department,  also  the  daily  forage  report,  the  weekly 
report  of  ambulance  department,  monthly  report  to  quartermaster's  department,  and 
monthly  report  of  officers.  When  on  the  march,  he  should  attend  to  the  running  of 
his  train,  see  that  forage  is  drawn  from  the  nearest  post,  and  a  sufficient  quantity  kept 
constantly  on  hand  ;  properly  park  his  train  at  night  according  to  orders  from  the  chief 
ambulance  officer  of  the  corps,  necessary  sentries  being  posted  so  that  horses  may  not  stray 
away  or  be  stolen,  and  be  ready  to  move  at  short  notice.  Before  an  engagement,  it  is 
his  duty  to  see  that  the  brigade  officers  are  with  their  brigades,  and  that  they  have  the 
sergeants  and  stretcher-bearers  well  up  with  their  regiments;  to  have  his  train  so  parked 
that  it  will  be  easy  of  access,  and  so  near  that  the  stretcher-men  will  not  have  any 
further  than  actually  necessary  to  carry  the  wounded,  and  at  the  same  time  protect  his 
horses  from  unnecessary  exposure  ;  and  after  an  engagement  to  assure  himself  that  all 
the  wounded  of  the  division  have  been  removed  from  the  field  ;  also  to  assist  the 
surgeon  when  a  train  of  sick  and  wounded  is  to  be  sent  to  base  or  general  hospital. 

Duties  of  the  Chief  Ambulance  Officer  of  a  Brigade 1.  While  in  camp,  one  bri- 
gade officer  of  each  division  train  is  constantly  with  the  troops,  and  in  case  of  any  move- 
ment reports  the  fact  at  once  to  the  chief  ambulance  officer  of  his  division.  He  should 
see  that  the  drivers  and  stretcher-men  are  at  the  established  posts,  and  that  all  orders 
from  surgeons  for  ambulances  or  stretchers  for  the  transportation  of  sick  or  wounded 
men  are  promptly  attended  to.  2.  When  not  on  duty  with  the  troops,  he  will  see  that 
the  ambulances  are  properly  parked,  and  that  the  drivers  attend  faithfully  to  the  feeding 
and  grooming  of  their  horses,  the  cleaning  of  the  harness  and  ambulances,  and  the 
policing  of  the  stables  and  grounds  of  the  park  ;  also  that  the  kegs  are  kept  constantly 
:filled  with  fresh  water.  Stretcher-men  will  assist  in  the  policing  when  not  on  duty  at 
the  division  hospital.  3.  A  suitable  non-commissioned  officer  will  be  selected  to  have 
the  direct  supervision  of  the  ambulances  of  the  brigade,  and  another  of  the  stretcher- 
men.  The  rest  of  the  non-commissioned  officers  will  have  charge  of  the  stretcher-men 
of  their  respective  regiments  under  the  one  in  charge  of  the  stretcher-men  of  the  brigade. 
4.  On  the  march  (unless  otherwise  directed)  brigade  officers  remain  with  the  head- 
<}uarters  of  their  brigades,  and  in  case  of  an  engagement  select  a  spot  as  near  the  line 
as  possible,  with  a  reasonable  degree  of  safety  to  the  horses,  and  as  central  to  the  lines 
of  the  brigade  as  possible.  5.  The  brigade  officer  will  cause  a  small  number  of  ambu- 
Jances  to  be  brought  to  the  spot  selected,  and  others  to  be  sent  to  fill  their  places ;  and  as 
fast  as  they  are  filled  will  send  fliem  to  the  place  selected  for  the  hospital.  The  stretcher- 
men  will  be  informed  of  the  position  of  the  ambulances,  and  will  bring  to  them  as  fast 
as  possible  any  man  that  may  be  wounded  or  unable  to  walk,  until  all  the  wounded 
men  are  carried  from  the  field.  6.  The  brigade  officer  should  inform  himself  of  the 
shortest  and  best  roads  to  the  division  hospital,  and  see  that  the  drivers  take  them, 
driving  carefully,  and  avoiding  the  bad  places  as  much  as  possible  on  an  uneven  road. 
A  good  non-commissioned  officer  should  remain  constantly  with  the  advanced  ambu- 
lances to  see  that  the  wounded  men  are  loaded  carefully  and  speedily,  and  that  the  drivers 
do  not  get  demoralized.  7.  No  written  reports  are  made  by  brigade  officers.  They  report 
verbally  to  the  division  officer  any  breach  of  discipline  or  neglect  of  duty  that  may 
require  his  attention.  8.  He  receives  only  such  orders  as  come  through  the  chief  am- 
bulance officer  of  the  corps,  or  of  his  division,  or  through  some  medical  officer. 

The  space  at  command  will  not  admit  of  giving  here  the  various  blank 
forms  of  reports  and  returns  mentioned  in  the  foregoing  account.  Some  are 
to  be  found  in  the  army  regulations  of  1881,  and  all  vi'ill  doubtless  be  supplied 
when  needed  by  the  medical  authorities. 

The  subjects  of  the  transportation  of  wounded  by  railroad  and  by  hospital 
transport-vessels,  as  well  as  the  organization  and  management  of  general 
hospitals,  do  not  come  within  the  scope  of  this  article. 
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The  International  Encyclopedia  is  presumed  to  fairly  represent  the 
present  advanced  state  of  the  noble  and  useful  Art  and  Science  of  Surgery. 
To  trace  the  gradual  evolution  of  this  department  of  the  healing  art  from 
the  earliest  period -of  reliable  records  to  the  present  century,  is  the  duty 
assigned  to  the  writer  of  these  pages. 

The  subject  is  far  too  extensive  to  admit  of  exhaustive  treatment  within 
the  circumscribed  limits  to  which  the  practical  character  of  this  work 
necessarily  confines  it.  Hence,  little  more  than  the  outlines,  or  an  epitome, 
of  the  history  of  surgery  can  be  attempted,  which,  for  those  who  have  already 
familiarized  themselves  with  the  subject,  will  fail  to  contribute  much  to- 
their  acquirements.  On  the  other  hand,  it  is  hoped  that  this  sketch  will 
prove  both  interesting  and  instructive  to  students,  and  to  practitioners  whose 
time  has  not  permitted  them  to  engage  in  medico-historical  researches. 
Should  it  serve  the  laudable  purpose  of  stimulating  an  increased  taste  for 
Medical  and  Surgical  History,  and  at  the  same  time  aid  the  reader  by  point- 
ing to  more  ample  sources  of  information  relating  to  this  fascinating  subject, 
the  cardinal  intention  of  the  author  will  have  been  fulfilled. 

Surgery  has  no  proper  history  previous  to  the  Hippocratean  epoch.  There 
are  a  few  casual  references,  and  interesting  fragments  still  extant,  which 
suggest  that  the  art  of  surgery  existed  long  anterior  to  the  period  when  were 
made  the  reliable  records  which  have  survived  the  destroying  agencies  of 
more  than  twenty  centuries  of  time. 

The  Sacred  Scriptures  furnish  us  with  the  earliest  mention  of  any  surgical 
operation.  The  five  books  of  Moses  were  written  fifteen  hundred  years 
before  the  advent  of  Christianity.  The  first  operation  of  circumcision  was 
performed  on  Abraham,  when  he  was  ninety  years  of  age,  which  was  about 
1897  years  before  Christ.  Circumcision  was  done  with  sharp  Ethiopian 
stones.  "  Then  Zipporah  took  a  sharp  stone  and  cut  ofli'  the  foi^eskin  of  her 
son  and  east  it  at  his  (Moses)  feet."  The  practice  of  using  sharp  stones  for 
circumcision  was  continued  by  the  Ethiopians  at  least  as  late  as  1581  of  our 
era.  Sharp  stones  were  also  used  in  very  ancient  times  to  open  the  abdomen 
for  the  purpose  of  evisceration,  as  a  preliminary  to  embalming.  Embalming 
was  done  in  Egypt,  and  probably  elsewhere,  by  physicians.  When  Jacob 
died,  "Joseph  commanded  his  servants,  the  physicians,  to  embalm  him ;  and 
the  physicians  embalmed  Israel,  and  the  forty  days  were  fulfilled  for  him,  for 
so  are  fulfilled  the  days  of  those  that  are  embalmed." 

It  is  doubtful  that  any  useful  anatomical  knowledge  could  have  been 
obtained  by  the  embalmers.  To  be  sure,  they  could  observe  the  size,  situation, 
and  general  appearance  of  the  viscera,  but  this  would  be  about  the  extent  of 
( 1146  ) 
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what  could  be  thus  derived.  An  examination  of  the  ingenious  and  methodi- 
cal application  of  bandages  to  the  body  and  limbs  of  those  who  were  embalmed 
in  the  most  elaborate  and  costly  manner,  furnishes  ample  evidence  that  the 
greatest  possible  skill  and  dexterity  were  attained  in  this  art  by  the  physicians 
or  embalmers  in  the  ancient  days  of  Egypt.  J^o  surgeon  of  the  present  day 
can  excel,  and  few  can  equal,  the  skill  in  artistic  bandaging  to  be  seen  in  the 
finer  specimens  of  Egyptian  mummies  still  preserved  in  modern  museums. 

Aside  from  many  wise  sanitary  laws,  and  some  allusions  to  the  existence 
of  certain  diseases,  the  writings  of  the  Egyptians,  Hebrews,  Chinese,  and  even 
the  Grecians,  previous  to  the  time  of  Hippocrates,  are  utterly  barren  in  facts 
which  possess  any  interest  to  the  surgeon. 

We  are  informed  by  Herodotus'  that  the  healing  art  in  Egypt  was  sub- 
divided into  numerous  specialties  in  bis  day,  much  as  it  is  now  becoming  in 
our  great  modern  cities.  He  says,  "Here,  each  physician  applies  himself  to 
'one  disease  only,  and  not  more.  All  places  abound  in  physicians  ;  some  for 
the  eyes,  others  for  the  head,  others  for  the  teeth,  others  for  the  parts  about 
the  belly,  and  others  for  internal  diseases." 

It  is  needless  in  this  place  to  enter  upon  a  serious  inquiry  into  the  probable 
surgical  knowledge  and  alleged  skill  of  Asclepios  or  ^sculapius.  It  is  reason- 
able to  infer  that  a  real  personage  bearing  this  name  once  existed,  that  he 
possessed  extraordinary  skill  in  the  art  of  healing,  that  he  transmitted  his 
knowledge  to  his  posterity,  that  the  family  became  notorious,  and  that  the 
original  master  was  in  time  deified  and  worshipped  in  temples ;  that  the 
attendants  of  these  temples  combined  the  ofiices  of  the  priest  and  physician — 
Priest-Physicians — and  that  with  all  their  craft  and  quackery  there  were 
som.e  real  and  useful  facts  obtained,  and  valuable  methods  devised,  which  are 
very  creditable  to  so  remote  and  crude  an  age. 

The  worship  of  ^sculapius  dates  back  about  fifty  years  before  the  destruc- 
tion of  Troy,  which  event  occurred  nearly  twelve  hundred  years  anterior  to 
the  birth  of  Christ.  There  are  several  very  interesting  allusions  to  the 
surgical  art  in  the  Homeric  poems,  which  indicate  no  mean  knowledge  of  the 
art  of  extracting  barbed  arrows  by  incision,  the  treatment  of  wound's,  the 
arrest  of  hemorrhage,  etc.  It  will  be  remembered  that  Homer  flourished 
in  the  ninth  century  before  the  Christian  era.  Machaon  and  Podalirius,  the 
sons  of  ^sculapius,  were  both  surgeons,  and  imbibed  the  learning  and  skill 
of  their  renowned  father,  who  was  claimed  to  have  been  the  pupil  of  the 
mythical  Chiron. 

"  Of  two  great  surgeons,  Podalirius  stands  ' 

This  hour  surrounded  by  the  Trojan  bands, 
And  great  Machaon  wounded  in  his  tent 
Now  wants  the  succour  which  so  oft  he  lent." 

The  extraction  of  "  deadly  darts"  and  "  stinging  arrows"  by  incision  is 
thus  alluded  to : — 

"  Patroclus  cut  the  forky  steel  away, 
And  in  his  hand  a  bitter  root  he  pressed, 
The  wound  he  washed  and  styptic  juice  infused, 
The  closing  flesh  that  instant  ceased  to  glow, 
The  wound  to  torture  and  the  blood  to  flow." 

Iliad,  Booh  XL 

The  skill  and  utility  of  the  surgeon  were  highly  appreciated  when  Homer 

1  Historiar.  lib.  ii.  cap.  84. 
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sang,  and  ages  long  before,  as  the  sapient  and  august  Nestor  is  made  to  give 
his  royal  opinion  in  the  oft-quoted  stanza : — 

"  A  wise  physician  skilled  our  wounds  to  heal, 
Is  more  than  armies  to  the  public  weal." 

We  are  obliged,  in  passing  from  the  days  when  Homer  sang  to  the  time 
when  Hippocrates  wrote,  to"  span  a  dreary  blank  of  many  centuries,  during 
which,  whatever  may  have  been  learned  by  direct  observation  and  experience, 
was  entrusted  to  unreliable  oral  and  traditional  communication  from  age  to 
age ;  or,  if  written,  to  the  almost  absolutely  annihilating  hand  of  time,  so 
that  few  traces  of  medical,  anatomical,  or  surgical  knowledge  have  survived 
this  truly  dark  period  in  the  history  of  our  art. 

The  advent  of  Hippocrates,  the  cotemporary  of  Socrates,  in  the  fifth 
century  before  the  birth  of  Christ  (460-350  B.  C.)  marks  an  epoch,  or,  more 
strictly  speaking,  commences  the  first  epoch  in  surgical  history.  He  was  ■ 
born  in  an  auspicious  age,  the  famous  age  of  Pericles,  and  in  a  place  of  great 
renown.  The  island  of  Cos,  in  the  -^gean  Sea,  can  boast  of  having  given 
birth  to  Ptolemy  Philadelphus,  the  second  of  the  Greek  kings  of  Egypt ;  to 
Ariston,  the  philosopher ;  to  Apelles,  the  famous  painter ;  and  to  Hippocrates, 
the  great  physician.  One  of  the  most  celebrated  of  all  the  temples  of  ^scula- 
pius,  existing  at  the  time  of  Hippocrates's  birth,  stood  upon  this  island.  This 
temple,  or  asclepion,  like  those  of  Rhodes  and  Cnidos,  was  among  the  noblest 
and  most  imposing  examples  of  Grecian  architecture,  ornate  in  detail,  adorned 
with  impressive  colossal  statues  of  the  presiding  deity  of  the  temples  of 
health — JEsculapius,  and  his  daughters  Hygeia  and  Panacea.  On  its  lofty 
walls  were  hung  the  masterpieces  of  Apelles — an  equestrian  portrait  in  pro- 
file of  Antigonus,  and  the  Venus  Anadyomene,  or  Venus  rising  from  the 
sea  and  wringing  her  hair  with  her  fingers — priceless  pictures,  which  were 
held  in  admiration  for  many  centuries.  Hippocrates  was  well  instructed  in 
the  polite  literature  and  philosophj'  of  his  age  by  distinguished  teachers, 
among  whom  were  Gorgias  and  Democritus,  the  latter  himself  a  student  of 
comparative  anatomy  and  physiology,  if  not  also  of  medicine  in  general.  He 
was  of  the  family  of  the  Asclepiadse,  and,  as  a  matter  of  course,  thoroughly 
initiated  into  the  rudiments,  arts,  and  mysteries  of  this  great  school  of  medi- 
cine and  surgery.  From  the  clinical  teachings  of  the  priest-doctors  in  attend- 
ance at  this  famous  hospital  or  sanitarium,  from  the  ample  records  of  cases 
upon  its  columns  and  on  its  votive  tablets,  together  with  his  own  careful 
observations  of  the  phenomena  of  disease  and  the  eftects  of  curative  agencies 
in  modifying  the  same,  a  genius,  such  as  Hippocrates  certainly  was,  could 
scarcely  fail  to  become  master  of  his  profession.  The  distinguishing  charac- 
teristics of  Hippocrates  consisted  in  his  exalted  conception  of  the  duties  of 
the  physician,  as  seen  in  his  celebrated  "  Oath,"  and  in  various  passages 
among  his  writings,  wherein  it  will  be  observed  that  he  was  equally  free 
from  the  frauds  of  priestcraft  and  from  the  debasing  quackery  of  medical  char- 
latans. In  the  first  section  of  "  The  Law''  he  says,  "  medicine  is  of  all  the  arts 
the  most  noble;  but,  owing  to  the  ignorance  of  those  who  practise  it,  and 
of  those  who,  inconsiderately,  form  a  judgment  of  them,  it  is  at  present  far 
below  all  the  other  arts."  He  explains  this  condition  of  things  as  being  due 
to  a  want  of  law  for  the  punishment  of  malpractice.  "  Their  mistake  appears 
to  me  to  arise  principally  from  this,  that  in  the  cities  there  is  no  punish- 
ment connected  with  the  pi-actice  of  medicine  (and  with  it  alone)  except  dis- 
grace, and  that  does  not  hurt  those  who  are  familiar  with  it.  Such  persons 
are  like  the  figures  which  are  introduced  in  tragedies,  for  as  they  have  the 
shape,  and  dress,  and  personal  appearance  of  an  actor,  but  are  not  actors,  so 
also  physicians  are  many  in  title  but  very  few  in  reality." 
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He  regarded  diseases  as  processes  which  were  governed  entirely  by  natural 
laws  and  amenable  to  rational  treatment;  and  not  as  a  direct  result  of  ofl'ended 
gods  or  the  malevolence  of  demons,  which  ills  were  only  to  be  cured  by 
prayers,  sacrifices,  miracles,  and  other  supernatural  influences.  Most  of  all, 
the  splendid  example  which  "  the  Father  of  Medicine"  furnished  to  the  world, 
consisted  in  his  careful  and  minute  observation  and  accurate  interpretation 
of  the  symptoms  of  disease,  in  his  simple,  methodical,  and  truthful  descrip- 
tions of  what  he  had  seen,  and  in  his  lucid  statement  of  the  rational  deduc- 
tions he  had  made.  It  would  be  \inreasonable  to  expect  that  his  writings 
should  be  entirely  free  from  eiTor,  or  his  interpretations  from  dogma.  The 
humoral  pathology,  the  doctrines  of  crudities,  coction,  and  crises,  were  among 
the  cardinal  theories  of  Hippocratic  medicine.  Before  proceeding  to  point 
out  any  of  the  surgical  observations  of  Hippocrates,  it  should  be  stated  that 
surgery  had  a  literature  previous  to  the  time  in  which  he  flourished,  though, 
unfortunately,  unknown  to  us  except  through  the  occasional  and  brief  refer- 
ences to  earlier  writers  which  we  find  in  the  works  of  this  author. 

Hippocrates  is  no  less  entitled  to  the  distinction  of  being  called  the  Father 
of  Surgery,  than  to  the  universal  and  undisputed  rank  of  being  styled  the 
"  Father  of  Medicine."  No  less  than  eight  cff  the  seventeen  treatises  now 
admitted  to  be  his  genuine  works  are  strictly  surgical.  They  embrace  the 
consideration  of  many  important  subjects ;  and,  though  not  constituting  a 
complete  system  of  surgery,  they  nevertheless  furnish  us  a  very  clear  insight 
of  the  principles  and  practice  of  this  science  and  art  as  it  was  understood 
twenty-three  centuries  ago. 

These  treatises  vary  in  length  and  in  completeness  of  finish ,  They  include 
the  following  subjects,  and  are  thus  entitled  :  Injuries  of  the  Head ;  On  things 
relating  to  the  Surgery ;  On  Fractures  ;  On  the  Articulations ;  Mochlicus ; 
On  Ulcers  ;  On  Fistulse  ;  On  Hemorrhoids.  The  aphorisms  are  divided  into 
seven  sections.  Section  I.  has  25  ;  Sect.  11.  54  ;  Sect.  III.  31 ;  Sect.  IV.  83  ; 
Sect.  V.  72  ;  Sect.  VI.  60  ;  Sect.  VII.  87  ;  in  all  412,  of  which  a  considerable 
number,  scattered  through  the  sections,  are  surgical  aphorisms.  The  follow- 
ing are  selected  to  show  the  character  of  these  brief  formulations  of  his  con- 
clusions. "  Convulsions  or  tetanus,  coming  upon  severe  burning,  is  bad." 
(Sect.  VII.  Aph.  13.)  "Stupor  or  delirium  from  a  blow  on  the  head  is  bad." 
(Sect.  VII.  Aph.  14.)  "  In  cases  of  concussion  of  the  brain  produced  by  any 
cause,  the  patients  necessarily  lose  their  speech."  (Sect.  VII.  Aph.  58.)  "In 
persons  affected  with  chronic  disease  of  the  hip-joint,  if  the  bone  protrude 
from  its  socket,  the  limb  becomes  wasted  and  maimed,  unless  the  part  be 
cauterized."     (Sect.  VI.  Aph.  60.) 

When  we  reflect  upon  the  character  and  importance  of  the  numerous  opera- 
tions which  were  then  performed,  we  certainly  find  more  occasion  for  admira- 
tion than  we  do  for  adverse  criticism.  Thus  we  find  that,  in  the  ancient  days 
of  surgery,  fractures  and  dislocations  were  carefully  adjusted  and  reduced  ; 
extension  and  counter-extension  were  made  by  ingenious  apparatus ;  the  most 
exact  coaptation  of  fractured  bones  was  insisted  on,  as  it  was  considered  dis- 
graceful to  allow  the  patient  to  be  maimed  with  a  crooked,  or  a  shortened 
limb.  Splints,  and  even  waxed  bandages,  giving  as  much  fixity,  support,  and 
immobility  to  the  parts  as  is  now  done  by  starch  and  plaster  of  Paris,  were 
then  in  use.  Hippocrates  also  gives  directions  for  the  suspension  of  fractured 
limbs  in  gutters  and  slings.  The  projecting  ends  of  bones,  in  compound 
fractures,  were  carefully  resected.  The  bones  of  the  cranium  were  trepanned 
for  fracture  with  depression  of  bone,  or  for  the  evacuation  of  accumulations 
of  blood  or  pus.  Abscesses  of  the  liver,  and  even  of  the  kidneys,  were 
opened  with  boldness  and  freedom.  The  thoracic  cavity  was  explored  by 
rude  percussion  and  auscultation  for  the  detection  of  fiuids,  and  when  :^ound, 
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paracentesis  was  performed,  as  was  also  done  in  abdominal  dropsies.  The 
rectum  was  explored  b}'  an  appropriate  speculum  ;  fistula  in  ano  and  hemor- 
rhoids were  operated  upon ;  club-feet  were  adjusted  by  bandaging  and  the 
use  of  stiif  leather  and  leaden  shoes ;  the  bladder  was  explored  by  sounds  for 
the  detection  of  calculi ;  lithotomy  was  performed  by  specialists  ;  gangrenous 
and  mangled  limbs  were  amputated ;  the  dead  foetus  was  extracted  with 
instruments  from  the  uterus ;  venesection,  scarification,  and  cupping  were 
also  practised  in  the  days  of  Hippocrates. 

In  reading  his  works,  we  are  impressed  with  the  candor  and  honesty,  as 
well  as  with  the  caution  and  practical  experience,  of  this  grand  old  master. 
In  speaking  of  injuries  of  the  head,  he  cautions  the  surgeon  against  hazarding 
a  hasty  prognosis,  even  though  the  case  may  appear  at  first  to  be  a  very  slight 
one.  Everywhere  he  exhibits  caution  without  timidity,  and  yet  we  have 
abundant  evidence  of  his  boldness  in  practice,  and  of'  the  astonishing 
amplitude  of  his  resources.  In  the  fourth  section  of  "  The  Law,"  he  declares 
that  "  inexperience  is  a  bad  treasure,  and-a  bad  fund  to  those  who  possess  it, 
whether  in  opinion  or  reality,  being  devoid  of  self-reliance  and  coutentedness, 
and  the  nurse  both  of  timidity  and  audacity.'  For  timidity  betrays  a  want 
of  powers,  and  audacity  a  want  of  skill." 

As  the  writings  of  Hippocrates  afi^ord  us  the  earliest  information  concern- 
ing ancient  surgery,  it  is  desirable  to  make  a  somewhat  extended  analysis  of 
the  principles  and  practice  of  the  art  as  contained  in  these  precious  memo- 
rials, in  order  that  the  reader  may  be  the  better  prepared  to  understand  and 
appreciate  what  additions  and  improvements  each  subsequent  age  has  con- 
tributed towards  the  advancement  of  surgical  knowledge  and  the  evolu- 
tion of  our  present  system  of  surgical  science.  In  the  examination  of  the 
monumental  works  of  successive  surgical  authors,  we  will  be  thus  enabled  to 
observe  to  what  extent  they  have  adhered  to  the  teachings  of  the  Hippocratic 
school,  and  how  far  they  have  adopted  newer  methods,  and  developed  improved 
principles,  in  the  treatment  of  surgical  cases.  It  will  be  the  most  interesting 
and  instructive  plan  to  make  brief  extracts  from  the  works  of  Hippocrates, 
which  will  at  the  same  time  illustrate  the  style  of  this  ancient  author,  0,nd 
furnish  examples  of  liis  careful  modes  of  observation. 

His  treatise  on  the  articulations  commences  with  an  elaborate  account  of 
dislocations  of  the  shoulder-joint,  and  the  several  modes  of  reducing  the  same. 
He  says: — 

I  am  acquainted  with  one  form  in  which  the  shoulder-joint  is  dislocated,  namely, 
that  into  the  armpit ;  I  have  never  seen  it  take  place  upwards  nor  outwards ;  and  yet 
I  do  not  positively  affirm  whether  it  might  be  dislocated  in  these  directions  or  not ; 
although  I  have  something  which  I  might  say  on  this  subject.  But  neither  have  I 
ever  seen  what  I  considered  to  be  a  dislocation  forwards.  Physicians,  indeed,  fancy 
that  the  dislocation  is  very  apt  to  occur  forwards,  and  they  are  more  particularly  de- 
ceived in  those  persons  who  have  the  fleshy  parts  about  the  joints  and  arm  much 
emaciated  ;  for  in  all  such  cases  the  head  of  the  humerus  appears  to  protrude  forwards. 
And  I,  in  one  case  of  this  kind,  having  said  that  there  was  no  dislocation,  exposed 
myself  to  censure  from  certain  physicians  and  common  people  on  that  account,  for  they 
fancied  that  I  alone  was  ignorant  of  what  everybody  else  was  acquainted  with,  and  I 
could  not  convince  them  but  with  difficulty  that  the  matter  was  so.  But  if  one  will 
strip  the  joint  of  the  shoulder  of  the  fleshy  parts,  and  where  the  muscle  {deltoid^) 
extends,  and  also  lay  bare  the  tendon  that  goes  from  the  armpit  and  clavicle  to  the 
breast  {'pectoral  muscle?),  the  head  of  the  humerus  will  appear  to  protrude  strono-ly  for- 
wards,-although  not  dislocated,  for  the  head  of  the  humerus  naturally  inclines  forwards 
but  the  rest  of  the  bone  is  turned  outwards.  The  humerus  is  connected  obliquely  with  the 
cavity  of  the  scapula,  when  the  arm  is  stretched  along  the  sides ;  but  when  the  whole 
arm  is  stretched  forwards,  then  the  head  of  the  humerus  is  in  a  line  with  the  cavity  of 
the  scapula,  and  no  longer  appears  to  protrude  forwards. 
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After  reading  the  above,  one  cannot  but  believe  that  Hippocrates  had  dis- 
sected the  human  body,  and  also  made  practical  demonstrations  on  the 
cadaver.  Continuing  the  subject,  he  speaks  of  the  frequency  of  this  disloca- 
tion, and  remarks  that  many  non-professional  persons  know  how  to  reduce 
it.  In  those  who  are  subject  to  frequent  recurrence  of  this  accident,  he  says, 
they  can  reduce  it  by  putting  the  fist  in  the  axilla,  forcing  the  joint  upward, 
and  then  bringing  the  elbow  to  the  chest.  His  next  method  is  to  bring  the 
foi'earm  to  the  sjiine,  then  to  grasp  the  elbow,  bend  the  arm  upwards,  and 
■with  the  other  hand  support  it  behind  the  articulation.  The  third  method, 
that  by  the  heel  in  the  axilla,  has  by  some  recent  writers  been  erroneously 
■credited  to  the  inventive  genius  of  our  good  master  Ambroise  Pare,  in  the 
sixteenth  century.  It  is  so  well  described  in  the  third  section  of  Hippocrates's 
Treatise  on  Articulations,  that  its  transcription  in  this  place  may  be  interest- 
ing to  the  reader  as  a  further  illustration  of  the  minute  and  careful  style  of 
this  primitive  writer  on  surgery:— 

Those  who  attempt  to  perform  reduction  with  the  heel,  operate  in  a  manner  which 
is  an  approach  to  the  natural.  The  patient  must  lie  on  the  ground  upon  his  back,  while 
the  person  who  is  to  effect  the  reduction  is  seated  on  the  ground  upon  the  side  of  the 
■dislocation  ;  then  the  operator,  seizing  with  his  hand  the  aifected  arm,  is  to  pull  it, 
while  with  his  heel  in  the  armpit  he  pushes  in  the  contrary  direction,  the  right  heel 
being  placed  in  the  right  armpit,  and  the  left  heel  in  the  left  armpit.  But  a  round 
ball  of  a  suitable  size  must  be  placed  in  the  hollow  of  the  armpit ;  the  most  convenient 
are  very  small  and  hard  balls,  formed  from  several  pieces  of  leather  sewed  together.  For 
without  sometliing  of  the  kind  the  heel  cannot  reach  to  the  head  of  the  humerus,  since, 
when  the  arm  is  stretched,  the  armpit  becomes  hollow,  the  tendons  on  both  sides  of 
the  armpit  making  counter-contraction  so  as  to  oppose  the  reduction.  But  another 
person  should  be  seated  on  the  other  side  of  the  patient  to  hold  the  sound  shoulder,  so 
that  the  body  may  not  be  dragged  along  when  the  arm  of  the  aifected  side  is  pulled ; 
and  then,  when  the  ball  is  placed  in  the  armpit,  a  supple  piece  of  thong  sufficiently 
broad  is  to  be  placed  around  it,  and  some  person  taking  hold  of  its  two  ends  is  to  seat 
himself  above  the  patient's  head  to  make  counter-extension,  while  at  the  same  time  he 
pushes  with  his  foot  against  the  bone  at  the  top  of  the  shoulder.  The  ball  should  be 
placed  as  much  on  the  inside  as  possible,  upon  the  ribs,  and  not  upon  the  head  of  the 
humerus. 

Several  other  methods  are  described :  over  the  shoulder  of  another  person ; 
over  a  pestle  or  pole;  over  a  chair,  a  double  door,  or  a  ladder ;  with  a  special 
instrument  called  the  aynbe,  which  is  a  cushioned  lever  supported  by  a  stand- 
ard, with  which  apparatus  Hippocrates  reduced  not  only  recent  but  also  old  , 
dislocations. 

All  the  dislocations  which  occur  in  the  human  body  are  described  with 
<;are  and  wonderful  accuracy,  as  are  also  various  methods  of  reduction  for 
«ach.  Indeed,  if  we  were  obliged  to  rely  solely  upon  what  Hippocrates 
wrote  upon  the  subject  of  dislocations,  it  would  not  be  so,  serious  a  retro- 
cession and  misfortune  to  mankind  as  most  persons  would  suppose ;  for  in 
his  treatise  on  articulations  will  be  found  minute  and  accurate  descriptions 
of  all  the  luxations  of  the  joints,  and  methods  of  reduction,  which,  in  in- 
genuity and  practical  utility,  if  not  equal  to  those  contained  in  modern 
treatises,  are  certainly  not  far  short  of  them.  His  description  of  the  four 
dislocations  of  the  hip-joint  reads  like  that  of  a  modern  book.  In  section 
71  of  this  treatise  he  clearly  describes  the  method  of  reduction  by  manipula- 
tion, saying :  "  In  some  the  thigh  is  reduced  with  no  preparation,  with 
.slight  extension,  directed  by  the  hands,  and  with  slight  movement;  and  in 
some  the  reduction  is  effected  hy  bending  the  limb  at  the  joint,  and  making  rota- 
tion." Space  will  not  admit  of  extensive  quotation  from  this  treatise. 
Every  student  will  be  amply  repaid  who  will  read  the  works  of  Hippocrates 
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with  care ;  the  knowledge  he  will  thus  gain  will  keep  him  from  falling  into 
the  common  conceit  that  all  that  is  ingenious  and  useful  in  surgery  belongs 
to  the  present  age. ' 

In  speaking  of  one  of  the  modes  of  reduction  of  luxation  of  the  hip-joint, 
Hippocrates  exhibits  his  simplicity  and  freedom  from  any  disposition  to 
make  a  parade  of  surgical  operations,  a  virtue  which  is  not  unfrequently 
wanting  at  the  present  day.  "  Section  70.  Dislocation  inwards  at  the  hip- 
joint  is  to  be  reduced  in  the  following  manner  (it  is  a  good,  proper,  and 
natural  mode  of  reduction,  and  has  something  of  display  in  it,  if  any  one 
takes  delight  in  such  ostentatious  modes  of  procedure)." 

It  would  be  interesting  to  go  into  particulars  and  notice  the  main  points 
of  what  he  has  written  concerning  dislocations  and  fractures  of  all  the  bones, 
and  very  curious  to  examine  the  mechanism  of  the  various  forms  of  engines 
and  apparatus,  simple  and  complicated,  wliich  were  used  in  the  treatment 
of  these  injuries  at  the  time  when  he  flourished. 

Section  62  of  "Articulations"  is  taken  up  with  the  treatment  of  congenital 
displacements  of  the  ankle-joint  and  bones  of  the  feet.  He  declares  that 
club-foot  is  curable  in  most  cases.  The  treatment  should  begin  at  as  early 
a  period  as  possible.  He  describes  the  modes  of  straightening,  and  tells  how 
the  foot  is  to  be  kept  in  position  by  soft  compresses  and  bandages,  "  with 
cerate  containing  a  full  proportion  of  resin,"  cautioning  at  the  same  time 
against  making  the  applications  too  tight.  In  addition  to  the  above,  he  directs 
that  a  sole  of  leather,  or  of  lead,  shall  be  bound  on  beneath  the  other  band- 
ages.    He  sums  up  the  treatment  in  the  following  manner : — 

In  a  word,  as  if  moulding  a  wax  model,  you  must  bring  to  their  natural  position 
the  parts  which  were  abnormally  displaced  and  contracted  together,  so  rectifying  them 
with  your  hands,  and  with  the  bandaging  in  like  manner,  as  to  bring  them  into  their 
position,  not  by  force,  but  gently;  and  the  bandages  are  to  be  stitched  so  as  to  suit  the 
position  in  which  the  limb  is  to  be  placed,  for  different  modes  of  the  deformity  require 
different  positions.  And  a  small  shoe  made  of  lead  is  to  be  bound  on  externally  to  the 
bandaging,  having  the  same  shape  as  the  Chian  slippers  had.  [A  sort  of  stout  boot.] 
But  there  is  no  necessity  for  it  if  the  parts  be  properly  adjusted  with  the  hands, 
properly  secured  with  the  bandages,  and  properly  disposed  of  afterwards.  This,  then, 
is  the  mode  of  cure,  and  it  neither  requires  cutting,  burning,  or  any  other  complex 
means,  for  such  cases  yield  sooner  to  treatment  than  one  would  believe.  However, 
they  are  to  be  fairly  mastered  only  by  time,  and  not  until  the  body  has  grown  up  in  the 
natural  shape ;  when  recourse  is  had  to  a  shoe,  the  most  suitable  are  the  buskins, 
which  derive  their  name  from  being  used  in  travelling  through  mud  ;  for  this  sort  of 
shoe  does  not  yield  to  the  foot,  but  the  foot  yields  to  it.  A' shoe  like  the  Cretan  is  also 
suitable. 

Hippocrates  discourses  at  some  length  on  the  difficulties  and  dangers  at- 
tending the  reduction  of  compound  dislocations  and  compound  fractures. 
He  advises  resection  in  certain  cases  where  they  cannot  be  reduced,  saying, 
"  Complete  resections  of  bones  at  the  joints,  whether  the  foot,  the  hand,  the 
leg,  the  ankle,  the  forearm,  the  wrist,  for  the  most  part  are  not  attended 
with  danger,  unless  one  be  cut  off  at  once  by  deliquium  animi,  or  if  continual 
fever  supervene  on  the  fourth  day." 

It  is  alike  unworthy  of  a  writer,  and  false  to  the  requirements  of  historical 
accuracy,  to  allow  the  judgment  to  be  so  far  warped  by  undue  admiration 
of  a  hero,  as  to  paint  his  virtues  in  vivid  colors  and  intentionally  suppress 
his  faults,  or  obscure  thera  in  intense  shade.  It  would  be  very  misleading  to 
cite  only  those  instances  in  which  Hippocrates,  and  his  immediate  followers, 
pursued  a  course  which  at  this  period  of  time  we  most  heartily  commend  ; 
and  to  pass  in  silence  those  rude  and  barbarous  practices  which  were  then 
in  vogue.      The  fear  which  Hippocrates   entertained  of  the  supervention 
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of  tetanus,  in  cases  of  compound  dislocation  of  the  larger  joints,  particularly 
if  efforts  at  reduction  were  made,  led  him  to  advise  that  such  dislocations 
should  not  he  reduced,  but  be  left  to  the  slow  process  of  healing,  after 
long  and  profuse  suppuration,  leaving  "thin  and  feeble  cicatrices."  He  says, 
"  It  ought  also  to  be  well  understood,  that  the  patient  must  necessarily  be 
much  maimed  and  deformed."  .  .  .  "And  yet  in  the  case  we  are  treat- 
ing of  {ankle-joint)  those  who  are  thus  treated  are  saved  ;  whereas,  when  the 
parts  are  reduced  and  allowed  to  remain  in  place,  the  patients  die." 

He  says  that  the  same  rule  applies  to  the  wrist,  the  shoulder,  the  elbow-joint, 
and  the  knee.  In  regard  to  the  latter  he  uses  the  following  language :  "  When 
the  OS  tibiae,  having  made  a  wound  at  the  knee,  has  protruded  through  the  skin, 
whether  the  dislocation  be  outwards  or  inwards,  in  such  a  case,  if  the  bone 
be  reduced,  death  will  be  even  more  speedy  than  in  the  other  cases,  although 
speedy  also  in  them.  But  the  only  hope  of  recovery  is  if  you  treat  them 
without  reduction."  Compound  dislocation  of  the  lower  end  of  the  femur 
he  regarded  as  far  the  most  dangerous  of  all.  The  cause  of  death  in  all  of 
the  above  cases  is  "  convulsions ;"  by  which  he  evidently  means  tetanus. 
"The  patient  will  not  survive  more  than  a  few  days,  for  few  of  them  pass 
the  seventh  day,  being  cut  off  by  convulsions,  and  sometimes  the  leg  and  foot 
are  seized  with  gangrene." 

It  would  appear  that  the  operation  of  amputation  of  the  extremities  was 
rarely  resorted  to  in  the  age  of  which  we  are  speaking.  Hippocrates  says 
that  in  sphacelus  of  fleshy  parts,  occasioned  by  wounds  where  the  large 
bloodvessels  have  been  too  strongly  compressed,  or  in  fractures  of  the  bones 
which  have  been  too  tightly  bandaged,  the  parts  drop  off  and  most  of  such 
patients  recover. 

In  cases,  then,  of  fracture  of  the  bon.es,  when  strangulation  and  blackening  of  the 
parts  take  place  at  first,  the  separation  of  the  dead  and  living  parts  quickly  occurs,  and 
the  parts  speedily  drop  off,  as  the  bones  have  already  given  way ;  but  when  the  black- 
ening (mortification)  takes  place  while  the  bones  are  entire,  the  fleshy  parts,  in  this, 
also  quickly  die ;  but  the  bones  are  slow  in  separating  at  the  boundary  of  the  blacken- 
ing, and  where  the  bones  are  laid  bare.  Those  parts  of  the  body  which  are  below  the 
boundaries  of  the  blackening  are  to  be  removed  at  the  joint,  as  soon  as  they  are  fairly 
dead  and  have  lost  their  sensibility  ;  care  being  taken  not  to  wound  any  living  part ; 
for  if  the  part  which  is  cut  off  give  pain,  and  if  it  should  prove  not  to  be  quite  dead, 
there  is  great  danger  lest  the  patient  may  swoon  away  from  the  pain,  and  such  swoon- 
ings  often  are  immediately  fatal.  I  have  known  the  thigh-bones  when  denuded  in  this 
manner,  drop  off  on  the  eightieth  day ;  but  in  the  case  of  this  patient,  the  parts  below 
were  separated  at  the  knee  on  the  twentieth  day,  and,  as  I  thought,  too  early,  for  it 
appeared  to  me  that  this  should  be  done  more  guardedly.  In  a  case  which  1  had  of 
such  blackening  in  the  leg,  the  bones  of  the  leg,  as  far  as  they  were  denuded,  separated 
at  the  middle  on  the  sixtieth  day. 

In  section  fourth  of  his  treatise  on  "  Ulcers,"  we  find  minute  directions  for 
preparing  cataplasms.  Among  the  ingredients  employed  for  different  poul- 
tices, were  linseed,  mullein  leaves,  sedum  or  "live-for-ever"  mallow  leaves, 
wine  and  oil,  and  other  simples  of  an  emollient  nature.  For  astringent 
poultices  he  employed  alum,  oak,  vinegar,  the  juice  of  the  unripe  grape,  galls, 
and  many  other  articles. 

In  the  treatment  of  ulcers  Hippocrates  also  used  a  variety  of  mineral  sub- 
stances ;  such  as  the  sulphate  of  copper,  the  sulphate  of  zinc,  verdigris,  lead, 
sulphur,  arsenic,.alum,  natron,  etc.  He  made  use  of  "  raw  tar-water,"  which 
is  believed  to  have  been  the  liquid  pitch  described  many  ages  after  by 
Dioscorides.  The  application  of  this  substance  was  a  very  near  approach  to 
the  use  of  carbolic  acid.     Venesection  and  cupping  were  both  practised  by 
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Hippocrates ;  in  connection  with  the  latter  he  speaks  of  "  the  cwpping  instrw- 
ment." 

It  is  interesting  to  read  the  directions  of  Hippocrates  for  the  cure  of 
fistula  in  ano.  He  gives  several  methods,  and  minute  details  for  the  after- 
treatment.  The  foUovfing  is  from  the  fourth  section  of  his  treatise 
on"Fistul£e:"— 

Another  method  of  cure :  taking  a  very  slender  thread  of  raw  lint  and  uniting  it 
into  five  folds  of  the  length  of  a  span  ;  and  wrapping  them  around  with  a  horse-hair ; 
then  having  made  a  director  (specillum)  of  tin,  with  an  eye  at  its  extremity,  and 
having  passed  through  it  the  end  of  raw  lint,  wrapped  around  as  above  described,  intro- 
duce the  director  into  the  fistula,  and,  at  the  same  time,  introduce  the  index  finger  of 
the  left  hand  per  anum;  and  when  the  director  touches  the  finger,  bring  it  out  with 
the  finger,  bending  the  extremity  of  the  director  and  the  end  of  the  threads  in  it,  and 
the  director  is  to  be  withdrawn,  but  the  ends  of  the  threads  are  to  be  knotted  twice 
or  thrice,  and  the  rest  of  the  raw  threads  are  to  be  twisted  around  and  fastened  into 
a  knot.     Then  the  patient  is  to  be  told  that  he  may  go  and  attend  to  his  matters. 

Then  follow  directions  for  tightening  the  ligature  every  day  until  it  cuts 
through,  and  other  after-treatment. 

Hippocrates  devotes  an  entire  treatise  to  the  subject  of  hew,orrhoids.  After 
describing  the  disease,  and  mentioning  its  causes,  he  proceeds  to  enumerate 
the  several  modes  of  treatment,  remarking  that  "  cutting,  excising,  sewing, 
binding,  applying  putrefacient  means  to  the  anus,  all  these  appear  to  be  very 
formidable  things,  and  yet,  after  all,  they  are  not  attended  with  mischief." 
He  approved  of  the  actual  cautery  used  in  the  most  decided  manner. 
"  Make  the  irons  red-hot,  and  burn  the  pile  until  it  be  dried  up,  and  so  as 
that  no  part  may  be  left  behind.  And  burn  so  as  to  leave  none  of  the  hemor- 
rhoids unburnt,  for  you  should  burn  them  all  up."  In  that  day' no  ethereal 
or  letheial  vapor  or  draught  was  given  to  the  suffering  patient ;  we  are  told : 
"  when  the  cautery  is  applied,  the  patient's  head  and  hands  should  be  held 
so  that  he  may  not  stir,  but  he  himself  should  cry  out,  for  this  will  make 
the  rectum  project  the  more."  The  expansible  specUlum  ani  was  in  use  in 
the  fifth  centuiy  before  the  Christian  era.  Hippocrates,  when  treating  of 
internal  condylomata,  in  the  fifth  section  of  the  book  under  consideration,  says, 
"  if  the  condyloma  be  higher  up,  you  must  examine  it  with  the  speculum, 
and  you  should  take  care  not  to  be  deceived  by  the  speculum  ;  for  when  ex- 
panded -it  renders  the  condyloma  level  with  the  surrounding  parts,  but  when 
contracted,  it  shows  the  tumor  right  again."  In  the  sixth  section  he  advises 
a  most  ingenious  method  of  using  the  actual  cautery  within  the  rectum,  by 
introducing  it  through  a  canula.  "  An  iron  that  exactly  fits  is  to  be  adapted 
to  it ;  then  the  tube  being  introduced  into  the  anus,  the  iron,  red  hot,  is  to 
be  passed  down  it,  and  frequently  drawn  out,  so  that  the  part  may  bear  the 
more  heat,  and  no  sore  may  result  from  the  heating,  and  the  dried  veins  may 
heal  up."  / 

Suppositories  were  also  employed  by  Hippocrates.  "  But  if  you  wish  to 
effect  the  cure  by  suppositories,  take  the  shell  of  the  cuttle-fish,  a  third  part 
of  plumbago,  bitumen,  alum,  a  little  of  the  flos  seris,  galls,  a  little  verdigris ; 
having  poured  a  small  quantity  of  boiled  honey  on  these,  and  formed  an 
oblong  suppository,  apply  until  jou  remove  them." 

In  the  treatment  of  injuries  of  the  head,  the  trepan  was  used  with  more 
_  freedom  than  at  the  present  time,  though  not  without  a  considerable  amount 
of  caution.  The  instrument,  so  called,  is  believed  to  have  been  the  same  as 
that  described  by  Celsus,  in  the  first  century,  under  the  name  of  the  modiolus, 
a  tubular  saw,  not  unlike  our  modern  trephine.  Hippocrates  refers  to  the 
differences  between  the  bones  of  children  and  those  of  adults.  In  section  18 
of  his  treatises  on  "  Injuries  of  the  Head,"  he  says :— 
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If  the  bone  is  laid  bare  of  flesh,  one  must  attend  and  try  to  find  out,  what  even  is 
not  obvious  to  the  sight,  and  discover  whether  the  bone  be  broken  and  contused,  or 
only  contused ;  and  if,  when  there  is  an  indentation  in  the  bone,  whether  contusion,  or 
■fracture,  or  both  be  joined  to  it ;  and  if  the  bone  has  sustained  any  of  these  injuries,  we 
must  give  issue  to  the  blood  by  perforating  the  bone  with  a  small  trepan,  observing  the 
greatest  precautions,  for  the  bone  of  young  persons  is  thinner  and  more  superficial  than 
that  of  elder  persons. 

In  section  21  he  gives  directions  how  to  perform  this  operation : — 

And  in  trepanning  you  must  frequently  remove  the  trepan,  on  account  of  the  heat 
in  the  bone,  and  plunge  it  in  cold  water.  For  the  trepan  being  heated  by  running 
around,  and  heating  and  drying  the  bone,  burns  it  and  makes  a  larger  piece  of  bone 
around  the  sawing  to  drop  off,  than  would  otherwise  do  so.  And  if  you  wish  to  saw  at 
once  down  to  the  membrane,  and  then  remove  the  bone,  you  must  also,  in  like  manner, 
frequently  take  out  the  trepan  and  dip  it  in  cold  water.  But  if  you  have  not  charge  of 
the  treatment  from  the  first,  but  undertake  it  from  another  after  a  time,  you  must  saw 
the  bone  at  once  down  to  the  meninx  with  a  serrated  trepan,  and  in  doing  so  must  fre- 
quently take  out  the  trepan  and  examine  with  a  sound  (^specillum),  and  otherwise  along 
the  track  of  the  instrument.  For  the  bone  is  much  sooner  saw.n  through,  provided 
there  be  matter  below  it  and  in  it,  and  it  often  happens  that  the  bone  is  more  superfi- 
cial, especially  if  the  wound  is  situated  in  that  part  of  the  head  where  the  bone  is  rather 
thinner  than  in  other  parts.  But  you  must  take  care  where  you  apply  the  trepan,  and 
see  that  you  do  so  only  where  it  appears  to  be  particularly  thick,  and  having  fixed  the 
instrument  there,  that  you  frequently  make  examinations  and  endeavor  by  moving  the 
bone  to  bring  it  up. 

He  also  cautions  against  placing  the  trepan  over  sutures. 

Space  w^ill  not  admit  of  any  further  examination  of  the  inestimable  writings 
of  Hippocrates.  Enough  has  been  quoted  to  show  thajt.  surgery  had  reached 
an  important  degree  of  development  in  his  day,  and  that  he  was  a  man  of 
marked  ability,  and  worthy  of  the  admiration  of  his  own  and  succeeding  ages. 
The  inhabitants  of  Argos  voted  him  a  statue  of  gold  ;  he  was  more  than  once 
crowned  by  the  Athenians,  and,  though  a  stranger,  was  initiated  into  the 
most  sacred  mysteries  of  their  religion,  the  highest  distinction  which  they 
•could  confer.  After  his  death,  universal  and  almost  divine  honors  were  paid 
to  his  memory,  temples  were  erected  to  him,  and  altars  were  covered  with 
incense  and  grateful  offerings.  He  was  probably  the  first  public  teacher  of 
the  healing  art,  the  first  to  disclose  its  secrets  and  strip  it  of  its  mystic  veil, 
for  we  are  told  that  he  gave  oral  discourses  on  anatomy  and  other  branches 
of  medicine. 

There  is  an  enormous  mass  of  ancient  writings  on  medical  and  surgical 
subjects,  which  is  still  extant,  over  which  critical  scholars  have  for  centuries 
past  puzzled  their  brains  to  determine  whether  they  were  written  by  Hippoc- 
rates himself  or  by  some  of  his  disciples  in  a  subsequent  age.  The  "genuine" 
treatises  of  Hippocrates  have  been  cut  down  more  and  more,  so  that  at  present 
they  are  embraced  within  the  compass  of  seven  or  eight  hundred  octavo 
pages ;  the  apochryphal  works  are  mostly  attributed  to  his  followers,  for  the 
teachings  of  this  great  physician  and  surgeon  formed  the  foundation  of  what 
was  long  after  known  as  the  Hippocratic  school. 

"We  now  pass  on  by  a  long  stride  from  the  fifth  to  the  third  century  before 
the  Christian  era,  finding  nothing  to  record  in  the  way  of  improvement  in  the 
science  or  art  of  surgery.  Praxagoras  of  Cos  was  the  last  of  the  Asclepiadse 
whose  name  has  survived.  He  is  said  to  have  been  a  bold  surgeon,  to  have 
incised  the  fauces  freely,  and  to  have  excised  portions  of  the  soft  palate  in 
bad  cases  of  cynanche ;  and  even  to  have  made  incisions  into  the  abdomen 
and  bowels  to  remove  obstructions,  when  milder  methods  failed. 

About  the  beginning  of  the  third   century  B.  C,  the  famous  school  of 
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Alexandria  was  established,  with  Aristotle,  the  Master;  Herophilus  and 
Erasistratus,  the  great  anatomists  and  physicians,  enjoying  the  liberal  advan- 
tages for  the  cultivation  of  science,  and  particularly  for  the- dissection  of  the 
human  body,  which  had  been  hitherto  prohibited  for  perhaps  all  time.  The 
knowledge  of  the  structure  of  the  human  body  which  the  dissection  of  its 
members  and  organs  furnished  to  the  surgeons  of  that  period,  must  have 
resulted  in  great  improvement  in  practical  surgery.  Yery  many  of  the 
anatomical  names  which  are  now  in  use,  are  said  to  be  have  been  given  to  the 
parts  by  Herophilus.  He  described  the  structures  of  the  eye  with  great 
accuracy,  naming  the  several  membranes  of  that  organ^ — as  the  retina  and 
others — which  names  are  still  in  use.  The  extraction  of  the  crystalline  lens 
for  the  cure  of  cataract  is  said  to  have  been  first  performed  by  him. 
Erasistratus  is  reputed  to  have  been  a  bold  and  skilful  surgeon.  "  In 
scirrhosities  and  tumors  of  the  liver,  he  did  not  scruple  to  make  an  ample 
division  of  the  integuments,  and  try  applications  to  that  viscus  itself.  He 
followed  the  same  practice  in  diseases  of  the  spleen,  which  he  regarded  as  of 
little  consequence  in  the  animal  economy."  He  invented  a  catheter  for  use 
in  cases  of  retention  of  urine,  which  is  the  first  one  mentioned  in  ancient 
surgical  writings,  and  which  long  bore  the  name  of  the  catheter  of  Erasis- 
tratus. 

It  was  about  this  period  that  the  healing  art  was  divided  into  three  distinct 
professions,  viz :  dietetics,  pharmacy,  and  surgery.  Some  branches  of  the 
latter,  at  least  lithotomy,  were  practised  exclusively  by  specialists.  As  an 
evidence  of  the  depravity  of  these  cutters-for-stone,  we  are  told  that  Tryphon, 
the  usurper,  had  the  story  set  in  circulation  that  the  young  prince  Antiochus 
the  Sixth,  surnamed  Theos,  was  affected  with  stone  in  the  bladder,  and  that 
under  pretext  of  ridding  him  of  this  debility,  the  lithotomists  were  employed 
to  perform  upon  him,  with  the  understanding  that  he  should  perish  under 
the  operation. 

Xenophon  of  Cos,  said  to  have  been  one  of  the  followers  of  Erasistratus,  has 
received  the  credit  of  having  first  resorted  to  firm  ligation  of  a  member  for 
arresting  hemorrhage.  Mantius,  a  pupil  of  Herophilus,  wrote  a  treatise  on 
surgical  dressings.  Andreas  of  Carystus  wrote  on  the  union  of  fractured  bones,^ 
and  was  the  inventor  of  several  powerful  and  clumsy  machines  for  reducing 
dislocations  of  the  hip-joint.  After  all,  it  does  not  appear  that  any  great  pro- 
gress was  made  by  the  professors  and  followers  of  the  Alexandrian  school  of 
science,  anatomy,  and  medicine.  It  is  possible,  however,  that  much  that 
was  valuable  in  surgical  literature,  as  in  so  many  other  departments  of  useful 
knowledge,  may  have  perished  in  the  conflagration  of  the  famous  national 
library  at  Alexandria,  in  the  time  of  Julius  Caesar. 

During  the  first  six  hundred  years  of  the  existence  of  Rome,  that  city  was 
entirely  without  physicians  and  surgeons,  trusting  for  cures  to  spells  and  incan- 
tations. Cato  the  censor  gravely  wrote  down  the  mystic  words  of  incantation 
for  curing  dislocations  and  fractures  of  the  bones.  Public  edicts  were  issued, 
"  discouraging  all  countenance  to  the  professed  exercise  of  physic,  and  recom- 
mending faith  in  traditionary  prescriptions  and  religious  rites."  Archagathus, 
a  Greek,  from  the  Alexandrian  school,  practised  surgery  in  Rome  in  the  time 
of  Lucius  ^milius  and  Marcus  Livius.  He  was  the  first  surgeon  who 
practised  in  the  eternal  city  of  whom  we  have  any  knowledge.  He  acquired 
considerable  fame,  and  was  called  "  the  healer  of  vy^ounds,"  but  using  his 
knife  and  his  burning-irons  rather  freely  on  the  Roman  rabble,  he  soon  lost 
caste,  and  was  banished  from  Rome  with  the  ignominious  title  of  "  the  exe- 
cutioner." About  the  year  96  B.  C,  a  native  of  Bithynia,  who  assumed 
the  name  of  Asclepiades,  settled  in  Rome  and  acquired  great  celebrity  as  a 
physician  and  surgeon.     Asclepiades  of  Bithynia  must  not  be  confounded 
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with  forty  other  ancient  characters  who  bore  this  name.  The  writings  of 
this  physician,  though  no  longer  extant,  are  quoted  by  Celsus,  Scribonius 
Largus,  Cselius  Aurelianus,  Galen,  Oribasius,  Aetius,  Pliny,  and  twenty 
other  classical  authors,  by  whom  many  valuable  fragments  of  his  medical 
writings  have  been  preserved  to  the  present  time.  A  beautiful  antique  bust 
of  Asclepiades  is  to  be  seen  in  the  Vatican  at  Rome.  Plis  practice  was  chiefly 
medical,  though  several  surgical  procedures  are  attributed  to  him.  He 
-advised  that  minute  punctures  should  be  made  in  the  abdominal  walls  for  the 
escape  of  the  fluid  in  ascites.  lie  employed  free  blood-letting,  by  the  lancet 
and  cupping,  and  also  resorted  to  scarification  of  the  fauces  in  acute  diseases 
of  the  throat.  It  is  said  that  he  was  the  first  surgeon  who  proposed  laryn- 
gotomy.  His  influence  was  so  great  that  his  followers  were  regarded  as  a 
distinct  sect ;  the  Asclepiadic  sect  in  Physic.  It  was  probably  owing  to  his 
■example  and  skill  that  the  ancient  grudge  against  physicians  and  surgeons 
abated  in  Rome  about  this  time.  He  was  the  contemporary  of  Csesar,  and 
the  personal  friend  of  Cicero,  who  entertained  not  only  an  exalted  opinion 
of  him,  but  also  a  high  estimation  of  the  art  of  healing.  "  !N'othing,"  he  says, 
*'  brings  men  nearer  to  the  gods  than  the  giving  of  health  to  their  fellow- 
creatures."  Cassius,  a  disciple  of  Asclepiades,  wrote  several  anatomical  and 
surgical  works.  In  one  of  the  latter  he  makes  the  statement  that  wounds 
of  the  head  inflicted  on  one  side,  are  followed  by  paralysis  on  the  other,  as  a 
-consequence  of  the  decussation  of  the  nerves ;  which  explanation  attests  the 
accuracy  of  his  knowledge  of  anatomy,  and  his  carefulness  in  observation. 

In  the  early  years  of  the  first  century  of  Christian  grace,  there  flourished 
at  Rome  the  most  distinguished  and  elegant  writer  on  surgery  that  ancient 
literature  can  boast  of.  Aurelius  Cornelius  Celsus  wrote  eight  books  on 
medicine,  which  have,  most  fortunately,  been  preserved  to  the  present  time ; 
they  have  always  been  admired  by  classical  scholars  for  the  purity  and  beauty 
of  their  latiuity,  and  highly  valued  by  our  own  profession  as  one  of  the  most 
precious  monuments  of  antique  surgery  now  extant.  Since  the  art  of  print-' 
ing  has  been  in  operation,  scores  of  editions,  in  Latin  and  in  many  other 
languages,  have  been  required  to  satisfy  the  demands  of  medical  readers.  As 
it  was  with  the  treatises  of  Hippocrates,  so  is  it  necessary  with  the  books  of 
Celsus  to  furnish  the  reader  with  a  brief  but  careful  analysis  of  their  con- 
tents, in  order  that  he  may  appreciate  the  advancement  made  in  surgery 
■during  the  jjeriod  of  almost  five  centuries  which  had  intervened  between 
the  advent  of  the  former  and  the  time  in  which  the  latter  flourished.  The 
question  has  been  raised  as  to  whether  Celsus  was  himself  a  physician  and 
surgeon,  or  a  mere  compiler ;  whether  his  work  was  the  product  of  one  who  had 
studied  and  had  practical  knowledge  of  the  various  subjects  embraced  in  it, 
or  the  compilation  of  a  scholar  who  had  pursued  these  investigations  as  a 
mere  part  of  the  culture  required  for  a  finished  general  education.  To  any 
person  who  will  attentively  read  the  work  "  De  Medicina,"  it  will  I  think 
furnish  abundant  proof  that  the  author  was  not  only  an  actual  practitioner 
of  ample  experience,  but  also  one  of  careful  observation,  and  possessed  of 
sound  judgment ;  and  though  he  may  not  have  devoted  his  time  exclusively 
to.  the  cultivation  and  practice  of  the  healing  art,  it  is  more  than  probable 
that  his  descriptions  were  drawn  from  actual  observation,  and  that  he  recom- 
mended in  the  way  of  treatment  what  his  own  personal  experience  had 
■confirmed  as  useful.  The  precise  dates  of  his  birth  and  death  are  not  known. 
He  flourished  in  the  Augustan  age ;  was  the  contemporary  of  Horace,  Virgil, 
and  Ovid;  and  lived  in  the  reins  of  Tiberius,  Caligula,  Claudius,  and  ITero. 
The  seventh  and  eighth  books  of  Celsus  are  entirely  devoted  to  surgery. 
They  furnish  ample  evidence  of  great  improvements  in  this  science  and  art 
since  the  days  of  Hippocrates.     Celsus  furnishes  us  with  a  brief  history  of 
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the  origin,  early  development,  and  progress  of  our  Art,  and  of  the  several 
sects  in  medicine  which  existed  in  his  time.  He  speaks  of  many  surgeons 
and  their  works,  concerning  whom  we  at  present  have  no  other  knowledge^ 
and  compliments  some  of  his  immediate  predecessors.  He  mentions  the 
names  of  no  less  than  ninety  authors,  some  of  whom  he  refers  to  many  times  ; 
thus  I  find  him  quoting  the  opinions  of  Hippocrates  in  seventeen  different 
places,  those  of  Erasistratus  in  fourteen,  and  those  of  Asclepiades  in  twenty. 

But  in  that  branch  of  medicine  which  treats  of  manual  operations,  it  is  evident 
that  all  the  advantage  (although  assistance  may  be  derived  from  other  means)  is  to  be 
effected  by  these.  Now  although  this  part  is  the  most  ancient,  yet  it  was  cultivated 
more  by  Hippocrates,  the  father  of  all  medicine,  than  by  his  predecessors ;  afterwards, 
being  separated  from  the  other  branches  of  the  healing  art,  it  commenced  to  have  its 
own  distinct  professors,  and  received  considerable  improvements  in  Egypt,  principally 
by  the  authority  of  Philoxenes,  who  had  treated  of  surgery  most  carefully  in  several 
volumes.  Gorgias  also,  and  Sostratus,  Heron,  and  the  two  Apollonii,  Ammonius 
of  Alexandria,  and  many  other  celebrated  men,  all  contributed  by  their  researches  to 
surgery.  At  Rome,  also,  professors  of  no  mean  talent,  and,  particularly  of  late,  Tryphon 
the  elder,  and  Euelpistus,  and  Meges,  the  most  learned  of  them  all,  as  it  would  appear 
by  his  writings,  he  having  changed  several  things  for  the  better,  also  contributed  con- 
siderably to  the  art.^ 

It  is  quite  obvious  that  human  dissection  was  practised  in  Celsus's  day, 
though  he  condemns  both  human  and  animal  vivisection,  saying :  "  To  dissect 
the  bodies  of  living  animals  is  both  cruel  and  superfluous ;  but  the  examina- 
tion of  dead  subjects  is  imperatively  necessary  for  students,  for  they  ought 
to  know  the  position  and  order  of  the  parts,  which  are  demonstrated  with 
greater  facility  in  dead  bodies."  His  osteology  is  particularly  accurate,  and 
many  of  his  descriptions  of  the  different  organs,  though  quite  brief,  are  fairly 
good.  He  employed  the  Greek  names  for  parts,  which  are  the  same  as  those 
still  in  use.  Among  them  may  be  mentioned,  diaphragm,  peritoneum, 
omentum,  jejunum,  pylorus,  ureter,  zygoma,  vertebra,  femur,  and  cartilage. 
Before  proceeding  to  analyze  his  surgical  writings,  it  will  be  well  for  the 
reader  to  know  what  Celsus  regarded  as  the  necessary  qualifications  of  a 
surgeon: — ^ 

A  surgeon  ought  to  be  young,  or  at  least  not  far  advanced  in  years ;  to  have  a  firm, 
steady  hand,  and  never  liable  to  tremble  ;  to  be  no  less  dexterous  with  the  left  than  with 
the  right;  to  have  an  accurate  and  penetrating  sight ;  an  intrepidity  of  mind  sufficient 
to  bear  up  against  the  shrieks  of  his  patient,  yet  compassionate  to  him  whom  he  has 
undertaken  to  cure ;  he  should  neither  hasten  more  than  the  case  requires,  nor  cut  less 
than  is  necessary ;  but  effect  his  purpose  in  every  case,  as  if  he  were  immovable  by  the 
importunities  of  his  patient. 

He  gives  minute  directions  for  the  removal  of  arrows  and  other  weapons 
which  have  been  driven  deeply  into  the  soft  parts  of  the  body,  and  also  into 
the  bones  and  joints.  He  advises  the  greatest  caution  in  enlarging  the 
wounds,  or  in  making_  counter-incisions,  with  a  scalpel,  to  observe  the  posi- 
tion of  the  nerves,  veins,  and  arteries ;  but  "when  any  of  these  is  exposed, 
it  must  be  seized  by  a  blunt  hook,  and  held  aside  from  the  knife."  He 
speaks  of  using  forceps,  "  as  in  drawing  a  tooth."  If  the  arrow  or  other 
missile  is  driven  into  the  bone,  and  is  so  firmly  impacted  that  it  cannot  be 
extracted,  he  remarks,  "  The  last  resource,  when  we  have  failed  to  remove  it, 
is  to  perforate  the  bone  near  the  part  with  a  trephine,  and  from  that  opening 
to  excise  the  bone  in  the  form  of  the  letter  V,  so  that  the  lines  may  converge 
towards  the  point  of  the  weapon  ;  this  being  done,  it  must  necessarily  give 
way,  and  be  easily  extracted." 

'  Medioin.  lib.  vli.  Prsefatio.  '  Ibid. 
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In  the  treatment  of  indolent  ulcers  and  chronic  fistulae,  Celsus  recommends 
the  excision  of  the  indurated  borders  of  the  former,  and  the  laying  open 
of  the  latter,  by  the  guidance  of  a  probe,  the  free  excision  of  the  callous 
portions  along  their  track,  and  treating  both  with  wine  and  other  applications 
which  were  believed  to  promote  the  growth  of  new  and  healthy  granulations. 
What  more  sensible  course  could  be  pursued  at  the  present  time  ?  In  the 
treatment  of  fistula  in  ano,  he  resorted  to  the  knife  in  some  cases,  as  well  as 
in  others  to  the  ligature,  which  latter,  as  we  have  already  seen,  was  used  by 
Hippocrates. 

Chapter  VII.  of  Book  YII.  is  entirely  devoted  to  "  diseases  of  the  eyes, 
and  those  which  are  cured  by  manual  operations."  It  concludes  a  wide 
range  of  subjects,  tumors  of  the  lids,  pterygium,  adhesion  of  lids,  inversion 
of  eyelashes,  bagging  of  eyelids,  staphyloma,  cataract,  etc. 

As  Celsus  is  the  most  ancient  writer  who  has  described  the  operation  for 
cataract,  I  will  transcribe  his  account  of  it : — 

Previous  to  the  operation,  the  patient  ought  to  be  put  on  a  spare  diet,  to  drink 
nothing  but  water  for  three  days,  and  the  day  previous  to  abstain  from  everything. 
After  these  preparations,  he  is  to  be  seated  in  a  light  place,  with  his  face  towards  the 
light  in  such  a  manner  that  the  physician  may  sit  opposite  to  him,  a  little  more  elevated  ; 
but  an  assistant  should  stand  behind  the  patient  that  he  may  hold  his  head  immovable, 
for  by  a  slight  motion  the  sight  may  be  lost  forever.  Besides,  the  eye  to  be  operated 
on  must  be  held  more  steady  by  applying  wool  on  the  other  eye,  and  binding  it  on. 
Now,  the  left  eye  must  be  operated  on  by  the  right  hand,  and  the  right  eye  with  the 
left  hand.  Then  a  sharp-pointed  needle,  perhaps  not  too  slender,  is  to  be  directed 
straight  through  the  two  external  tunics,  at  the  intermediate  between  the  pupil  and  the 
temporal  canthus  of  the  eye,  opposite  the  centre  of  the  cataract,  care  being  taken  to 
wound  no  vein.  It  should  not  be  introduced  with  timidity,  because  it  enters  a  void 
space ;  for  a  person  of  very  moderate  skill  cannot  but  know  when  he  has  touched  it, 
as  there  is  no  longer  any  resistance  to  the  instrument.  When  it  has  reached  the  part, 
the  needle  is  to  be  inclined  towards  the  cataract  itself,  and  gently  moved  up  and  down 
there  (or  rotated),  and  the  operator  ought  to  depress  gradually  below  the  region  of  the 
pupil ;  when  it  has  passed  the  pupil  it  should  be  pressed  a  little  more  forcibly,  that  it 
may  sink  to  the  inferior  part.  If  it  remain  there,  the  operation  is  completed  ;  if  it 
rises  again  it  must  be  more  cut  with  the  same  needle,  and  divided  into  several  pieces, 
which  being  in  separate  portions  are  not  only  more  easily  concealed,  but  obstruct  vision 
less.  After  this  the  operator  must  withdraw  his  needle  in  a  straight  direction,  and  the 
white  of  eggs,  spread  upon  wool,  is  laid  on  [the  eye],  and  over  that  something  to  restrain 
inflammation,  and  so  bound  up. 

Then  follow  explicit  directions  for  the  after-treatment.  This  is  certainly 
a  very  remarkable  and  an  extremely  delicate  surgical  operation  to  have  been 
performed  in  so  remote  a  period  of  antiquity.  The  instructions  for  the  per- 
formance of  the  operation  as  given  by  Celsus  are  a  model  of  conciseness, 
accuracy,  and  simplicity.  It  is  impossible  to  contemplate  the  skill  of  the 
Roman  surgeon  of  the  first  century  of  our  era  without  emotions  of  astonish- 
ment and  admiration. 

In  following  the  regular  order  of  his  surgical  writings  we  next  come  to 
Chapter  IX.  of  Book  VII.,  which  is  taken  up  with  "the  mode  of  repairing 
defects  in  the  ears,  lips,  and  nose."  This  includes  the  operation  for  harelip: 
the  edges  having  been  pared,  the  margins  are  to  be  brought  gently  together, 
but,  in  cases  where  they  cannot  be  coaptated,  semilunar  incisions  are  to  be 
made  beyond  the  parts  to  be  joined  in  order  to  aid  their  approach  to  each 
other.    Stitches,  and  not  pins,  were  used  in  such  plastic  operations. 

The  tenth  chapter  directs  the  treatment  of  nasal  polypi  by  incision  with 
a  sharp  knife,  and  plugging  the  nostrils  with  compresses  of  lint  wet  with  a 
styptic  liquid  to  arrest  the  hemorrhage.     Chapter  XII.  relates  to  oral  surgery. 


1160  APPENDIX. 

First  of  all,  the  mode  of  extracting  teeth.  He  would  have  the  gum  separated 
from  the  tooth,  which  is  to  be  extracted  with  the  forceps,  care  being  taken, 
if  the  tooth  is  firmly  fixed,  not  to  dislocate  the  jaw.'  Celsus  gives  the  follow- 
ing directions,  which  strike  me  as  very  ingenious  and  practicable.  "  But  if 
the  tooth  be  carious,  the  cavity  must  be  filled  up,  either  with  lint  or  lead 
well  adapted  to  it,  lest  it  break  under  the  forceps."  He  also  admonishes  the 
operator  not  to  seize  the  alveolar  process  with  the  forceps,  in  fear  of  exten- 
sive fractures  of  this  part.  E'ext  follows  the  mode  of  fastening  teeth  which 
have  been  loosened  by  blows  and  falls.  This  is  to  be  done  by  fastening  the 
loose  teeth  to  the  firm  ones  by  means  of  gold.  He  does  not  state  whether  a 
wire  or  a  plate  of  gold.  He  tells  us  to  extract  the  fangs  of  teeth  with  a 
special  forceps,  made  for  the  purpose.  {Rizagra,  a  root  extractor.)  The 
tonsils  are  to  be  raised  with  a  hook  and  cut  off  with  a  scalpel ;  and  the  uvula 
to  be  truncated,  when  elongated,  after  seizing  it  with  a  small  volsella.  In 
cutting  the  frsenum  linguae,  he  cautions  against  wounding  the  sublingual 
vessels. 

Chapter  XIII.  deals  with  the  operation  for  the  extirpation  of  bronchocele, 
as,  he  says,  the  Greeks  term  this  tumor.  The  diftereptial  diagnosis  of  umbili- 
cal tumors,  and  of  omental  and  intestinal  hernia,  is  given  in  Chapter  XIV., 
and  also  the  treatment  by  clamps  and  by  the  actual  cautery.  The  next 
chapter  treats  of  paracentesis  abdominis.  He  speaks  of  the  different  points  at 
which  a  puncture  can  be  made,  and  directs  that  a  canula  of  lead,  or  of  brass, 
be  inserted  into  the  puncture,  that "  the  major  part"  of  the  fluid  be  discharged, 
and  that  the  canula  be  then  plugged  and  re-opened  each  day  until  no  fluid  re- 
mains. Chapter  XVI.  is  on  "  wounds  of  the  intestines  and  their  treatment." 
Celsus  tells  us  that  wounds  of  the  small  intestines  are  fatal,  but  that  "the  larger 
intestine  may  be  sewed ;  not  with  certain  confldence  of  a  cure,  but  because  a 
doubtful  hope  is  preferable  to  certain  despair,  for  sometimes  reunion  is  effected." 
In  the  next  chapters  he  treats  of  hernia,  hydrocele,  and  varicocele.  He  used 
bandages  with  pads  for  hernia,  and  cut  down  upon  and  enlarged  the  opening 
in  case  of  strangulation.  In  hydrocele  he  laid  open  the  scrotum  freely  with 
the  scalpel.  In  varicocele  he  opened  the  sheath  of  the  cord,  brought  out  the 
varicose  vessels  and  applied  clamps  to  obliterate  them.  If  "  the  testicle  hangs 
down  in  a  dangling  unseemly  manner  withal,"  he  says  the  only  remedy  is  to 
remove  it.  "  The  groin  must  be  incised,  and  the  middle  coat  drawn  out  and 
cut  away;  the  same  must  be  done  with  the  lowest  tunic,  and  the  nerve  {cord) 
by  which  the  testicle  depends  cut  off;  after  this  the  veins  and  arteries  must 
be  secured  by  a  ligature  at  the  groin,  and  then  be  cut  oft"  below  it."'  In 
Chapter  XXV.  he  gives  directions  for  making  a  prepuce,  "  for  persons  who 
are  desirous,  for  the  sake  of  appearance,  to  have  it  {the  glans)  covered,"  both 
in  cases  of  congenital  absence  of  the  prepuce  and  after  circumcision.  In  the 
former  he  brings  and  fastens  the  integument  in  front  of  the  glans,  and  therj 
makes  an  incision  around  the  penis  near  the  pubis,  "so  that  a  denuded  circle 
appears  near  the  pubis ;  over  this  lint  must  be  applied,  that  the  flesh  may 
grow  and  fill  it  up."  This  is  an  aesthetieal  refinement  which  was,  perhaps, 
peculiar  to  the  Augustan  age ;  it  has  not,  as  yet,  been  revived  in  the  present 
day.  Phimosis  was  treated  by  removing  a  V-shaped  piece  of  the  prepuce  at 
its  under  side. 

We  now  come  to  one  of  the  most  interesting  chapters  in  all  the  worksyof 
Celsus.^  It  contains  the  earliest  account  which  we  possess  of  the  mode  of 
operating  for  stone  in  the  bladder.  It  begins  with  a  brief  account  of  cathe- 
terization saying : — 

■  This  accident  I  have  known  to  occur,  in  the  hands  of  a  professional  dentist. 
»  Medicin.  lib.  vii.  cap.  xxil.  3  Ibid.,  lib.  vii.  cap.  xxvi. 
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For  this  purpose,  then,  brazen  catheters  are  made ;  and  that  they  may  serve  in  all 
cases,  both  large  and  small,  the  surgeon  should  keep  by  him  three  for  males  and  two  for 
females.  The  largest  male  catheter  should  be  fifteen  fingers'  breadth  in  length,  the 
next  twelve,  and  the  smallest  nine ;  the  largest  female  catheter  should  be  nine  fingers' 
breadth  in  length,  and  the  smallest  six.  Now  these  ought  to  be  slightly  curved, 
but  the  male  catheters  more  particularly  so,  and  very  smooth,  and  neither  too  stout  nor 
too  slender. 

The  directions  which  Celsus  gives  for  the  introduction  of  the  catheter  are 
admirable.  When  a  stone  becomes  impacted  in  the  urethra  and  cannot  be 
extracted  "with  an  ear-probe,  or  with  the  instrument  with  which  they  exti'act 
the  stone  in  lithotomy,"  he  directs  that  the  prepuce  shall  be  drawn  forward 
and  ligated,  and  an  incision  be  made  on  a  line  with  the  urethra  over  the  cal- 
culus, on  the  removal  of  which,  the  integument  being  permitted  to  retract,  the 
opening  is  closed  and  the  urine  follows  the  natural  channel,  and  thus  a  fistula 
is  avoided.     Is  not  this  a  beautiful  example  of  ingenuity  and  practical  skill  ? 

The  "  Celsian  method"  of  cutting  for  stone  in  the  bladder,  which  is  also 
called  "  cutting  on  the  gripe,"  is  the  most  ancient  and  the  most  famous  of  all 
the  modes  of  performing  lithotomy  recorded  in  the  annals  of  surgery.  The 
operation  is,  however,  referred  to,  but  forbidden  to  be  done  by  surgeons,  in 
the  oath  of  Hippocrates.  This  was  probably  in  consequence  of  the  low  repute 
into  which  the  specialists  in  lithotomy  had  brought  the  operation  by  their 
boastful  pretensions  and  their  ill  success.  The  Celsian  method  was  followed 
exclusively  for  sixteen  hundred  years,  when  other  and  improved  modes  were 
introduced,  as  we  shall  see  hereafter.  The  description  which  Celsus  gives 
us  of  this  operation,  is  too  lengthy  to  be  transcribed  in  this  short  history. 
In  brief,  it  consists  in  introducing  the  fingers  of  the  left  hand  into  the  rectum, 
by  which  means  the  calculus  is  brought  down  to  the  neck  of  the  bladder; 
*'  a  lunated  incision  must  be  made  through  the  integuments  immediately  over 
and  extending  to  the  neck  of  the  bladder,  near  the  anus,  with  the  horns  a 
little  inclined  towards  the  ischia;  then  a  second  incision  is  to  be  made  in  a 
transverse  form  in  the  convex  part  of  the  wound,  so  as  to  open  the  neck  of 
the  bladder  freely,  that  the  urethra  may  be  laid  open,  and  the  wound  should 
be  a  little  larger  than  the  calculus."  He  then  speaks  of  a  crotchet,  a  sort  of 
spoon,  smooth  outside  and  rough  on  the  concave  side,  by  which  the  stone  is 
to  be  removed.  He  speaks  also  of  an  improved  instrument,  for  cutting, 
invented  by  Meges,  being  "  a  straight  instrument  with  a  broad  back  {rounded) 
at  its  upper  part,  and  semicircular  and  sharp  at  its  lower  extremity,"  which 
was  to  be  used  in  place  of  the  ordinary  knife.  He  gives  many  precautionary 
instructions  concerning  every  step  of  the  operation.  In  regard  to  very  large 
calculi,  he  says : — 

But  if  at  any  time  the  stone  is  so  large  that  it  cannot  be  extracted,  without  lacerat- 
ino-  the  neck  of  the  bladder,  it  must  be  split.  The  author  of  this  invention  was  Ammo- 
nius,  who  on  that  account  obtained  the  cognomen  of  Lithotomus,  the  stone-cutter.  It 
is  done  in  this  manner  :  A  crotchet  is  introduced  to  the  calculus,  so  as  to  hold  it  fast 
while  being  struck,  lest  it  should  recoil  backwards  ;  then  an  iron  instrument,  of  moder- 
ate thickness,  with  a  thin  edge,  but  not  sharp,  is  to  be  empbyed,  and  being  applied  to 
the  stone,  and  struck  at  the  other  extremity,  splits  it,  great  care  being  taken  that 
neither  the  instrument  itself  nor  any  fragment  of  stone  shall  injure  any  part. 

Then  follow  directions  for  washing  out  the  bladder  with  warm  water,  by 
means  of  a  syringe,  and  an  entire  chapter  is  devoted  to  after-treatment,  and 
to  "  gangrene  after  lithotomy."  Celsus  regarded  the  operation  of  lithotomy 
as  a  very  dangerous  one,  only  to  be  done  with  many  restrictions,  and  as  a 
last  resort.  It  was  to  be  only  performed  in  the  spring ;  young  persons  and 
women  should  be  the  only  subjects. 
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He  gives  the  mode  of  performing  an  operation  for  imperforate  vagina,  both 
congenital  and  traumatic,  the  parts  to  be  kept  from  closure  by  "  a  leaden 
pipe."'  In  the  next  chapter  he  treats  of  "the  method  of  extracting  a  dead 
foetus  from  the  v^'omb."  He  directs  that "  the  utmost  prudence  and  tenderness" 
shall  be  used  in  every  step  of  the  operation,  as  well  as  in  the  introduction  of 
the  hand  into  the  uterus ;  that  when  the  position  of  the  fcBtus  has  been  ascer- 
tained, "  the  duty  of  the  physician  is  to  turn  the  child  either  upon  its  head 
or  on  its  feet,  if  it  be  placed  otherwise.  And  if  there  be  no  other  impedi- 
ment, he  lays  hold  of  the  hand  or  foot,  and  places  it  in  a  straighter  position." 
He  advises  the  use  of  a  polished  crotchet,  to  be  fixed  either  in  the  eye,  ear, 
mouth,  or  forehead,  by  which  careful  extraction  is  to  be  made,  only  at  the 
time  of  a  uterine  contraction.  Directions  are  also  given  for  the  amputation 
of  limbs,  for  evisceration,  and  for  decapitation,  in  certain  cases  of  difficult 
delivery.  Thus  it  is  seen  that  the  surgery  of  obstetrics  had  reached  no  mean 
degree  of  practical  utility  in  the  first  century  of  our  era. '  Chapter  XXX.  of 
Book  Vn.  relates  to  the  treatment  of  diseases  of  the  rectum.  The  indurated 
borders  of  fissures  are  to  be  excised ;  warty  excrescences  are  to  be  "  seized 
with  a  forceps,  and  cut  ofi:"  near  their  root."  Piles  are  to  be  ligated,  or  to  "be 
taken  hold  of  by  one  or  two  small  hooks,  and  incised  a  little  above  the  base ; 
neither  must  any  part  of  the  head  be  left,  nor  any  part  of  the  anus  be  taken 
away ;  which  may  be  accomplished  by  not  drawing  the  hooks  either  too 
much  or  too  little.  Where  the  incision  has  been  made,  a  needle  is  to  be 
passed  through  the  orifice  of  the  vein,  and  below  this  a  ligature  applied." 

The  next  chapter  is  on  the  treatment  of  "  troublesome"  varicose  veins. 
The  searing-iron  is  used  for  the  simpler  forms,  and  excision  resorted  to  in  cases 
where  the  veins  are  "  much  convoluted,  and  disposed  into  circles  as  it  were, 
with  a  number  of  them  interlacing  each  other."  The  last  chapter  of  the 
seventh  book  (Chap.  XXXIII.)  is  on  the  surgical  treatment  of  gangrene.  In 
this  little  chapter  we  find  all  that  Celsus  has  to  say  concerning  amputation  of 
the  limbs.  In  this  we  note  a  very  great  advance  and  improvement  on  the 
mode  described  by  Hippocrates,  who,  it  will  be  remembered,  forbade  the  sur- 
geon to  cut  any  but  the  dead  tissues,  and  those  only  after  a  line  of  demarcation 
had  been  formed,  and  for  the  purpose  of  getting  rid  of  the  putrescent  mass. 
Celsus  directs,  on  the  contrary,  that  it  should  rather  include  a  portion  of  sound 
flesh,  than  leave  any  of  the  diseased.  He  avoided  the  joints,  performing  the 
circular  operation,  retracting  the  parts,  using  the  saw,  and  preserving  enough 
integument  to  cover  the  stump  and  bone  in  every  direction.  As  the  account 
is  interesting  and  brief,  I  will  transcribe  it  entire : — 

But  even  this  is  attended  with  very  great  danger ;  for  patients  frequently  die  during 
the  operation  itself,  either  from  syncope  or  from  hemorrhage.  But  in  this  as  well  as  in 
some  other  cases,  it  is  of  very  little  importance  wkether  the  remedy  be  safe — it  is  our 
only  one.  Therefore  the  incision  is  to  be  made  with  a  scalpel  through  the  flesh  as  far 
as  the  bone,  between  the  healthy  and  diseased  portion ;  but  not  over  a  joint,  and  it 
should  rather  comprehend  a  portion  of  the  sound  limb  than  leave  any  part  of  it  dis- 
eased. "When  we  come  to  the  bone,  the  sound  flesh  must  be  retracted  from  it,  and  the 
section  continued  around  it,  so  as  to  lay  that  part  of  the  bone  bare  ;  then  that  is  to  be 
cut  off  with  a  small  saw,  as  near  as  possible  to  the  sound  adherent  flesh  :  and  the  asper- 
ities of  the  bone  produced  by  the  saw  being  smoothed,  the  skin  is  to  be  brought  over  it ; 
which  in  an  operation  of  this  kind  ought  to  be  very  free,  in  order  to  cover  the  bone  in 
every  direction  as  much  as  possible.  The  part  which  has  not  been  sufficiently  covered 
with  skin  must  be  dressed  with  lint,  and  a  sponge  moistened  with  vinegar  bound 
over  it. 

There  is  nothing  said  in  this  place  as  to  the  mode  of  arresting  hemorrhage, 

'  Itid.,  lib.  vii.  cap.  xxviii. 


HISTORY   OS   SURGERY.  1163 

which  has  led  some  persons  who  have  merely  read  this  chapter  to  conclude 
that  the  ligation  of  arteries  in  amputations  was  not  practised  in  the  days  of 
Celsus.  This  I  believe  to  be  an  error.  This  author  had  already  discoursed 
extensively  on  the  means  of  arresting  hemorrhage,  in  the  twenty-sixth  chapter 
of  his  fifth  book,  and  incidentally  elsewhere  in  his  works.  In  his  chapter  on 
wounds,  after  speaking  of  various  stj'ptics  and  of  pressure,  he  adds:  "  But 
if  these  remedies  are  also  ineffectual  in  restraining  the  hemorrhage,  the 
bleeding  vessels  are  to  be  taken  up,  and  two  ligatures  to  be  applied,  one  on 
each  side  of  the  wound,  and  then  to  be  divided  between  the  ligatures,  that 
they  may  both  unite  together  by  anastomosing  branches,  and  effect  an  oblite- 
ration of  their  orifices."  That  the  ligature  was  preferred  to  the  searing-iron, 
may  be  plainly  seen  by  the  sentence  which  follows  immediately  after  the 
above  quotation :  "  When  the  case  does  not  admit  of  this  last  remedy,  we 
may  employ  the  actual  cautery." 

The  first  chapter  of  the  eighth  book  of  Celsus  is  an  excellent  epitome  of 
osteology  as  studied  in  his  age.  It  is  followed  by  a  discourse  on  diseases 
of  the  bones,  the  removal  of  dead  bone  by  rasping,  scraping,  and  the  use  of 
the  trephine.  Hippocrates  mentions,  but  does  not  describe,  the  trephine. 
Celsus  describes  it  as  follows :  "  The  modiolus  is  a  hollow,  cylindrical 
instrument,  the  lower  edge  serrated,  through  the  middle  of  which  a  centre- 
pin  is  introduced,  which  is  also  surrounded  by  an  inner  circle."  He  mentions 
two  kinds  of  perforator:  "  one  is  similar  to  that  which  is  used  by  carpenters  ; 
the  other  with  a  larger  head,  etc."^  He  says  that  the  trephine  is  revolved  by 
a  strap,  like  a  perforator,  as  we  see  nowadays  with  old-fashioned  drills. 
He  instructs  as  to  pressure,  speed,  time  to  remove  the  centre-pin,  etc.  When 
large  pieces  of  diseased  bone  are  to  be  removed,  perforations  are  to  be  made 
at  short  intervals  around  the  borders.  The  dust  must  be  inspected  to  deter- 
mine the  sound  or  diseased  condition  of  the  bone.  The  chisel  and  mallet  were 
also  used.  Celsus's  directions  for  trephining  the  skull  are  more  precise,  and  in- 
dicate a  better  knowledge  of  anatomy,  than  those  of  Hippocrates.  The  two 
tables  of  the  skull  are  here  mentioned.  In  speaking  of  the  diagnosis  of  frac- 
ture of  the  skull,  and  the  liability  of  mistaking  a  suture  for  this  injury,  he 
takes  occasion  to  commend  the  ingenuousness  of  "the  Father  of  all  Medicine." 

Hippocrates  has  recorded  that  he  was  himself  deceived  by  the  sutures  ;  this  candid 
acknowledgment  of  error  is  truly  noble  in  the  characters  of  great  men,  who  have  a  just 
estimate  of  their  own  superior  ability ;  for  little  minds  never  abstract  anything  from 
themselves,  because  they  have  nothing  to  spare  ;  while  the  ingenuous  admission  of  an 
error  is  congenial  to  a  great  mind,  which  will  still  have  enough  for  us  to  admire, 
especially  in  the  discharge  of  a  duty  which  is  handed  down  to  posterity  for  its 
benefit,  that  it  may  not  be  deceived  in  the  same  way  that  another  was  deceived  before 
it.  Nothing  but  the  merits  of  this  eminent  professor  could  have  led  us  into  such  a 
digression.^ 

The  remainder  of  the  work  is  taken  up  with  an  account  of  fractures  and 
dislocations  of  nearly  all  of  the  bones  of  the  body.  There  is  no  considerable 
improvement  in  the  treatment  given  by  Celsus  on  that  practised  in  the  days 
of  Hippocrates.  In  fact,  he  often  quotes  from,  or  refers  to,  the  opinions  of  the 
old  Masters.  He  entertained  the  same  fears  as  to  the  danger  attending  re- 
duction of  compound  dislocations  that  Hippocrates  did.  I  will  close  my 
review  of  the  surgery  of  Celsus  by  a  quotation  from  chapter  tenth,  of  book 
eighth,  where  he  treats  of  ununited  and  badly  united  fractures. 

But  if  at  any  time  the  bones  have  not  united,  in  consequence  of  the  dressings  being 
frequently  removed  and  the  parts  disturbed,  the  treatment  to  be  adopted  is  obvious ; 

1  Ibid.,  lib.  viii.  cap.  iii.  '  Ibid.,  lib.  viii.  cap.  It. 
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for  union  may  yet  take  place.  If  the  fracture  be  of  long  standing,  the  limb  is  to  be 
extended,  in  order  to  produce  a  fresh  injury ;  the  bones  must  be  separated  from  each 
other  by  the  hand,  that  their  broken  surfaces  may  be  rendered  uneven  by  the  grating 
against  each  other;  and  if  there  be  any  fat  substance,  it  may  be  abraded,  and  the  whole 
reduced  to  a  recent  accident ;  yet  great  care  must  be  employed,  lest  the  ligaments  or 
muscles  be  injured. 

Sometimes,  however,  the  bones  are  accustomed  to  unite  in  an  oblique  direction ;  and 
by  this  the  limb  becomes  both  shorter  and  deformed,  and  if  the  ends  be  very  much 
pointed,  continual  prickings  will  be  felt.  For  this  reason,  the  bones  ought  to  be  frac- 
tured again,  and  again  set.     It  is  effected  in  this  manner. 

Then  follow  minute  directions  for  refracturing  bones,  and  for  the  subse- 
quent treatment,  all  of  which  are  very  good.  And  here  endeth  our  brief 
summary  of  the  surgery  of  the  first  century  of  our  era,  as  furnished  to  us  in 
the  admirable  treatises  of  Aurelius  Celsus. 

Soranus,  surnamed  the  younger,  a  native  of  Ephesus,  was  a  student  of  the 
Alexandrian  school,  and  a  distinguished  disciple  of  the  methodic  sect  of 
Themison ;  he  located  himself  at  Rome,  and  practised  with  high  reputation 
under  the  reigns  of  Trajan  and  Hadrian  (98-138  A.  D.).  The  writings  of 
Soranus  have  perished,  with  the  exception  of  certain  fragments,  unless  it  be 
true,  as  has  often  been  alleged,  that  the  work  of  Cselius  Aurelianus,  the 
Numidian,  is  nothing  more  or  less  than  a  Latin  version  of  Soranus.  In  his 
treatise  "  -De  utero  et  pvdendo  muliebri,"  Soranus  assures  us  that  he  had  dissected 
the  human  cadaver  and  not  merely  monkeys,  and  speaks  of  the  use  of  the 
vaginal  speculum  and  of  the  uterine  sound.  He  gives  a  lucid  account  of  the 
differential  diagnosis  of  pregnancy  from  ascites  and  solid  tumors,  by  means 
of  percussion,  palpation,  and  succussion.  His  works  give  evidence  of  im- 
provements in  obstetrics  and  gynaecology.  He  also  wrote  a  treatise  on  frac- 
tures, a  portion  of  which  is  still  extant.  This  work,  "i)e  signis  fracturarum," 
was  printed  in  Greek  and  in  Latin  at  Florence,  in  folio,  in  1754,  with  notes 
by  Antonio  Cocchi. 

Antyllus  was  a  distinguished  and  skilful  Italian  surgeon,  who  flourished 
in  the  latter  part  of  the  first  or  in  the  early  part  of  the  second  century.  His 
works  have  also  perished,  but  from  the  fragments  which  are  preserved  by 
the  quotations  pf  subsequent  writers,  we  are  enabled  to  learn  that  he  made 
important  additions  and  improvements  in  surgery.  He  was  the  first,  of 
whom  we  have  any  knowledge,  to  recommend  bronchotomy  in  cases  of 
cynanche,  or  other  inflammations  attended  with  tumefaction,  which  threat- 
ened suffocation.  He  advised  arteriotomy  in  preference  to  venesection, 
where  free  blood-letting  was  indicated.  He  speaks  of  the  operation  for 
cataract  by  extraction  of  the  lens,  but  advises  it  to  be  done  when  the  cataract 
is  small,  from  an  apprehension  that,  if  large,  it  could  not  be  extracted 
without  the  escape  of  all  the  humors  of  the  eye.  He  operated  for  the  radical 
cure  of  hydrocele  by  free  incision  of  the  parts. 

The  intimate  relations  of  surgery  to  anatomy  render  any  improvement  of 
the  latter  an  important  means  of  advancing  the  former.  This  leads  me  to 
make  a  brief  allusion  to  the  distinguished  anatomist  and  surgeon,  Rufus  of 
Ephesus,  who  unquestionably  flourished  under  the  reign  of  Tiberius,  about 
the  years  96-117  A.  D.  His  little  treatise,  still  extant,  "X»e  appellationibus 
partium  corporis  hianani,"  is  the  earliest  example  of  lexicography  relating  to 
our  profession  which  we  possess.  The  purpose  of  Rufus  was  to  furnish  a 
correct  general  idea  of  anatomy,  and  to  end  the  perplexities  which  the  student 
of  that  day  encountered  in  reading  ancient  medical  authors,  from  the  many 
appellations  which  had  been  given  to  the  same  parts.  Rufus  mentioned  the 
recurrent  nerve,  which  had  then  been  newly  discovered,  and  declared  that  it 
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was  not  pressure  on  the  carotid  arteries,  as  had  heen  previously  believed,  hut 
pressure  on  this  nerve  that  took  away  the  voice. 

Galen,  whose  writings  were  regarded  as  the  highest  authority  on  all 
medical  subjects  for  not  less  than  thirteen  hundred  years,  was  born  at  Perga- 
mus,  in  Asia  Minor,  about  the  year  130  of  our  era.  Many  of  his  works  are 
extinct,  and  yet,  what  remain  extant,  are  five  and  one-half  times  more  volumi- 
nous than  the  combined  scriptures  of  the  Old  and  ISTew  Testament.  They  are 
largely  an  extended  commentary  on  the  works  of  Hippocrates,  with  notes 
from  various  medical  and  surgical  authors  who  had  written  during  the  time 
which  intervened  from  the  fifth  centui'y  before  Christ  to  the  middle  of  the 
second  century  after  His  advent.  Galen  cannot  be  said  to  have  made 
many  important  improvements  in  anything  which  related  to  surgery.  In 
four  cases  he  detected  dislocation  of  the  head  of  the  femur  backwards,  a 
variety  of  luxation  not  mentioned  by  Hippocrates  ;  and  he  records  two  cases 
of  spontaneous  dislocation  of  the  same  bone.  He  is  the  first  to  speak  of  the 
use  of  the  trepan  for  the  perforation  of  the  sternum  in  case  of  empyema,  or 
of  mediastinal  abscess.  Galen  advises  the  ligation  of  arteries  in  cases  where 
a  profuse  hemorrhage  cannot  be  arrested  by  astringents,  cold,  or  other  means. 
He  gives  also  a  good  description  of  the  aneurismal  tumor.  He  was  skilled 
in  the  art  of  bandaging,  and  continued  to  employ  the  cumbrous  and  compli- 
cated machinery  of  a  former  age,  in  the  treatment  of  fractures  and  dislocations 
of  the  bones.  The  reader  must  not  infer  any  want  of  respect  for  Galen,  from 
the  above  remarks ;  he  is  here  only  spoken  of  in  reference  to  surgery.  His 
fidelity  in  the  description  of  maladies  was  equal  to  that  of  Hippocrates,  and 
the  exquisite  discrimination  of  his  judgment  of  diseases  was  not  excelled  by 
that  of  any  medical  writer  of  antiquity. 

The  next  medical  author  of  any  importance  after  Galen,  was  Oribasius,  also 
a  native  of  Pergamus,  a  pupil  of  Zeno,  who  flourished  about  the  middle  of 
the  fourth  century.  He  was  a  man  of  sterling  qualities  and  a  skilful  prac- 
titioner. He  was  a  careful  compiler,  a  judicious  editor,  and  a  sensible  com- 
mentator. He  was  the  physician  and  friend  of  Julian,  surnamed  the  Apostate, 
and  followed  him  into  Gaul;  and  when  Julian  became  emperor,  he  appointed 
Oribasius  qusestor  at  Constantinople.'  It  was  at  the  request  of  Julian  that 
he  wrote  his  great  "  Colledorum  medicinalium  libri"  consisting  of  seventy 
books,  of  which  only  seventeen  have  survived  the  ravages  of  time.  He  says' 
in  his  preface,  "  I  have  finished  long  since,  divine  Csesar,  the  abridgment  of 
the  books  of  Galen,  which  you  charged  me  to  make,  during  our  residence  in 
nearer  Gaul.  You  deigned  to  express  your  satisfaction  on  the  subject,  and 
you  enjoined  upon  me,  at  the  same  time,  another  work — that  of  reducing  to 
a  single  volume  all  that  the  most  illustrious  physicians  have  taught,  of 
utility,  on  the  healing  art.  I  have,  therefore,  resolved  to  gratify  you  accord- 
ing to  my  abilities.  I  shall  be  careful  to  omit  nothing  of  what  Galen  had 
said,  because  he  is,  of  all  those  who  have  written  on  these  matters,  the  one 
who  has  treated  his  subject  with  most  clearness,  reason,  and  method.  He 
shows  himself,  besides,  the  faithful  interpreter  of  the  principles  and  senti- 
ments of  Hippocrates." 

The  abridgment  which  Oribasius  subsequently  prepared  of  his  great  work, 
for  the  benefit  of  his  son,  has  reached  us  complete.  It  is  in  nineteen  books. 
In  the  ninth  book  of  the  synopsis,  published  by  Stephens,^  with  interpreta- 
tions by  Vidus  Vidius,  may  be  seen  a  lai'ge  number  of  engravings,  illustrating 
the  complex  and  cumbrous  machinery  employed  by  the  ancients  in  the  re- 

•  While  holding  this  office,  he  was  sent  on  an  important  occasion  to  consult  the  oracle  at 
Delphi,  and  received  the  celebrated  response,  "  That  henceforth  forever  all  the  oracles  should  be 
mute."'     (Sprengel,  Hist.  Med.,  t.  ii.  p.  188.) 

2  Mediose  Artis  Principes,  torn.  ii.     Paris,  1567. 
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duction  and  treatment  of  fractures  and  dislocations  of  the  bones.  They  look 
like  the  diabolical  racks  of  the  inquisition.  The  surgery  of  Oribasius  is  char- 
acterized by  timidity ;  he  only  advised  an  operation  in  extreme  cases,  depend- 
ing chiefly  on  external  remedies.  He  is  noticed  in  this  place,  to  indicate  the 
state- of  surgery  in  the  fourth  century — the  timidity  of  operators,  the  absence 
of  original  authors,  and  the  reliance  on  Hippocrates,  Galen,  and  other 
eminent  writers,  of  a  previous  age,  set  forth  in  compilations,  commentaries, 
and  compendiums. 

We  now  glide  down  the  stream  of  time  nearly  two  centuries  before  we  are 
arrested  by  another  monumental  writer.  Aetius  (A.  T>.  500-550),  a  native 
of  Amida,  in  Mesopotamia,  on  the  banks  of  the  Tigris,  was,  as  he  tells  us,  a 
pupil  of  the  Alexandrian  School  of  Medicine,  from  which,  in  that  age,  all 
physicians  of  note  emanated.  Aetius  became  distinguished ;  he  was  physician 
to  the  court  at  Constantinople,  and  captain  of  the  Imperial  Guard,  bearing 
the  title  of  "Count  of  the  Palace."  The  following,  among  other  reasons,  are 
furnished  to  show  that  he  was  a  Christian.  He  recommends  these  words  to 
be  repeated  for  the  extraction  of  a  bone  from  the  throat :  "  Bone,  as  Jesus 
Christ  caused  Lazarus  to  come  forth  from  the  sepulchre,  as  Jonah  came  out 
of  the  whale's  belly,  come  out  of  the  throat ;"  or  in  this  form :  "  Bone,  I  con- 
jure you  by  Blaises,  martyr  and  servant  of  Jesus  Christ,  come  forth  or  go 
down."  His  credulity  was  boundless.  Though  Apollonius  of  Tyana,  in 
Cappadocia,  in  the  first  century,  has  been  claimed  as  the  inventor  of  magic 
cures,  and  the  advocate  of  talismanic  influences ;  yet  the  first  introduction 
of  charms  and  amulets  into  strictly  medical  writings  is  to  be  found  in  the 
works  of  Aetius.  Aside  from  all  this,  he  compiled  a  treatise,  much  after  the 
manner  and  style  of  Oribasius,  which  is  a  valuable  repository  of  facts,  some 
of  which  are  not  elsewhere  found  in  ancient  writings.  It  is  an  epitome  of 
the  works  of  most  antecedent  authors  on  medicine  and  surgery.  He  has  the 
additional  merit  of  having,  himself,  added  to  the  stock  of  knowledo-e  then 
existing.  His  work  is  almost  wanting  in  anatomy,  and  yet  it  contains  a  very 
good  description  of  the  female  genei'ative  organs.  It  is  silent  on  the  subject 
of  fractures  and  dislocations,  which  has  been  construed  into  an  indication 
that,  at  that  time,  the  treatment  of  this  class  of  cases  was  left  to  "  natural 
bone-setters"  and  ambulatory  quacks.  His  surgical  writings,  including 
obstetrics  and  gynaecology,  are  not  only  copious  but  valuable.  They  contain 
many  things  omitted  by  Celsus  and  Galen,  as  well  as  not  a  few  that  are 
entirely  overlooked  by  Paul  of  ^gina,  who  succeeded  him  as  a  compiler, 
nearly  a  century  later.  Aetius  recommends  scarifications  of  the  legs  in 
anasarca.  He  attempted  to  dissolve  urinary  calculi  by  the  use  of  internal 
remedies ;  he  described  many  affections  of  the  eyes,  not  mentioned  by  pre- 
vious writers  ;  he  differentiated  several  varieties  of  hernia,  wrote  on  aneu- 
rism, on  punctured  wounds  of  the  nerves,  on  diseases  of  the  testicles  on 
castration,  on  abdominal  abscess,  on  pelvic  abscess,  on  all  the  malpositions 
of  the  uterus,  on  the  use  of  the  vaginal  speculum,  the  uterine  sound,  sponge 
tents  for  the  dilatation  of  the  os  uteri,  the  surgical  treatment  of  cancer  of 
the  breast,  etc.  etc.  He  is  the  first  medical  writer  who  speaks  of  the  dracun- 
culus,  or  Guinea-worm.  His  operation  for  the  cure  of  aneurism  is  so  interest- 
ing that  I  cannot  pass  it  without  making  some  extracts  from  his  account  of 
it.  He  first  speaks  of  the  danger  of  operating  on  aneurisms  which  occur  in 
the  neck  or  head,  saying : — 

For  as  soon  as  the  aneurism  is  laid  open,  so  large  a  quantity  of  blood  and  of  vital 
spirit  escapes,  that  the  patient  frequently  dies  in  the  hands  of  the  surgeon.  But 
surgeons  treat  aneurisms  at  the  bend  of  the  elbow  in  the  following  way :  The  course 
of  the  artery,  from  the  armpit  down  to  the  elbow,  along  the  inner  side  of  the  arm  is 
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first  marked  out ;  a  simple  incision  is  then  made  in  a  longitudinal  direction  for  three 
or  four  fingers'  breadth  below  the  armpit,  along  the  inner  aspect  of  the  arm,  in  that 
part  where  the  artery  is  most  distinct  to  the  touch  ;  the  vessel  being  then  carefully 
exposed  by  dividing  and  separating  the  parts  that  lie  above  it,  and  being  drawn  up  with 
a  blunt  hook,  is  properly  tied  by  two  ligatures,  and  divided  midway  between  them.  .  .  . 
The  tumor  in  the  cavity  or  bend  of  the  elbow  may  then  be  safely  laid  open,  without 
the  fear  of  an  efiusion  of  blood.  Having  emptied  out  the  coagula,  the  artery  whence 
the  blood  flowed  is  to  be  sought  for,  and  when  found,  being  drawn  up  with  a  hook  as 
before,  is  to  be  tied  and  cut  across. 

The  account  given  by  Aetius  of  "  the  surgical  treatment  of  cancer,"  is  an 
extract  from  Leonides,  of  the  first  century: — 

In  the  treatment  of  those  cancers  that  arise  upon  the  breast,  I  rely  entirely  upon 
surgery,  which  is  done  thus  :  I  make  the  patient  lie  upon  her  back,  then  I  cut  upon  the 
sound  part  of  the  breast  above  the  cancer,  and  burn  in  the  incision  with  a  red-hot  iron 
until  a  crust  is  formed  sufficient  to  arrest  the  flow  of  blood ;  I  immediately  incise  again 
and  dissect  up  from  the  deepest  part  of  the  mamma,  and  again  burn  the  incised  parts, 
and  after  this  I  repeat  the  cutting  following  it  with  the  red-hot  iron  sufficient  to  arrest 
the  hemorrhage.  The  first  burning  is  for  the  arrest  of  the  hemorrhage,  but  afterwards 
the  burning  is  for  the  removal  of  every  vestige  of  diseased  tissue.  But  often  also  when 
the  indurated  cancerous  tumor  is  situated  less  deep  in  the  breast,  the  entire  operation 
is  performed  without  the  cautery,  for  in  such  cases  it  is  sufficient  to  amputate  to  the 
sound  parts,  as  there  is  no  danger  from  hemorrhage. 

I  have  italicized  the  above  words  to  call  attention  to  the  all-important 
point  insisted  upon  by  modern  pathologists  and  surgeons,  viz :  "  the  removal 
of  every  vestige  of  diseased  tissue."  The  operation  of  Leonides,  in  the  first 
century,  painful  as  it  must  have  been  when  the  priceless  boon  of  ansesthesia 
was  unknown,  was  nevertheless  far  more  effective  and  radical  than  the  mode 
of  operation  still  often  practised  in  this  nineteenth  century  of  boasted  science 
and  skill. 

Aetius  also  furnishes  us  two  very  interesting  chapters  taken  from  Philu- 
menus,  a  distinguished  surgeon  and  gynaecologist  of  the  second  century ; 
one  "  on  the  causes  of  difficult  labor,"  and  the  other  "  on  the  dissection  and 
extraction  of  the  foetus."  In  the  chapter  "  on  the  surgical  treatment  of 
abscesses  of  the  womb"  (pelvic  abscess)  we  find  the  earliest  directions  for  the 
use  of  the  vaginal  speculum.  This  is  taken  from  Archigenes,  of  the  first 
century.     The  directions  run  thus : — 

If  the  abscess  is  situated  about  the  mouth  of  the  womb,  so  that  surgical  treatment 
can  be  used,  we  should  not  be  in  haste  to  open  it  too  early,  but  wait  until  the  disease  is 
perfected  by  the  greater  increase  of  the  inflammation,  whereby  the  parts  containing  the 
pus  are  thinned.  And  then  the  woman  is  placed  supine  in  a  chair,  with  her  legs  drawn 
up  upon  the  abdomen  and  her  thighs  separated,  with  her  arms  brought  down  under  the 
legs  and  properly  secured  by  a  cord  passing  over  her  neck ;  she  is  then  placed  before  a 
clear  light,  when  the  surgeon,  seated  by  her  right  side,  separates  the  pudenda  with  the 
speculum  (dioptra)  suited  to  the  age  of  the  patient,  and  makes  an  examination,  and 
with  a  sound  measures  the  length  of  the  vagina  so  that  he  may  not  compress  the  uterus 
with  the  stem  of  a  speculum  longer  than  the  vagina.  And  if  it  is  found  that  the  stem 
is  greater  than  the  vagina,  rolls  of  wool  should  be  placed  upon  the  labia  or  sides  of  the 
pudenda,  so  that  the  speculum  itself  is  made  firmer.  The  stem  should  be  introduced 
with  the  screw  turned  to  the  upper  part ;  then,  while  the  surgeon  holds  the  speculum, 
the  screw  is  turned  by  an  assistant,  so  that  by  separating  the  blades  the  vagina  is  dis- 
tended.' 

1  I  am  somewhat  indehted  to  an  interesting  article  by  Prof.  Maughs,  in  the  Journal  of  the 
Am.  Med.  Assoc,  vol.  ii.  p.  225,  March  1,  1884,  entitled  "iwhat  the  ancients  knew  concerning 
obstetrics  and-  gynaecology."  In  this  article  are  to  be  found  several  extremely  interesting 
extracts  from  the  works  of  Aetius,  translated  by  Prof.  Maughs,  with  judicious  commentaries. 
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The  rectal  speculum  was  in  use  in  the  time  of  Hippocrates,  as  I  have 
already  mentioned,  and  it  is  probable  that  the  vaginal  speculum  also  was 
then  in  use ;  however,  we  find  no  direct  mention  of  it  until  that  of 
Archigenes,  of  the  first  century,  as  preserved  in  the  writings  of  Aetius,  of 
the  fifth.  Archigenes  does  not  speak  of  it  as  a  newly  invented  instrument. 
In  1818  a  beautiful  and  artistic  bronze  instrument,  consisting  of  three  branches 
or  valves,  with  two  handles  and  a  central  screw,  an  ancient  speculum  matrieis, 
was  dug  out  of  the  ruins  of  Pompeii,  and  is  preserved,  with  other  surgical 
instruments  found  at  the  same  place,  in  the  museum  at  Naples.* 

It  is  a  remarkable  fact  that  the  use  of  the  vaginal  or  uterine  speculum 
passed  into  disuse  for  a  period  of  not  less  than  a  thousand  years,  say  from 
the  seventh  to  the  eighteenth  century.  This  was  probably-  due  to  the  influ- 
ence of  the  Arabian  school,  which  gained  its  supremacy  at  the  time  that  the 
Moslem  conquerors  took  possession  of  Alexandria,  and  burned  its  famous 
library  by  command  of  Omar,  in  A.  D.  642.  It  was  against  the  Mahom- 
medan  creed  that  women,  even  in  their  suffering,  should  undergo  personal 
examination  except  by  one  of  their  own  sex.  There  are  many  other  things 
mentioned  in  the  compilation  of  Aetius  which  relate  to  uterine  surgery : 
the  exploring  sound  ;  the  use  of  sponge-tents  for  dilating  the  os  uteri,  with 
threads  attached  for  their  ready  removal ;  more  than  a  hundred  formulae  for 
medicated  pessaries  and  suppositories;  the  use  of  injections,  plain  and  medi- 
cated, of  hip-baths,  the  douche,  and  fumes  and  vapors  through  tubes ;  the 
treatment  of  ulcers  of  the  os,  of  pedunculated  uterine  tumors,  etc.  I  will 
merely  mention  that  he  devotes  one  hundred  and  twelve  chapters,  long  and 
short,  to  the  diseases  of  women:  thirty-seven  to  pregnancy,'  parturition, 
and  suckling ;  six  to  various  ulcerations  of  the  womb ;  three  to  abcesses ; 
two  to  displacements ;  two  to  obstructed  and  imperforate  uterus  ;  seven  to 
growths  occurring  in  the  vagina  and  uterus ;  and  eighteen  to  menstruation 
and  its  disorders.  A  careful  study  of  ancient  obstetrics,  and  particularly  of 
ancient  gyiisecology,  will  tend  to  diminish  our  admiration  of  the  pretentious 
claims  of  the  modern  revivers  of  these  departments  of  operative  surgery. 

As  an  evidence  of  the  progress  which  had  been  made  in  the  careful  dis- 
crimination of  diseases  from  the  era  of  Hippocrates,  and  even  after  the  time 
of  Galen,  to  the  period  in  which  Aetius  flourished,  we  find,  upon  a  compari- 
son of  Galen  with  Aetius,  that  the  catalogue  of  lauman  maladies  had  been 
augmented  fully  one-third.  As  an  example,  Celsus  describes  thirteen  diseases 
of  the  eye  which  require  surgical  treatment,  while  no  less  •  than  thirty  are 
enumerated  by  Aetius,  and  in  one  of  these  he  describes  three  distinct  modes 
of  operating. 

Space  will  not  admit  of  any  further  examination  of  the  valuable  compila- 
tions of  Aetius,  so  with  the  mere  mention  that  he  is  the  earliest  writer  who 
speaks  of  the  supposed  medicinal  virtues  of  the  magnet,  I  will  lay  him  aside. 
"  They  say  that  those  who  are  afllicted  with  gout  in  their  hands  or  feet,  or 
with  convulsions,  are  relieved  by  holding  a  magnet  in  their  hands." 

The  last  of  the  Greek  medical  and  surgical  writers  with  whom  we  are 
interested  is  Paul,  surnamed  ^gineta,,from  the  fact  of  his  being  a  native  of 
the  isle  of  ^gina.  He  flourished  in  the  latter  part  of  the  sixth  and  first  half 
of  the  seventh  century.  Paul  was  unquestionably  a  general  practitioner,  but 
especially  celebrated  as  a  surgeon  and  obstetrician.  It  is  said  that  the  Ara- 
bian midwives,  who  regarded  him  as  an  oracle  among  the  women,  sent  great 
distances  for  him  in  consultation  in  difficult  cases.     The  Arabian  writers 

'  For  descriptions  and  figures  of  those  instruments,  now  over  eighteen  centuries  old  see  Brit, 
and  For.  Med-CMr.  Rev.,  vol.  xxxvi.  p.  178.  Lond.,  July,  1865  ;  Medico-Chir.' Trans  vol  xxxiii' 
p.  261.    Lond.  1850.  ' 
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speak  of  him  as  "  the  obstetrician'"  {Cawahely).  He  has  been  much  reviled  by 
some,  whom  it  is  to  be  feared  have  read  him  too  superficially,  as  being  at  best 
a  mere  compiler,  and  withal  a  sort  of  literary  crow,  taking  from  whence  he 
pleased  without  the  fairness  of  even  an  acknowledgment.  This  is  untrue,  as 
we  find  many  valuable  things  in  his  works  which  are  his  own,  and  not  else- 
where seen  in  previous  writers ;  and,  moreover,  that  he  has  made  no  secret 
of  his  plan,  which  was  to  prepare  a  practical  treatise  without  reference  to  the 
sources  from  which  the  materials  were  derived.  His  own  words  should  spare 
him  from  the  reproach  of  plagiarism  :— 

While  it  would  be  extremely  difficult,  not  to  say  impossible,  to  retain  in  the  memory 
the  general  principles  of  the  healing  art,  and  all  the  particular  means  advised  by  the 
ancients,  I  have  made  this  abridgment  of  what  there  is  best  of  their  writings.  They 
are  not  my  own  conceptions  which  I  propose,  if  exception  be  made  of  some  details  of 
observation  noted  in  my  practice  ;  but  being  versed  in  the  reading  of  a  number  of 
excellent  authors,  and  principally  Oribasius,  I  have  attempted,  in  imitation  of  him,  to 
collect  the  cream  of  what  others  have  said  concerning  the  means  of  preserving  health. 

This  is  certainly  a  modest  avowal,  and  yet  Paulus  ^gineta  was  an  author 
of  more  originality  than  either  Oribasius  or  Aetius.  His  sixth  book  has  been 
considered  by  many,  and  not  without  reason,  as  the  best  body  of  surgical 
knowledge,  previous  to  the  revival  of  letters.  Here  we  find  many  things  not 
elsewhere  found  in  any  surgical  writings  previous  to  his  era.  Paulus  was 
himself  a  practical  surgeon,  bold  and  skilful,  governed  by  experience  and 
judgment,  and  not  a  mere  servile  follower  of  antecedent  authority.  Thus 
we  find  him  questioning  the  methods  of  even  Hippocrates  and  Galen,  and 
often  referring  to  his  own  personal  experiences,  and  to  the  results  of  his  cases 
and  operations. 

He  was  a  strong  advocate  of  local  blood-letting ;  he  mentions  but  disap- 
proves of  a  three-bladed  scarificator  then  in  use,  and  also  mentions  cups  of 
glass,  brass,  and  horn.  He  resorted  freely  to  arteriotomy.  He  opened  deep- 
seated  abscesses  by  caustics,  and  laid  down  careful  rules  for  the  perform- 
ance of  paracentesis  in  the  several  varieties  of  dropsy.  In  lithotomy  he 
made  great  advances  on  the  restricted  methods  of  Celsus.  Instead  of  confin- 
ing the  propriety  of  the  operation  to  the  age  of  puberty,  that  is,  from  nine 
to  fourteen  years  of  age ;  he  approves  of  its  performance  at  any  period  of 
life,  saying :  "  Of  those  cut  for  the  stone,  children  to  the  age  of  fourteen  are 
the  best  subjects  for  the  operation,  on  account  of  the  softness  of  their  bodies  ; 
old  men  are  difi&cult  to  cure  because  ulcers  of  their  bodies  do  not  readily 
heal ;  and  the  intermediate  ages  have  an  intermediate  chance  of  recovery." 
Then  follows  a  remark  which  is  ingenious,  though  not  confirmed  by  expe- 
rience :  "  And  again,  those  who  have  larger  stones  recover  best  because  they 
have  become  habituated  to  the  inflammation,"  or  vesical  irritation,  which 
the  presence  of  the  calculus  occasions.  Celsus  directs  that  the  incision  should 
be  made  in  the  line  of  the  perineal  raphe,  while  Paulus  says,  "we  take  the 
instrument  called  a  lithotome,  and  between  the  anus  and  the  testicles,  not, 
however,  in  the  middle  of  the  perineum,  but  on  one  side,  towards  the  left 
buttock,  we  make  an  oblique  incision,  cutting  down  direct  upon  the  stone 
where  it  protrudes,  so  that  the  external  incision  may  be  wider,  but  the  inter- 
nal not  larger  than  just  to  allow  the  stone  to  fall  through  it."  He  mentions 
a  special  forceps  for  the  removal  of  the  calculus ;  when  "  it  does  not  start  out 
itself,  we  must  extract  it  with  the  forceps  called  the  stone-extractor." 

Paulus  also  extends  the  limits  in  operations  for  the  radical  cure  of  aneu- 
rism. While  Aetius  would  advise  that  aneurisms  of  the  arm  alone  should  be 
treated  by  operation,  Paulus  includes  those  of  the  head  and  joints,  excepting 
only  those  of  the  cervical,  axillary,  and  inguinal  regions.     lie  is  the  first  who 
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pointed  out  with  clearness  and  accuracy  the  nature  and  diagnosis  of  aneurism 
by  anastomosis.  The  only  description  of  the  operation  of  tracheotomy  to  be 
found  in  the  Greek  authorities  is  that  given  by  Paulus,  who  says  that  it  is 
taken  from  Antyllus,  of  the  third  or  fourth  century.  Aretaeus  mentions  the 
operation  with  disapproval.  Cselius  Aurelianus  says  that  Asclepiades  per- 
formed it  in  cases  of  cynanche  (probably  croup),  but  he  himself  does  not  favor 
it.     Paulus,  in  his  remarks  "  on  laryngotomy,"'  says : — 

The  most  famous  surgeons  have  also  described  this  operation.  Antyllus,  therefore, 
says,  "  in  cases  of  cynanche  we  entirely  disapprove  of  this  operation."  .  .  . 
"  When,  therefore,  we  engage  in  the  operation  we  slit  open  a  part  of  the  arteria  aspera 
(for  it  is  dangerous  to  divide  the  whole)  below  the  top  of  the  windpipe,  about  the 
third  or  fourth  ring.  For  this  is  a  convenient  situation,  as  being  free  from  flesh,  and 
because  the  vessels  are  placed  at  a  distance  from  the  part  which  is  divided.  Where- 
fore, bending  the  patient's  head  backwards,  so  as  to  bring  the  windpipe  better  into 
view,  we  are  to  make  a  transverse  incision  between  two  of  the  rings,  so  that  it  may 
not  be  the  cartilage  which  is  divided,  but  the  membrane  connecting  the  cartilages.  If 
one  be  more  timid  in  operating,  one  may  first  stretch  the  skin  with  a  hook  and  divide 
it,  and  then,  removing  the  vessels  aside,  if  they  come  in  the  way,  make  the  incision." 
These  are  the  words  of  Antyllus.  We  judge  that  the  windpipe  has  been  opened  from 
the  air  rushing  through  it  with  a  whizzing  noise,  and  from  the  voice  being  lost.  After 
the  urgency  of  the  suffocation  has  passed  over,  we  pare  the  lips  of  the  incision  so  as  to 
make  them  raw  surfaces  again,  and  then  have  recourse  to  sutures,  but  sew  the  skin 
only  without  the  cartilage.  We  must  follow  the  same  plan  of  treatment  if  we  should 
meet  with  the  case  of  a  person  who  had  cut  his  own  throat  from  a  wish  to  commit 
suicide. 

There  is  no  mention  made  of  fracture  of  the  patella  in  the  works  of 
Hippocrates  or  of  Celsus.  Soranus  merely  gives  the  symptoms,  hoUowness 
and  crepitus  in  the  part.  Paulus  is  the  first  to  describe  it  and  direct  the 
treatment : — 

The  symptoms  are  obvious,  a  solution  of  continuity,  a  hollow,  and  crepitation.  The 
fracture  is  put  in  order  by  extending  the  leg,  for  thus  the  divided  portions  may  be 
brought  together  with  the  fingers,  until  the  lips  of  the  fracture  mutually  touch,  and  are 
united  to  one  another,  and  fractured  pieces,  when  separated,  are  thus  arranged  together. 
For  even  if  callus  does  not  form,  owing  to  the  parts  being  drawn  in  different  directions 
by  the  muscles  and  tendons  from  the  thigh  and  leg,  which  are  inserted  into  it,  yet  the 
separation  is  much  diminished. 

We  find  in  Paulus  a  very  curious  and  interesting  chapter  (Sect.  Ixxxviii.) 
on.  the  means  of  extracting  arrows  and  other  weapons  from  various  parts  of 
the  body,  and  also  a  description  of  the  multiple  forms  of  penetrating  weapons 
then  in  use.     Paulus  quotes  these  lines  from  Homer: — 

The  man  of  medicine  can  in  worth  with  many  warriors  vie. 
Who  knows  the  weapons  to  excise,  and  soothing  salves  apply. 

Warlike  instruments,  then,  differ  one  from  another  in  material,  figure,  size  number 
mode,  and  power.  In  material,  then,  as  the  shafts  are  made  of  wood  or  of  reeds  •  and 
the  heads  themselves  are  either  made  of  iron,  copper,  tin,  lead,  horn,  ^ass,  bones  and 
of  reeds,  too,  or  of  wood  ;  and  such  differences  are  found  especially  among  the  Egyptians. 
In  figure,  inasmuch  as  some  are  round,  some  angled  (or  triangular),  some  pointed  and 
lance-shaped,  as  some  have  three  points ;  some  are  barbed  and  some  are  without  barbs  • 
and  of  the  barbed,  some  have  the  barbs  turned  backwards,  so  that  in  attempting  to  ex- 
tract them  they  fasten  in  the  parts ;  and  some  forwards,  so  that  when  pushed  they  may 
do  the  same  thing ;  some  have  them  diverging  in  opposite  directions  like  the  forked 
lightning,  in  order  that  when  pulled  or  pushed  they  may  fasten  into  the  parts.  Some 
missiles  have  their  barbs  united  by  a  hinge,  which  being  expanded  in  the  extraction 
prevents  the  weapon  from  being  drawn  out. 

'  De  re  medica,  lib.  vi.  sect,  xxxiii. 
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He  speaks  of  various  instruments  used  in  the  extraction  of  these  missiles, 
such  as  "  tooth-extractors,"  "  root-extractors,"  "  the  impellent  instrument," 
"the  trephine,"  when  the  missile  is  fixed  in  bone,  etc.  Paulus  says:  "Some 
apply  a  tube  about  the  barbs,  so  that  when  they  draw  out  the  weapon  the 
flesh  may  not  be  torn  by  the  barbs."  There  are  many  other  things  contained 
in  this  chapter  which  will  amply  repay  perusal.  I  shall,  however,  refer 
■only  to  his  use  of  the  ligature  for  the  arrest  of  hemorrhage.  "  But  if  the 
weapon  has  lodged  in  any  of  the  larger  vessels,  such  as  the  internal  jugulars 
or  carotids,  and  the  large  arteries  in  the  armpits  or  groins,  and  if  the  extrac- 
tion threaten  a  great  hemorrhage,  they  are  first  to  be  secured  with  ligatures 
■on  both  sides,  and  then  the  extraction  is  to  be  made." 

Hippocrates  and  Celsus  both  wrote  on  the  extraction  of  weapons,  but 
neither  as  ^uWy  as  Paulus,  from  whom  almost  all  subsequent  writers,  and 
notably  the  Arabians,  quoted  nearly  verbatim. 

Paulus  wrote  on  the  various  forms  of  intestinal  hernia,  in  an  arpple,  accu- 
rate, and  precise  manner:  His  directions  for  operating  in  strangulated  hernia 
are  more  clear  and  minute  than  those  given  by  Celsus. 

Paulus  ^gineta  may  have  been  still  living  when  the  Saracens  captured 
Alexandria  in  the  year  640,  and  may  have  lamented  with  inexpressible  sorrow 
the  flight  of  learning  into  Arabia  and  Persia,  whose  peoples  were  to  become 
enlightened  through  the  medium  of  translations  of  the  Greek  authors,  and 
who  were,  for  many  long  and  dreary  centuries,  to  be  the  sole  conservators  of 
all  scientific  knowledge,  while  Europe  was  to  be  wrapped  in  intellectual 
■darkness ;  as 

"  One  vast  eclipse  the  human  mind  o'erspread, 
And  learning  slumbered  with  the  mighty  dead." 

The  Arabic  period,  which  commenced  at  the  destruction  of  the  Alexandrian 
library,  as  above  stated,  continued  to  the  close  of  the  fourteenth  century,  or 
about  six  hu  ndred  and  sixty  years.  ]!^otwithstanding  that  the  mass  of  the  great 
library  of  Alexandria  was  burned  to  ashes,  yet  enough  was  rescued  from  the 
ruthless  flames,  by  the  lovers  of  literature  and  science,  to  furnish  abundant  mate- 
rial for  Honain  and  his  associate  translators,  for  many  years  after,  to  convert 
into  the  Syriac  and  Arabic  languages,  by  which  mediums  it  was  dispersed 
throughout  western  Asia.  And  so  it  came  to  pass  that  "the  seat  of  learning 
was  transferred  for  a  time,  from  beneath  the  shadow  of  the  cross  to  the 
empire  of  the  crescent ;  from  the  classic  shores  of  Italy  and  Grreeee  to  the 
warlike  followers  of  Mahomet,  and  the  fiery  descendants  of  Ishmael." 

The  surgery  of  the  Arabians  is  the  surgery  of  the  Greeks,  with  such 
modificatio'ns,  by  way  of  interpretations,  as  would  be  likely  to  result  in  pass- 
ins:  from  the  tongue  of  one  nationality  to  that  of  another.  And  since  there 
is^o  little  to  be  found  that  is  original  in  the  surgical  writings  of  the  Arabians, 
it  will  only  be  necessary,  in  a  brief  historical  sketch  like  this,  to  cursorily 
review  the  works  of  a  few  of  the  most  distinguished  of  the  Saracenic  surgeons 
of  the  dark  ages. 

The  first  Arabic  translation  was  made  about  the  year  683,  but  the  principal 
part  of  this  work  was  done  by  Honain,  "the  translator,"  in  the  latter  part  of 
the  eighth  century.  About  this  time  the  Caliph  Al-Mansoor  founded  a 
college  in  Bagdad,  which,  under  the  continued  care  and  patronage  of  the 
Caliph  Haroun-al-Paschid — of  delightful  memory, — became  a  famous  centre 
of  intellectual  illumination,  a  star  In  the  east.  Bagdad  could  then  boast  of 
its  public  hospitals  and  laboratories,  and  its  many  thousands  of  students  in 
the  several  departments  of  art  and  science. 

Rhazes,  a  celebrated  Arabic  medical  writer,  was  born  in  Persia,  and 
:flourished  in  the  latter  part  of  the  ninth  and  the  early  part  of  the  tenth 
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century  (852-932).  He  was  thoroughly  educated  to  the  profession,  having- 
been  the  chief  of  an  immense  hospital  at  Bagdad,  having  also  travelled  into 
many  lands,  the  better  to  acquaint  himself  with  all  diseases,  and  being  well 
versed  in  the  literature  of  the  healing  art.  While  it  is  not  probable  that  he 
had  ever  dissected  the  human  body,  still  some  nice  anatomical  points  are 
noted  in  his  works.  In  treating  of  the  operation  for  fistula  lachrymalis,  he 
cautions  against  wounding  the  external  or  anterior  branch  of  the  ophthalmic 
nerve — a  branch  not  mentioned  by  any  of  the  Greek  writers — and  in  modern 
times  particular!}^  pointed  out  by  Willis.  Blood-letting  was  in  vogue  in  the 
days  of  Ehazes ;  he  describes  all  the  four  methods,  viz.,  venesection,  arterio- 
tomy,  cupping,  and  leeching.  He  is  the  first  to  describe  all  the  varieties  of 
the  leech,  with  directions  for  their  preservation,  use,  and  mode  of  application, 
Rhazes  has  much  to  say  concerning  resection  and  exsecfcion  of  diseased  bones, 
and  goes  so  far  as  to  remove  the  entire  tibia,  or  the  os  brachii,  when  they  are 
carious,  but  forbids  meddling  with  the  head  of  the  femur  or  the  vertebrae. 
In  fact,  the  entire  field  of  surgery  and  the  whole  range  of  surgical 
operations  as  taught  by  the  Greeks  and  Romans  were  adopted  by  the  Ara- 
bians. Rhazes's  directions  for  the  use  of  the  catheter  are  more  minute  and 
ample  than  those  of  any  previous  writer.  He  is  the  first  to  say  that  it  is  best 
to  have  openings  in  the  sides  of  the  catheter,  as  being  less  likely  to  be 
obstructed  by  clots.  He  also  mentions  that  he  in  some  cases  used  a  ductile 
catheter,  made  of  lead,  which  accommodated  itself  to  the  urethral  passage ;  and,, 
that  in  still  more  difficult  cases  he  resorted  to  puncture  of  the  bladder.  As- 
an  evidence  of  his  personal  experience,  he  tells  us  that  he  had  successfully- 
treated  a  thoiisand  cases  of  sciatica  by  bleeding  freely  from  the  veins  of  the- 
leg,  and  by  the  use  of  sharp  clystets.  Rhazes  was  the  first  to  describe  spina 
ventosa  and  spina  bifida.  He  also  wrote  an  entire  treatise  on  the  diseases  of 
children. 

It  is  not  to  be  understood  that  surgery  in  the  days  of  Rhazes  was  generally 
practised  with  the  skill  which  the  works  of  this  eminent  practitioner  taught.. 
On  the  contrary,  he  was  a  shining  light,  while  the  art,  for  the  most  part,  was 
in  the  hands  of  ignorant  men  and  downright  impostors ;  in  fact,  he  wrote  a 
chapter  "  of  impostors,"'  to  show  the  degraded  character  of  surgical  quacks,, 
and  as  a  caution  to  the  public  against  their  malpractice.  He  also  wrote  a. 
chapter  on  the  selection  of  a  proper  physician,  in  which  he  says :  "  Study 
carefully  the  antecedents  of  the  man  to  whose  care  you  propose  confiding  all 
you  have  most  dear  in  the  world  ;  that  is  to  say,  your  health,  your  life,  and 
the  health  and  lives  of  your  wife  and  children." 

It  is  certain  that  lithotomy,  and  probable  that  many  other  operations, 
were  almost  exclusively  in  the  hands  of  itinerant  and  unprincipled  impostors. 

Haly  Abbas  flourished  during  the  latter  part  of  the  tenth  century  (930- 
994).  He  too  was  born  in  Persia,  and  dwelt  most  of  his  time  in  Bagdad. 
His  works,  written  in  Arabic,  exercised  a  long  and  potential  influence  in 
mediaeval  times.  He  collected  a  large  number  of  observations  from  his  ex- 
tensive experience  in  hospitals,  and  laid  it  down  as  the  cardinal  requisite  of 
all  young  physicians,  to  avail  themselves  of  the  clinical  advantages  aflForded 
by  those  institutions.  Here,  he  remarks,  they  will  see  diseases  in  their  true 
light,  which  the  books  describe  in  a  manner  little  approaching  to  nature. 

He  approves  of  excision  -of  strumous  glands,  and  describes  the  mode  of 
operating.  In  cases  of  distended  bursse  mucosae,  or  ganglions,  as  Haly  Abbas 
calls  them,  he  first  uses  discutients,  and  if  these  fail  to  cure,  then  he  would 
strike  the  tumor  with  a  hard  body,  so  as  to  break  the  cyst.*    Thus  it  is  seen 

>  Lib.  ad  Almaiisorem,  lib.  vii.  cap.  27. 

2  Lib.  totius  Med.,  etc.,  Praot.,_lib.  ix.  cap.  10. 
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that  this  procedure  has  the  sanction  of  no  less  than  nine  centuries.  In  drop- 
sies Haly  disapproves  in  general  of  paracentesis.  He  says  that  he  never  saw 
it  performed  but  once,  and  that  then  it  failed  to  save  the  patient.  He  adds  that 
■Galen  relates  that  he  knew  of  but  one  case  in  which  it  had  proved  successful. 
Haly  tells  us  to  select  a  point,  about  three  fingers'  breadth  below  the  navel,  in 
the  linea  alba.  In  enlargements  of  the  liver,  or  the  spleen,  the  puncture  is 
made  on  the  side  opposite  the  diseased  organ. ^  In  hj'drocele,  he  directs  us  to 
■open  the  tumor  and  dissect  out  its  tunics,  and  then  to  apply  incarnative  dress- 
ings. This  treatment,  he  adds,  the  moderns  prefer  to  the  escharotic  applica- 
tions used  "by  the  ancients.*  In  cases  of  imperforate  pudendum,  whether  con- 
genital or  the  result  of  disease,  Haly  gives  directions  for  an  operation  to  be 
performed  by  a  midwife.  The  delicate  sense  of  the  Arabians  would  seldom 
permit  a  man  to  perform  a  surgical  operation  about  the  genital  organs  of  a 
woman.*  In  imperforate  anus,  Haly  directs  us  to  make  an  opening,  and  intro- 
•duce  a  piece  of  sponge  or  a  leaden  tube  to  prevent  its  closure.  When  an 
artery  has  been  wounded  in  bleeding,  the  surgeon  is  directed  to  dissect  away 
the  surrounding  parts,  and,  having  applied  a  silk  thread  on  each  side  of  the 
wound,  to  divide  the  artery  in  the  middle.  In  aneurism  Haly  makes  a 
longitudinal  incision,  exposes  the  tumor  and  the  vessel  on  each  side  of  it, 
passes  beneath  the  vessel  a  needle  armed  with  a  double  ligature,  ties  it  above 
and  below,  and  lays  open  the  sac  and  evacuates  its  contents.  In  fractures  of 
the  lower  jaw,  Haly  advises  that  the  teeth  should  be  secured  together  with  a 
ligature,  before  using  compresses  or  bandages.  He  gives  good  directions  for 
making  splints  of  certain  kinds  of  wood,  shows  how  to  avoid  placing  them 
over  processes  of  bone,  and  forbids  their  use  in  fractures  where  inflammation 
is  present. 

The  above  are  a  few  selections  from  the  surgical  teachings  of  Haly  Abbas  ; 
the  body  of  his  work  is  a  repetition  of  the  surgery  of  previous  ages.  He 
■quotes  much  from  the  Greeks,  and  generally  acknowledges  the  sources  from 
which  he  has  drawn  his  material.  A  perusal  of  his  work  will  satisfy  the 
reader  that  the  principles  and  practice  of  surgery  were  fairly  well  understood 
in  Arabia  and  Persia  during  the  tenth  century. 

The  next  surgical  authority  who  in  the  order  of  time  claims  our  attention, 
is  Avicenna,  surnarned  the  Prince  of  Physicians  (980-1037).  The  Canon  of 
Avicenna  was  to  the  healing  art,  for  a  period  of  over  five  hundred  years, 
what  the  Koran  was,  and  is,  to  the  followers  of  the  prophet  of  Islam.  The 
works  of  Hippocrates,  the  vast  medical  commentaries  of  Galen,  and  the 
writings  of  Avicenna,  have  exercised  a  greater  and  a  more  continued  in- 
rfluence  over  the  minds  of  medical  men  than  any  and  all  other  authorities  the 
world  has  ever  produced.  The  classic  works  of  this  immortal  triumvirate 
were,  for  many  ages,  the  great  store-houses  of  facts  and  observations,  as  well 
as  the  oracles,  the  code,  the  judicial  authorities  in  everything  that  related  to 
the  nature  and  cure  of  all  human  maladies.  The  Canon  of  Avicenna  accom- 
panied the  armies  of  the  Crusaders,  and  was  still  used  as  a  text-book  in  the 
Universities  of  Louvain  and  Montpellier  as  late  as  the  year  1650,  or  there- 
abouts. The  multiple  editions  of  this  work  which  appeared  after  the  art  of 
printing  was  established,  attest  the  immense  popularity  which  it  enjoyed  in 
Europe  from  the  fifteenth  to  the  close  of  the  seventeenth  century.         ' 

Avicenna,  in  common  with  all  the  Arabic  sui'gical  writers,  drew  largely 
from  the  works  of  his  predecessors,  adding  some  personal  experiences,  and 
much  obscurity  in  the  way  of  commentary.  He  was  very  partial  to  the  use 
■of  the  actual  cautery,  and  employed  it  freely  in  many  diseases.  Cancer  of 
the  breast  was  treated  by  three  methods :  By  corrosive  applications,  by  burn- 

1  Ibid.,  lib.  ix.  cap.  41.  '  Ibid.,  lib.  ix.  cap.  47. 

'  Ibid.,  lib.  ix.  cap.  66. 
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ning  irons,  and  by  excision  witli  the  scalpel,  followed  by  the  actual  cautery. 
The  object  of  the  cautery  was  twofold,  viz :  the  arrest  of  hemorrhage  and 
the  eradication  of  the  disease. 

One  of  the  most  interesting  things  found  in  the  works  of  Avicenna,  is  hi& 
mention  of  the  obstetric  forceps,  which  is  the  earliest  reference  to  that  instru- 
ment in  any  of  the  ancient  treatises.  Difficult  labor  is  treated  of  by  this 
author  in  a  very  exhaustive  manner.  lu  some  cases  of  difficult  delivery — 
owing  to  the  large  size  of  the  child — he  directs  us  to  apply  a  fillet  around 
the  child's  head  and  endeavor  to  extract  it.  When  this  flails  the  forceps  are 
to  be  applied,  and  the  child  extracted  by  them.  If  this  cannot  be  accom- 
plished, the  child  is  to  be  extracted  by  incision,  as  in  case  of  a  dead  foetus. 
This  passage  furnishes  unmistakable  proof  that  the  Arabians  were  acquainted 
with  the  method  of  extracting  the  child  alive  by  the  obstetric  forceps.  All 
the'  forceps  mentioned  and  figured  byAlbucasis  have  teeth,  and  were  only 
intended  for  the  delivery  of  the  foetus  when  dead. 

Fistula  in  ano  was  treated,  from  the  earliest  times,  by  ligature,  and  also  by 
incision.  Avicenna  preferred  to  silken  or  hempen  thread,  as  a  ligature, 
twisted  hairs  or  bristles  of  the  hog,  as  they  were  less  likely  to  rot  or  putrefj'. 
We  would  now  say  more  antiseptic.  He  speaks  favorably  of  refracturiug 
bones  which  have  united  with  much  deformity.  Thus  it  is  seen  that  surgery 
was  still  fairly  understood  by  the  Arabians  in  the  early  part  of  the  eleventh 
century. 

Another  century  brings  us  to  the  time  when  surgery  was  taught  in  western 
Europe,  particularly  in  Moorish  Spain,  by  the  celebrated  Albucasis  and  his 
immediate  successor  Avenzobar.  Albucasis  was  bdrn  near  Cordova  about  the 
year  of  Grace  1060,  and  probably  died  in  1122.  He  informs  us  that  in  his 
time  surgery  was  in  a  most  deplorable  Condition.  It  was  on  this  account 
that  he  determined  to  write  his  work  on  surgery,  which  is  a  small  treatise, 
being  a  sort  of  supplement  to  his  greater  work  on  the  theory  and  practice  of 
medicine.  This  fragment  is  considered  to  be  one  of  the  most  curious  and 
valuable  monuments  of  Arabian  medicine.  The  following  are  the  reasons, 
as  given  by  himself,  which  induoed  him  to  prepare  his  "Z)c  Chirurgia,"  or 
"  Al-Tasrif,"  which  is  the  Arabic  word  for  "  The  Art  of  Healing." 

After  having  terminated,  happily  enough,  the  work  on  medicine  which  I  undertook 
for  your  instruction,  my  sons,  I  have  thought  it  proper  to  add  to  it  a  small  treatise  on 
manual  operations,  seeing  that  this  part  of  our  science  is  so  much  neglected  in  our 
country  at  the  present  time,  that  there  remain  scarcely  any  vestiges  of  it.  We  can 
only  find  a  few  short  descriptions  of  operations  in  the  books  of  the  ancients ;  they  are,  how- 
ever, disfigured  by  the  ignorance  of  the  bookmakers  ;  the  manuscripts  are  so  faulty 
that  at  every  step  we  are  in  such  doubt  as  to  the  sense  of  the  authors,  that  no  one  dare 
enter  into  the  study  of  surgery.  I  have,  therefore,  undertaken  this  little  treatise  for  the 
purpose  of  reviving  this  most  important  and  useful  branch  of  our  art.  I  have  detailed 
briefly  the  methods  of  operation,  I  have  described  all  the  necessary  instruments,  and  I 
present  their  forms,  by  means  of  drawings  ;  in  a  word,  I  have  omitted  nothing  of  what 
can  shed  light  on  the  practice.  But  one  of  the  principal  reasons  why  it  is  so  rare  ta 
meet  a  skilful  surgeon  is,  that  the  apprenticeship  to  this  branch  is  very  long,  and  he 
that  devotes  himself  to  it  must  be  versed  in  the  science  of  anatomy,  of  which  Galen  has^ 
transmitted  us  the  knowledge.  He  should  know  the  functions  of  organs,  their  shape, 
and  their  relations  ;  the  number  of  the  bones,  and  their  modes  of  union  ;  the  origin  and 
termination  of  the  muscles,  the  nerves,  the  arteries,  and  the  veins.  In  fine  no  one- 
should  permit  himself  to  attempt  this  difficult  art  without  having  a  perfect  knowledge 
of  anatomy,  and  of  the  action  of  remedies.' 

There  are  good  reasons  for  considering  Albucasis  and  Alzaharavius  to  be 
one  and  the  same  surgical  author.    The  earliest  figures  or  drawings  of  surgical 

'  De  Chirui'gia,  lib.  i. 
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instruments  of  which  we  have  any  knowledge,  are  those  to  be  found  in  the 
original  manuscripts  of  the  treatise  of  Albucasis.  This  treatise  is  divided  into 
three  books.  The  first  is  devoted  to  the  diseases  which  were  considered 
curable  by  the  use  of  the  cautery — actual  and  potential — and  the  modes  of 
application.  This  was  his  favorite  remedial  agent.  He  enumerates  not  less 
than  fifty  diseases  in  which  he  had  observed  its  utility.  It  was  a  favorite 
practice  with  all  the  Arabians  to  roast  the  flesh  of  their  patients.  Freind 
observes  of  Albucasis,  "  he  seems  to  be  in  a  rapture  in  speaking  of  the  divine 
and  secret  virtues  of  fire."  Many  ages  before  his  time,  Dioscorides,  the  con- 
temporary of  Celsus,  spoke  of  the  use  of  the  actual  cautery  as  the  "  Arabian 
burnings."  The  second  book  comprises  all  that  relates  to  operations  which 
are  to  be  performed  with  cutting  instruments.  It  describes  ninety-seven 
operations  requiring  the  knife.  The  third  book  is  devoted  to  the  treatment 
of  fractures  and  dislocations  of  the  bones.  Albucasis  tells  us  that  this  branch 
of  surgery  had  unhappily  fallen  into  the  hands  of  the  most  ignorant  preten- 
ders, who  were  looked  upon  with  suspicion  and  contempt. 

Albucasis  assures  us  that  his  work  is  founded  upon  extensive  reading  and 
large  personal  experience,  and  that  he  has  written  nothing  that  he  has  not 
witnessed  in  his  own  practice ;  and  yet  the  work  is  little  more  than  a  fair 
exposition  and  an  epitome  of  the  principles  and  practice  of  Arabian  surgery 
as  taught  by  his  predecessors.  There  is  no  other  work  of  this  period,  how- 
ever, that  is  at  all  comparable  with  it  in  general  completeness,  richness  of 
detail,  and  lucidity'  in  description.  Indeed,  it  may  truly  be  esteemed  as  one 
of  the  most  precious  relics  of  the  healing  art  which  have  been  transmitted  to 
us  from  mediaeval  times. 

Albucasis  treats  of  many  surgical  affections  of  the  eyes :  of  trichiasis, 
eversion  of  the  eyelids,  lipoma  of  the  lids,  encanthis,  pterygium,  staphyloma, 
hypopyon,  fistula  lachrymalis,  and  cataract.  In  cataract  he  advises  operation 
by  depression,  and  gives  drawings  of  the  eouching-ueedles,  called  by  him 
"  almagda."  He  mentions  that  he  had  heard  of  a  certain  oculist  who,  it  was 
said,  sucked  out  the  cataract  {j.ens)  through  a  small  tube.  He  adds,  however, 
that  he  had  never  seen  this  operation  performed,  nor  had  he  read  of  it  in  any 
of  the  works  of  the  ancients.'  Rhazes  accurately  describes  the  operation  of 
couching,  extraction,  and  sucking  out  the  cataract.^  The  subject  of  dental 
surgery  is  nowhere  so  fully  treated  in  the  works  of  the  ancients  as  it  is  in 
the  "  De  chirurgia"  of  Albucasis.  Space  will  not  allow  me  to  give  details  of 
extraction,  treatment  of  caries,  fastening  loose  teeth  by  gold  wire,  etc. 

He  excised  the  uvula  and  tonsils,  by  the  aid  of  a  tenaculum  and  scissors. 
In  the  removal  of  large  adenoid  tumors  he  advises  the  ligation  of  the  prin- 
cipal nutrient  artery.  In  tumors  of  doubtful  character  he  advises  an  explora- 
tive puncture  to  determine  the  nature  of  their  contents  or  structure.  Besides 
the  treatment  of  aneurism  by  ligation  above  and  below,  and  opening  the  sac, 
he  speaks  of  the  cure  of  some  cases  by  the  use  of  compresses  and  tight  band- 
aging. Much  is  said  in  his  work  on  the  various  modes  of  abstracting  blood  : 
venesection,  arteriotomy,  cupping,  and  leeching.  Empyema  was  treated  by 
actual  cautery  and  puncture  between  the  ribs ;  sometimes  the  pointed  cautery 
was  passed  directly  into  the  pleural  cavity.  He  tells  us  that  he  never  saw  a 
case  of  cancer  cufed  by  excision,  unless  it  was  both  recent  and  small.  Abscess 
of  the  liver  was  opened  by  a  spear-shaped  actual  cautery.  He  discourses  on 
many  other  subjects — quite  fully  upon  amputation  of  the  limbs.  The  imper- 
fect state  of  surgery  in  the  time  of  Albucasis,  and  his  own  timid  practice,  are 
illustrated  by  a  case  which  he  relates.     A  person  who  had  a  spreading  morti- 

'  De  Chirurg.,  lib.  ii.  cap.  23. 

2  Lib.  ad  Altoansorem,  lib.  ix.  cap.  27;  Lib.  Cont.,  lib.  il. 
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fication  in  the  foot,  cut  the  limb  off  himself  at  the  ankle-joint,  and  was  cured 
for  the  time.  The  disease  next  attacked  the  hand,  upon  which  he  applied 
-to  Albucasis,  requesting  that  he  would  cut  off  the  part  in  the  same  manner ; 
but  this  he  refused  to  do,  for  fear  that  the  man's  strength  might  not  be  able 
to  endure  the  operation.  He  afterwards  learned  that  the  patient  had  cut  off 
his  whole  hand,  and  had  recovered.'  He  treated  fractures  of  the  femur  with 
the  long  splints ;  and  exsected  sharp  points  of  bone  and  spicula.  He  speaks 
of  four  methods  of  reduction  of  dislocations  of  the  hip-joint.  The  first  was  by 
rotating  the  limb  in  all  directions.  "Was  not  this  reduction  by  manipulation  ? 
In^all  surgical  cases  he  exhorts  the  surgeon  to  act  with  caution,  but  with  con- 
fidence, assuring  him  that  such  conduct  will  prove  most  pleasing  in  the  sight 
of  his  Creator,  as  well  as  redound  to  his  own  glory.  The  works  of  Albucasis 
were  held  in  very  high  estimation  by  the  early  modern  writers  on  surgery, 
as  we  find  them  extensively  quoted  by  Guy  de  Chauliac,  Theodoric,  Brunus, 
Gulielmus  de  Saliceto,  and  others,  down  even  to  the  time  of  Fabricius  of 
Aequapendente.  JSTot  less  than  five  and  twenty  editions  have  been  printed, 
from  the  earliest  at  Venice,  in  1471,  to  the  latest  at  Oxford,  in  1778. 

Avenzohar  was  born  in  the  city  of  Seville,  the  magnificent  capital  of  Anda- 
lusia, about  the  year  1070,  and  died  in  1161.  This  celebrated  Saracenic 
physician,  surgeon,  and  pharmaceutist,  for  he  combined  the  three  professions, 
as  he  himself  tells  us,  though  quite  contrary  to  the  existing  custom  of  the 
period,  is  said  to  have  been  the  most  illustrious  writer  and  practitioner  of 
the  healing  art  that  had  flourished  since  the  renowned  Avicenna.  His 
distinguished  pupil,  Averroes,^  looked  upon  him  as  almost  a  divinity  in 
medicine,  and  poured  upon  him  unmeasured  praise ;  as  many  passages  in  his 
works  will  verify,  calling  him  his  "admirable  Master,"  "the  glorious,"  "the 
treasury  of  all  medical  knowledge,"  "the  supreme  of  physicians  from  the 
days  of  Galen"  to  his  own  time.  The  father,  and  grandfather  of  Avenzohar 
were  eminent  physicians,  and  thus  it  would  appear  that  he  almost  inherited 
his  profession. 

Avenzohar  treats  of  fractures  and  dislocations  in  a  way  that  indicates  no 
inconsiderable  amount  of  precise  anatomical  knowledge.  Indeed,  he  tells  us: 
"  I  took  great  pains,  when  I  was  young,  to  understand  the  situation  of  the 
bones  and  their  connection  one  with  another ;  and  not  only  to  be  acquainted 
with,  but  with  my  own  hands  to  perform  operations,  and  this  with  a  very 
great  eagerness  and  appetite  for  the  thing  itself,  as  husbandmen  and  hunts- 
men are  jdelighted  with  the  exercise  as  such.  I  was  rather  fond  of  this 
knowledge,  because  some  time  or  other  it  niight  be  of  use  to  myself  or  my 
friends,  or  to  the  poor."  His  works  contain  some  very  interesting  cases: 
among  others,  a  case  of  abscess  of  the  kidney,  or  entire  disintegration  of  that 
organ,  the  capsule  only  remaining,  and  this  being  so  much  distended  as  to 
contain  seven  quarts  of  purulent  fluid.  He  describes  the  symptoms  and  result 
of  a  case  of  abscess  of  the  mediastinum,  which  occurred  in  his  own  person. 
This  is  said  to  be  the  first  recorded  case  of  the  kind.  In  an  after  age,  both 
Columbus  and  Barbette  treated  mediastinal  abscess  successfully  by  trephining 
the  sternum.  Avenzohar  also  gives  a  lucid  account  of  purulent  collections 
in  the  pericardium,  and  of  obliteration  of  the  pericardial  sac  by  adhesion  of 
its  walls. 

None  of  the  Arabian  surgical  authors  speak  as  approvingly  of  the  opera- 
tion of  bronchotomy_  as  does  Avenzohar.  He  believed  it  to  be  justifiable  in 
desperate  cases  of  quinsy,  under  which  term,  in  that  day,  croup  and  all  inflam- 
matory diseases  of  the  throat  were  included.  He  admits,  however,  that  he  had 
never  seen  it  done,  and  that  he  had  never  attempted  it,  but,  with  the  view  of 

1  Op.  oit.,  lib.  ii.  cap.  89.  s  Colliget,' fol.  30,  39,  52,  56,  64. 
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satisfying  himself  that  it  was  a  practicable  operation,  he  had  made  an  experi- 
ment on  a  goat,  cutting  an  opening  through  the  tracheal  rings,  and  found  that 
the  wound  was  readily  healed.  Avenzohar  was  called  "The  Experimenter." 
The  most  interesting  observations  recorded  by  this  author  relate  to  artificial 
methods  of  alimentation  in  cases  of  inability  to  swallow  food.  He  proposes 
three  modes.  The  iirst  is  to  introduce  an  oesophageal  tube,  made  of  silver 
or  of  tin,  as  far  down  as  it  will  readily  pass,  and  through  this  pipe  to  pass 
milk  or  other  thin  nourishment  into  the  stomach.  This  method — the  imme- 
■diate  forerunner  of  the  stomach-tube — is  not  previously  mentioned  by  any 
author.  The  second  expedient  is  the  use  of  nutritious  baths,  such  as  those 
of  milk,  etc.,  this  mode  of  feeding  depending  on  cutaneous  absorption,  of 
which  he  had  a  poor  opinion.  The  third  mode,  that  of  rectal  alimentation, 
of  which  so  much  is  said  at  the  present  time,  he  regarded  as  of  extreme 
utility,  although  the  almost  unquestionable  authority  of  Galen  was  against 
it.     Oribasius^  wrote  an  entire  chapter  on  clysters. 

Avenzohar  recommends  the  use  of  the  trephine  ih  cases  of  fracture  of  the 
■cranium,  with  depression.  He  laments  that  in  his  time  it  was  difficult  to 
:find  a  surgeon  capable  of  performing  the  operation.  Averroes  gives  the 
same  testimony.  It  is  evident  that  the  Arabian  surgeons  of  mediseval  times 
were  timid  operators.  , 

The  first  attempt  to  diminish  the  size  of  a  calculus  impacted  in  the  urethra 
is  described  in  the  works  of  Avenzohar.^  After  having  given  directions  for 
■extracting  a  calculus  from  the  urethra,  he  proceeds  to  teach  the  manner  of 
breaking,  or,  as  is  most  probable,  of  grinding  it  down,  by  an  instrument  which 
would  appear  to  be  a  sort  of  drill,  which  he  describes  as  "  a  thin  polished 
rod,  made  of  gold  or  silver,  and  having  a  pointed  adamant  enchased  in  its  ex- 
tremity." This  is  the  earliest  progenitor  of  the  lithotrite,  and  marks-  the  begin- 
ning of  lithotrity.  In  treating  of  the  best  means  of  relief  for  persons  suffer- 
ing from  the  presence  of  stone  in  the  bladder,  he  expresses  his  utter  disgust 
at  the  of)eration  of  lithotomy,  as  being  opposed  to  the  principles  of  his 
religion,  which  forbids  the  scrutiny  of  a  part  of  the  body  too  unclean  to  be 
seen  with  the  pure  eyes  of  the  faithful.  He  styles  the  operation  filthy  and 
abominable,  and  unfit  for  any  man  of  character  to  perform.  His  fastidious- 
ness does  not,  however,  prevent  him  from  describing  this  and  other  opera- 
tions upon  the  genitals. 

Averroes  of  Cordova  (1126-1198),  another  Spanish- Arabian  physician,  the 
famous  commentator  on  the  philosophical  works  of  Aristotle,  the  founder  of 
a  system,  "  Averroist  Aristotelianism,"  the  eminent  jurist,  the  honored 
governor,  the  debased  philosopher,  the  "impious  and  thrice-accursed  Aver- 
roes," flourished  from  the  middle  to  the  latter  part  of  the  twelfth  century. 
He  wrote  treatises  on  the  healing  art  which  are  still  extant,  but,  properly,  he 
Tias  no  place  in  the  history  of  surgery. 

Here  endeth  what  space  will  admit  of  being  said  concerning  the  Arabians. 
The  influence  of  their  medical  and  surgical  writings  continued  to  be  felt 
-during  several  succeeding  ages,  even  as  recently  as  the  seventeenth  century. 
Their  works  appeared  in  numerous  editions  soon  after  the  art  of  printing  was 
invented.  The  medical  schools  of  all  Europe  stamped  them  with  authority 
and  employed  them  as  text-books;  their  professors  translated,  annotated,  in- 
terpreted, and  illustrated  them;  and  all  the  students  of  our  art  waded  dili- 
gently through  these  ponderous  black-letter  folios,  and  drank  deeply  from 
these  fountains  of  knowledge  and  wisdom. 

The  "  School  of  Salernum"  deserves  a  passing  notice  in  the  history  of  sur- 
gery.    Historians  are  at  variance  as  to  the  time  of  its  foundation  as  a  medi- 

1  Collect.,  lib.  viii.  cap.  34.  '  Theisir,  lib.  ii.,  tract.  4,  cap.  i. 
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cal  school.  Thus  we  find  it  stated  that  it  was  originated  by  the  fugitives 
from  Alexandria,  on  the  capture  of  that  city  by  the  Saracens,  A.  D.  640. 
Again,  that  it  was  founded  by  Charlemagne  in  the  year  802.  Perhaps  we 
shall  be  unable  to  approximate  nearer  to  the  truth  than  by  saying  that  physi- 
cians, and  even  medical  teachers,  flourished  at  Salerno  as  early  as  the  seventh 
century,  but  that  the  establishment  of  a  regularly  organized  school  of  medi- 
cine was  brought  about  by  the  Benedictines  of  Monte  Casino,  in  the  ninth 
or  early  part  of  the  tenth  century.  In  the  year  984,  Adalberon  II.,  Archbishop 
of  Verdun,  visited  Salernum  in  order  to  be  treated  for  stone  in  the  bladder. 
We  are  only  told  that  the  result  was  fatal.  The  earliest  medical  treatises 
which  emanated  from  this  school  date  back  to  about  1035-40.  In  these  there 
is  no  evidence  of  an  acquaintance  with  the  medical  science  of  the  Arabians. 
Galen,  Oribasius,  and  Aetius  were  the  principal  sources  from  which  they 
were  compiled.  At  about  the  close  of  the  eleventh  century,  Peter  the 
Hermit  aroused  all  Europe  by  his  vehement  preaching,  the  Crusade  re- 
sulted, vast  armies  or  rather  swarms  of  religious  zealots  and  fanatics  pushed 
on  to  the  Holy  Land,  sharp  and  deadly  conflicts  ensued,  wounds  numberles& 
were  inflicted,  and  as  Salernum,  a  famous  medical  and  surgical  resort,  lay  in 
the  line  of  pilgrimage  between  the  west  and  east,  it  was  most  natural  that  the 
leading  Crusaders  who  were  disabled  by  wounds  should  resort  thither  to  obtain 
the  benefits  of  renowned  physicians  and  surgeons.  Robert  of  !N"ormandy, 
eldest  son  of  William  the  Conqueror,  on  his  return  from  the  Holy  Land,  being 
afflicted  with  a  fistulous  ulceration  of  the  arm,  resulting  from  a  poisoned 
arrow-wound  received  at  the  siege  of  Jerusalem,  A.  D.  1099,  betook  himself 
to  Salernum,  where  his  beautiful  bride  Sybilla,  as  the  romantic  tales  relate, 
drew  the  poison  from  his  wound  with  her  own  lips,  when  her  husband  was- 
unconscious  during  sleep,  and  thus  saved  his  life.  While  Robert  was  at 
Salernum,  William  II.  (Rufus)  died,  and  the  throne  of  England  was  soon 
after  occupied  by  Henry,  the  younger  brother  of  this  distinguished  patient. 

During  the  sojourn  of  Robert  at  this  famous  sanitarium,  or,  perhaps,  as- 
he  was  about  to  quit  it  for  England,  John  of  Milan,  who  we  are  told  thea 
presided  over  the  medical  faculty  of  Salernum,  is  presumed  to  have  written 
the  health-poem  which  was  destined  to  become  so  famous,  to  survive  so 
many  centuries,  to  be  transmitted  by  numberless  transcripts  and  manu- 
scripts until  the  printer's  art  should  be  invented,  and  then  in  many  lan- 
guages, and  in  not  less  than  one  hundred  and  fifty  editions — and  some  add 
a  hundred  more  to  these — to  be  scattered  broadcast  over  the  land,  and  to  be 
floated  down  the  stream  of  time  to  the  present  moment.  The  fame  of  this- 
poem  is  truly  wonderful.  It  is  little  more  than  an  epitome  of  rules  of 
diet,  regimen,  and  hygiene,  as  understood  in  that  day.  Many  of  its  wise 
saws  are  still  repeated  in  the  identical  words  of  the  poem,  though  few  are 
aware  of  their  origin  and  antiquity.  The  poem  is  known  by  many  titles, 
Regim-en  Sanitatis  Salerni;  Schola  Salernitana  ;  Medicina  Salernitana;  De  Con- 
servanda  Bona  Vaktudine;  "Regimen,"  "Regiment,"  "  Code  of  Health,"  etc. 
It  was  for  ages  the  institute  of  the  medical  student  and  the  text-book  for 
learned  professors.  It  was  subjected  to  emendations  and  annotations,  and 
was  enlarged  by  exhaustive  commentaries  and  erudite  scholia.  The  school 
of  Salernum  seems  to  have  added  nothing  to  the  previously  existing  knowl- 
edge of  surgery,  and  has  no  hiterest  or  relation  to  the  history  of  its  science 
and  art,  excepting  the  mere  fact  that  this  was  the  earliest  centre  of  medical 
instruction,  in  mediaeval  times,  where  a  knowledge  of  the. ancient  medical 
authors  was  taught,  and  a  radiant  point  from  which  the  science  of  the  Greeks 
and  Arabians  was  diftused  in  western  and  southern  Europe,  having  been  con- 
served and  distributed  by  our  own  profession,  quite  independently  of  monas- 
teries and  clergy. 
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Perhaps  this  is  as  good  a  place  as  can  be  found  to  introduce  a  few  words 
concerning  the  surgery  of  the  Asiatics,  or  more  particularly  of  the  ancient 
Hindoos.  It  appears  evident  from  the  careful  investigations  of  Wilson,"^ 
Royle,^  and  Wise,^  that  a  considerable  degree  of  knowledge  relating  to  all 
branches  of  the  healing  art  already  existed  among  the  Hindoos  and  other 
Orientals,  long  antecedent  to  the  period  when  it  was  possible  for  them  ta 
have  acquired  any -learning  or  skill  from  the  Arabians  or  from  the  Qreeks. 

It  is  very  clear,  writes  Prof.,  Wilson,  that  the  Charaka  and  Susruta,  the  treatises 
called  JVedan,  and  other  pourans,  treating  of  medicine,  surgery,  the  diseases  of  women, 
and  therapeutics,  were  translated  from  the  Sanscrit,  and  studied  by  the  Arabs  in  the 
days  of  Harun  and  Mansur,  either  from  originals  or  probably  from  translations  made 
at  a  still  earlier  period  into  the  language  of  Persia.  Prof.  Wilson  concludes  that  the 
astronomy  and  medicine  of  the  Hindoos  was  cultivated  by  the  Arabs  of  the  eighth 
century,  previous  to  their  studying  the  works  of  the  Greeks. 

The  Susruta  is  an  ancient  treatise  which  is  almost  exclusively  devoted  to 
the  surgery  of  the  Hindoos.  From  this  we  are  informed  that  a  knowledge  of 
anatomy  was  regarded  as  important  to  both  the  physician  and  the  surgeon. 
It  says :  "  A  holy  man  should  dissect,  in  order  that  he  may  know  the  differ- 
ent parts  of  the  human  body  ;  and  a  surgeon  and  physician  should  not  only 
know  the  external  appearances  but  the  internal  structure  of  the  body,  in  order 
to  possess  an  intimate  knowledge  of  the  diseases  to  which  it  is  liable,  and  ta 
perform  surgical  operations  so  as  to  avoid  the  vital  parts."  It  was  considered 
to  be  an  unclean  thing  to  touch  a  dead  body,  yet  this  was  no  great  barrier  to- 
the  study  of  anatomy,  since  Mauu,  one  of  the  Hindoo  sages  and  a  great  legis- 
lator, says :  "  One  who  has  touched  a  corpse  is  made  pure  by  bathing ;"  and 
again :  "  Should  a  Brahmin  touch  a  fresh  human  bone  he  is  purified  by 
bathing  ;  and  if  there  be  not  water,  by  stroking  a  cow,  or  by  looking  at  th& 
sun,  having  sprinkled  his  mouth  duly  with  water." 

Having  selected  a  proper  cadaver,  the  person  not  having  died  from  poison- 
ing, protracted  disease,  o.r  old  age- — 

The  dejections  are  to  bfe  removed,  and  the  body  washed  and  placed  in  a  framework 
of  wood,  properly  secured  by  means  of  grass,  hemp,  sugar-cane  reeds,  corn-straw,  pea- 
stalks,  or  the  like.  The  body  is  then  to-be  placed  in  still  water,  in  a  moving  stream, 
where  it  will  not  be  injured  by  birds,  fish,  or  animals.  It  is  to  remain  for  seven  days 
and  nights  in-  the  water,  when  it  will  have  become  putrid.  It  is  then  to  be  removed 
to  a  convenient  situation,  and  with  a  brush,  made  of  reeds,  hair,  or  bamboo^bark,  the 
surface  of  the  body  is  to  be  removed  so  as  to  exhibit  the  skin,  flesh,  etc.,  which  are 
each  in  their  turn  to  be  observed  before  being, removed.  In  this  manner,  the  different 
corporeal  parts  of  the  body  will  be  exhibited ;  but  the  life  of  the  body  is  too  ethereal 
to  be  distinguished  by  this  process,  and  its  properties  must  therefore  be  learned  with 
the  assistance  of  the  explanations  of  holy  medical  practitioners,  and  prayers  offered  up- 
to  God  by  which,  conjoined  with  the  exercise  of  the  reasoning  and  understanding 
faculties,  conviction  will  be  certainly  obtained.* 

After  such  a  course  of  practical  anatomy  one  would  hardly  expect  a  very" 
advanced  state  of  surgical  science  and  art. 

The  Hindoo  surgeons  placed  great  reliance  on  the  use  of  the  actual  and 
potential  cauteries.     The  former  was  employed  in  the  form  of  hot  sand, 

1  See  Prof.  Wilson's  remarks  on  the  Indian  physicians  at  the  court  of  Bagdad  (Journal  of  the 
Royal  Asiatic  Society,  vol.  vi.  p.  105). 

2  An  essay  on  the  Antiquity  of  Hindoo  Medicine,  etc.,  8vo.     London,  1837. 

3  Reviewof  the  History  of  Medicine,  2  vols.  Svo.  London,  1867.  The  above-mentioned  works, 
with  Kerr's  little  treatise  on  medicine  in  China,  republished  from  the  N.  A.  Medioo-Chirur- 
fiical  Review  for  March,  1859,  furnish  very  interesting  and  ample  sources  of  information  on  the-- 
subiect  of  the  history  of  medicine  and  surgery  among  the  Asiatics,  both  ancient  and  modern. 

*  Wise,  op.  cit.,  vol.  i.  pp.  131-133. 
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boiling  fluids,  combustible  substances  like  our  modern  moxas,  live  coals  for 
serpent-bites,  hot  needles,  bronze  and  iron  bars  and  plates.  The  potential 
cautery  consisted  generally  of  potash,  which  was  used  in  opening  abscesses. 
They  had  four  remedies  for  the  arrest  of  hemorrhages,  viz.,  astringents,  ice, 
■caustics,  and  the  actual  cautery.  The  ancient  Hindoo  surgeons  were  bold, 
hazardous,  and  expert.  They  performed  cystotomy,  lithotomy,  embryotomy, 
autoplastic  operations,  couching  for  cataract,  paracentesis  of  chest  and  abdo- 
men, etc.,  quite  in  contrast  with  the  almost  total  extinction  of  surgery  Avhich 
prevails  at  the  present  time  throughout  India  and  China.  In  amputation  of 
the  extremities,  which  was  done  in  extreme  cases,  the  stump  was  first  dressed 
with  boiling  oil,  in  a  cup-formed  bandage,  and  afterwards  with  pitch,  vege- 
table decoctions,  etc.  Cupping  and  leeching  were  favorite  remedies  in  various 
•diseases. 

Of  surgical  instruments  the  Hindoos  had  a  very  respectable  armament,  two 
hundred  being  described  in  their  works.  Of  these,  they  saj^,  "  the  first,  best, 
and  most  important  of  all  surgical  implements  is  the  hand."  The  Susruta 
■describes  twenty  ancient  cutting  instruments,  including  knives,  lancets,  tro- 
cars, cutting-nippers,  scissors,  saws,  etc.  There  are  one  hundred  and  one 
blunt  instruments ;  twenty  varieties  of  tubular  instruments  of  different  sizes 
and  shapes,  including  catheters,  syringes,  etc.  There  are  twenty-eight  kinds 
■of  probes,  rods,  and  sounds,  varying  in  size  and  shape,  for  examining  the 
size  and  nature  of  foreign  objects  lodged  in  parts  difficult  of  access,  and  for 
clearing  canals,  particularly  the  urethra.  Add  to  these  various  kinds  of 
forceps,  bandages,  splints,  etc.,  and  it  will  be  seen  that  the  ancient  Hindoos 
had  no  lack  of  surgical  implements.  "  The  Sastras,  or  cutting  instruments, 
were  of  metal,  and  should  be  always  bright,  handsome,  polished,  and  sharp, 
sufficiently  so,  indeed,  to  divide  a  hair  longitudinally." 

Lithotomy  was  performed  by  these  Hindoo  surgeons,  generally  by  "  cut- 
ting on  the  gripe,"  though  the  supra-pubic,  or  high  operation,  "was  some- 
times resorted  to.  If  considered  speciallj-  dangerous,  the  latter  operation 
■was  performed  on  women  by  their  husbands.  I'Tie  removal  of  the  stone  was 
■effected  with  an  iron  scoop.  The  Susruta  also  gives  a  description  of  the  ojiera- 
tions  of  gastrotomy,  gastrorraphy,  and  gastro-hysterotoniy  (Caesarean  opera- 
tion), herniotomy,  rhinoplasty,  etc.  Rhinoplasty  is  a  very  ancient  operation 
in  Asia.  The  "Indian  method"  takes  the  required  skin  from  the  forehead ; 
in  Hindostan  it  was  sometimes  taken  from  the  cheek.  The  Hindoos  adopted 
a,  very  simple  and  excellent  device  to  form  the  nares,  by  the  introduction  of 
two  wooden  canulse,  which  permitted  breathing,  and  gave  support  to  the  nose. 

In  fractures  of  the  bones  they  used  an  admirable  splint,  consisting  of  small 
thin  slips  of  bamboo,  bound  together  with  strings,  after  the  manner  of  old- 
fashioned  Venetian  window-shades.  These  possessed  the  excellent  qualities 
of  strength,  lightness,  proper  flexibility,  and  cleanliness.  The  Medical  Depart- 
ment of  the  British  Army  adopted  a  modification  of  this  splint,  known  as 
■''  Duncan's  patent  rattan  cane  splint."  Pulleys  were  used  to  reduce  some 
kinds  of  dislocations. 

Thus  it  is  seen  that  the  ancient  Hindoos — by  ancient  I  mean  previous  to  the 
middle  of  the  eighth  century — possessed  a  valuable  amount  of  knowledge  and 
skill  in  surgery.  But  long  before  the  British  occupation  of  Hindostan  and 
India,  surgery,  in  these  countries  and  also  in  China,  was  almost  unknown. 
Anatomy  was  extinct,  and  the  few  operations  which  were  done  were  performed 
by  ignorant  itinerants,  scarcely  any  surgical  instruments  being  in  use. 
Fractures  and  dislocations  were  allowed  to  go  without  treatment,  and  den- 
tistry was  reduced  to  the  extraction  of  teeth  with  the  fingers.  Space  restricts 
me  from  entering  more  fully  into  the  history  of  surgery  among  the  Asiatics. 
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Medicine  and  surgery  were  usurped  by  the  priesthood  'during  the  greater 
part  of  the  dark  ages.  The  monks  drove  a  thriving  and  lucrative  business 
for  centuries,  by  combining  the  medical  and  ecclesiastical  professions.  Their 
ignorance  was  only  equalled  by  their  cupidity  and  venality.  The  Popes  and 
Holy  Councils  had  a  hard  struggle  for  more  than  a  hundred  years,  in  their 
efforts  to  emancipate  medicine  and  surgery  from  the  grasp  of  mercenary 
monks  and  priests  who  had  formed  this  miserable  alliance,  and  who  had 
maintained  their  hold  for  so  many  ages  after  their  invasion  of  the  profession 
to  which  they  had  no  claims,  and  for  which  they  had  no  scientific  affinity'  or 
adaptability.  The  Lateran  Council,  under  Pope  Calistus  II.,  A.  D.  1123, 
forbade  their  attendance  at  the  bedside  of  the  sick,  otherwise  than  as  minis- 
ters of  religion.  Again,  Innocent  II.,  in  a  council  at  Rheims,  A.  D.  1181, 
enforced  the  decree  prohibiting  the  monks  attending  the  schools  of  medicine. 
The  pertinacity  of  the  priesthood,  however,  obliged  the  Lateran  Council,  in 
1139,  to  threaten  all  who  neglected  its  orders  with  the  severest  penalties ;. 
"neglecting  the  sacred  objects  of  their  own  profession,  and  holding  out  the 
delusive  hope  of  health  in  exchange  for  ungodly  lucre."  At  Tours,  in  1163,. 
the  Council,  under  Pope  Alexander  III.,  again  stigmatized  and  denounced 
these  priest-physicians.  "In  1215,  Innocent  III.  fulminated  an  anathema 
specially  directed  against  surgery,  by  ordaining  that,  as  the  church  abhorred 
all  cruel  or  sanguinary  practices,  no  priest  should  be  permitted  to  follow 
surgery,  or  to  perform  any  operations  in  which  either  instruments  of  steel  or 
fire  were  employed;  and  that  they  should  refuse  their  benediction  to  all  those 
who  professed  and  pursued  it."' 

Medicine  was  at  last  effectually  divorced  from  theology  by  a  special  bull 
procured  from  the  Pope,  which  permitted  physicians  to  marry.  During  all 
the  ages  that  the  healing  art  was  held  and  practised  by  the  priest^physicians,. 
its  degradation  was  extreme  and  disgraceful  to  the  last  degree.  The  most 
absurd  reports  were  made  of  miraculous  cures,  attested  by  monks,  abbots, 
bishops,  popes,  and  consecrated  saints.  They  alleged  that  they  had  restored 
theblind,  the  epileptic,  the  insane,  etc.  "  The  saints  of  the  Romanists  have 
usurped  the  place  of  the  zodiacal  constellations  in  their  governance  of  the 
parts  of  man's  body ;  for  every  limbe  they  have  a  saint.  Thus  St.  Otilia 
keepes  the  head  instead  of  Aries ;  St.  Blasius  is  appointed  to  governe  the 
necke  instead  of  Taurus ;"  and  so  old  Melton  goes  on  to  the  end  of  the  list. 
Pettigrew^  gives  the  names  of  nearly  fifty  Roman  Catholic  saints  who  were 
believed  to  have  special  control  over  certain  individual  diseases,  both  medical 
and  surgical.  The  priesthood  also  assigned  saints  to  wells  and  springs,  to- 
give  healing  virtues  to  their  waters ;  instituted  health-seeking  pilgrimages 
to  these  places ;  introduced  charms,  relics,  and  amulets  into  use,  as  preven- 
tives and  cures  of  disease,  and  altogether  prostituted  the  healing  art  to  priest- 
craft and  quackery. 

As  early  as  the  times  of  Charlemagne,  each  of  the  cathedrals  maintained 
a  school,  in  which  writing,  arithmetic,  singing,  theology,  and,  in  some 
instances  also,  medicine  and  sui-gery,  were  taught.  The  Episcopal  College 
of  Paris  had  medical  professors  who  gave  advice  and  treated  surgical  cases, 
either  at  the  portals  of  JSTotre  Dame,  or  in  the  interior  of  the  church.^  This 
was  also  done  in  other  cities.  After  the  emancipation  of  the  healing  art 
from  the  hands  of  the  clergy,  by  the  Popes  and  Councils  as  above  stated,. 
the  Episcopal  schools  were  erected  into  universities,  in  which  the  several 
departments  of  learning  were  taught  in  separate  colleges  by  distinct  facul- 
ties, whose  professors  devoted  themselves  to  their  special  branches.     In  the 

1  Pettio-rew,  On  Superstitions  connected  with  the  History  and  Practice  of  Medicine  and  Surgery. 
'  Op.  cit.  -         "  Renouard,  History  of  Medicine,  Am.  ed.,  1856. 
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jear  1271,  the  foundation  of  the  College  of  Surge"ons,  at  Paris,  was  laid  hy 
Pitard,  who  was  a  surgeon  of  eminence.  In  fact,  most  of  the  great  univer- 
sities of  Europe  were  created  iu  the  thirteenth  century.  Of  these,  may  be 
mentioned,  those  of  Bologna,  Padua,  Naples,  Paris,  Moritpelier,  Toulouse, 
Valentia,  Tortosa,  and  Oxford.  The  earliest  medical  and  surgical  teaching 
of  all  these  schools  was  essentially  Arabic,  or,  at  least,  what  may  be  not 
inaptly  termed,  second-hand  Greek  medicine  and  surgery.  This  was  rendered 
available  through  the  indefatigable  labors  of  Gerard  de  Cremona,  of  Lom- 
bardy.  He  acquired  the  Arabic  language,  betook  himself  to  Toledo,  rich  in 
Arabic  literature,  and  "armed  with  this  powerful  resource,  which  none  of  the 
Occidentals  since  Constantine  the  African  had  possessed,  he  could  not  see 
before  him  so  many  Arabic  works  on  all  the  sciences,  without  feeling  an  in- 
tense desire  to  transmit  them  to  the  Latins,  as  to  a  cherished  heiress,  says  his 
naif  biographer,  and  the  rest  of  his  life  was  occupied  in  making  translations. 
Amid  the  mass  of  his  translations  are  found  those  of  some  of  the  treatises  of 
Hippocrates  and  Galen :  the  work  of  Serapion,  the  books  of  Rhazes  to 
Almansor,  the  immense  canon  of  Avicenna,  and,  what  interests  us  still  more, 
the  treatise  on  surgery  by  Albucasis.  He  died  in  Cremona,  in  1187,  at  the 
age  of  seventy-three,  and  left  all  his  books  to  the  convent  of  Sainte  Lucie,  in 
which  he  was  buried."^ 

About  the  beginning  of  the  thirteenth  century,  certain  independent  thinkers 
began  to  appear,  and  by  their  teaching,  example,  and  works,  gave  a  new  im- 
pulse to  the  science  and  art  of  surgery.  Instead  of  following  blindly  in  the 
track  of  ancient  authority,  they  began  to  use  their  own  eyes,  to  act  upon  the 
dictates  of  reason,  and  to  be  governed  by  the  suggestions  of  clinical  experi- 
ence. Of  these  new  lights  none  shone  more  conspicuously  than  Gulielmus 
de  Saliceto,  a  professor,  first  at  Bologna  and  subsequently  at  Verona,  who  is 
said  to  have  been  "  a  powerful  man"  in  medicine  and  surgery..  His  work  on 
surgery  is  still  extant,  and  it  aftbrds  ample  proof  that  he  was  governed  more 
by  his  personal  experience  than  by  the  opinions  of  his  masters.  "William  of 
Salicet  died  about  1280. 

Lanfranc,  of  Milan,  was  a  pupil  of  the  last-mentioned  writer.  He  prac- 
tised surgery  in  his  native  city  until  he  was  exiled  on  account  of  the  dissen- 
sions of  the  Guelphs  and  Ghibelines,  when  he  betook  himself  to  France,  first 
sojourning  at  Lyons,  where  he  wrote  his  "Chirurgia  Parva,"  and  after  a  few 
years  taking  up  his  residence  in  Paris,  to  which  city  he  had  been  induced 
to  go  by  the  dean  of  the  Faculty  of  Medicine.  In  1295  he  opened  a  course 
on  surgery  which  proved  eminently  successful.  In  1296  he  published  his 
"  Chirurgia  Magna."     Death  closed  his  career  about  the  year  1306. 

Brunus,  of  Calabria,  another  surgical  writer  of  that  period,  practised  at 
Padua,  in  the  middle  of  the  thirteenth  century. 

Guy  de  Chauliac  was  the  most  famous  of  all  the  surgeons  in  what  has 
been  called  the  Arabic  Period.  He  was  more  learned  than  any  surgeon  of 
his  time,  or  any  of  his  immediate  predecessors.  He  was  a  man  of  sterling 
character,  pure  in  morals,  fearless  in  the  discharge  of  duty,  eminent  in  the 
estimation  of  men  in  exalted  positions.  He  was  the  physician  of  three  suc- 
cessive popes,  between  the  years  1340  and  1370— viz.,  Clement  Yl.,  Inno- 
cent VI.,  and  Urban  V.  As  Mundinus  was  the  i-estorer  of  anatomy  in  the 
fourteenth  century,  so  Guido  was  that  of  surgery  at  the  same  period.  Pre- 
vious to  his  time,  for  the  most  part,  it  was  a  miserable  art,  practised  chiefly 
by  men  of  gross  ignorance,  being  the  acknowledged  property  of  barbers 
and  itinerant  quacks.  Guy  was  the  first  to  reduce  the  art  of  surgery  to  a 
system,  and  to  manifest  a  spirit  of  independent  criticism.     He  composed  his 

'  Malgaigne,  CEuvres  d'A.  Par^-,  Introd.,  p.  xxvii. 
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*' Grande  Chirurgie,"  which  he  stj'led  Inventarium,  sive  CoUedorium  Artis 
Chirurgicalis  Medicines,  in  the  year  1365.  He  was  then  ripe  in  years,  pos- 
sessed of  immense  erudition,  of  ample  experience,  of  mature  judgment,  of 
nobility  of  mind,  and  of  singular  purity  of  principles.'  Gruido  revived  the 
use  of  the  trephine.  He  is  the  earliest  surgical  writer  who  mentions  the 
Csesarean  operation,  which,  however,  he  advises  to  be  resorted  to  only  after 
the  death  of  the  mother,  solely  to  save  the  life  of  the  infant.  PortaP  sums 
up  his  account  of  this  old  master  in  the  following  words:  "Finally,  it  may 
be  averred  that  Gu}'  de  Chauliae  had  said  nearly  everything  which  modern 
surgeons  say,  and  that  his  work  is  of  infinite  value,  but,  unfortunately,  too  little 
read,  too  little  pondered.  He  described  many  instruments,  among  others  a 
forceps  for  the  ligation  of  arteries."  Renouard*  says,  "  The  work  of  Guy  de 
Ghauliac  became  very  soon  the  surgical  code  of  Europe ;  translated  and  com- 
mented upon  in  all  tongues,  and  reproduced  under  different  forms,  it  was  for 
a  long  time  classic,  and  still  preserves  its  interest,  as  representing  the  state 
of  science  at  the  close  of  the  middle  ages.  He  has  written,  moreover,  in  a 
«lear,  concise,  and  even  picturesque  style,  very  superior  to  the  barbarous 
Latin  of  most  of  the  writers  of  his  time." 

Space  will  not  admit  the  mention  of  all  the  surgical  writers  of  this  in- 
teresting period.  Roger,  Rolland,  Brunus,  Theodoric,  and  others,  have  left 
more  or  less  complete  treatises  on  surgery  which  are  still  extant.  They 
contain  nothing  more,  but  rather  less,  than  is  to  be  found  in  the  works  already 
referred  to. 

The  revival  of  anatomical  study,  directly  from  the  cadaver,  in  the  early 
part  of  the  fourteenth  century,  by  the  lectures,  demonstrations,  and  writings 
of  Mundinus  of  Bologna,  was  an  event  of  momentous  importance  in  its  re- 
lations to  the  improvement  and  progress  of  surgery.  Anatomy  is  to  surgery 
what  sailing  charts  are  to  navigation.  Surgery  was  not  as  much  indebted, 
however,  to  the  teaching  of  Mondino  himself,  as  to  that  of  those  who  followed 
in  his  wake,  Alexander  Achillini,  l^J'icholas  Massa,  Carpus,  Dryander,  and 
in  later  times,  the  more  brilliant  train,  among  whom  were  Sylvius,  Winters, 
Yesalius,  Columbus,  Fabricius  ab  Acquapendente,  Harvey,  and  many  others. 

Surgery  previous  to  the  beginning  and  middle  of  the  fourteenth  century 
must  have  been  well  nigh  extinct  in  England.  The  first  writers  on  this 
subject,  of  whom  we  have  any  knowledge,  were  Gilbertus  An^licus,  John  of 
Gaddesden,  and  John  Ardern.  The  two  former  did  not  attempt  to  write 
complete  treatises  upon  surgery,  but  mixed  what  they  had  to  say  on  the 
subject  with  all  sorts  of  things  relating  to  the  healing  art.  One  ilooks 
in  vain  through  the  Compendium  totius  Medicince  of  Gilbertus,  or  the 
Bosa  Anglica  of  Joannes,  to  find  much  that  would  enlighten  a  student  of 
surgery  even  in  that  shadowy  age.  What  they  contain  is  little  more  than 
a  confused  mass  of  extracts  from  Arabic  surgical  writers,  together  with 
recipes  of  questionable  value,  odd  formulae,  and  an  endless  array  of  apocry- 
phal and  superstitious  remedies,  among  which  amulets  and  charms  occupy 
a  conspicuous  position.  Guy  de  Chauliae,  a  contemporary  of  whom  I  have 
already  spoken,  and  one  of  incomparable  worth,  thus  speaks  of  the  famous 
"  Rosa  Anglica"  of  Gaddesden.  "  Finally  appeared  a  pale  English  rose,  which 
was  sent  to  me,  and  I  perused  it.  I  did  hope  to  find  in  it  sweetness  of  per- 
fume, but  I  only  found  the  fables  of  the  Spaniard  Gilbert  and  of  Theodorus." 

"  Maister  Arderne"  seems  to  have  been  the  first  surgical  writer  of  England 

1  See  my  sketch  of  Guy  de  Chauliae,  in  Annals  of  Anat.  and  Surg.,  vol.  ii.,  1880,  p.  419 

■ei  seq. 

2  Hist,  de  I'Anat.  et  de  la  Chirurg.,  tome  v.  =  Op.  cit.,  p.  284. 
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who  is  worthy  of  special  mention.  He  was  sergeant-surgeon  of  Edward  III., 
in  1346,  and  a  man  of  large  experience,  who  wrote  a  work  on  surgery  which 
was  characterized  by  simplicity,  frankness,  and  honesty.  He  well  deserves  to 
be  styled  the  Father  of  English  Surgery.  Several  manuscripts  of  his  work  are 
preserved  in  the  libraries  of  Grreat  Britain.  One  has  recently  been  described  in 
The  Dublin  Journal  of  Medical  Science.  This  MS.  is  entitled  "  The  Workes 
of  Maister  John  Arderne,  Chirurgeon  of  S^ewarke,  in  Ifottinghamshire,. 
written  by  his  owti  hand,  in  the  year  of  our  Lord  1349."  He  also  wrote  a 
special  woi-k  on  "  Fistulse  in  the  fundament,  etc.,"  which  disease  he  treated 
with  remarkable  skill.  This  work  was  translated  by  John  Read;*  and  pub- 
lished in  English,  at  London,  in  1588.  It  is  a  small  quarto  of  twenty-eight 
leaves  or  fifty-six  pages.  It  commences  thus  :  "  Heere  beginneth  a  treatise 
of  the  Fistula,  in  the  fundament,  or  other  places  of  the  body,  and  of  Impos- 
thumes  causing  Fistulaes,  and  of  the  office  pertaining  to  the  Chirurgion:  with 
certain  other  things.     By  M.  lohn  Arden.  Prologus.  Anno  Domine  1349." 

Then  follow  brief  allusions  to  his  personal  history,  by  which  we  learn  that 
he  "  lohn  Arden  from  the  first  pestilence  in  the  yeere  of  our  Lord  God  1349. 
Dwelled  in  New-warke,  in  ISTottingham  shire,  unto  the  yeere  of  our  Lord  1370. 
And  there  healed  many  of  the  Fistulse  in  the  fundament,"  also  "  Afterward 
in  Anno  1370, 1  came  to  London."  He  relates  many  cases,  and  describes  the 
instruments  employed,  all  of  which  is  done  in  a  spirit  of  honesty  and  humility. 
He  remarks,  in  his  "Prologus,"  "  Therefore  to  the  honour  of  almightie  God, 
that  opened  knowledge  to  mee,  that  I  should  finde  treasure  within  the  fielde 
of  knowledge,  that  with  longe  time  and  panting  breast,  I  have  sweat  and 
travailed,  and  full  busilie  indevored  my  selfe  as  my  facultie  suffiseth,  to  sette 
foorth  this  worke  faithfullie,  for  the  utillitie  and  profit  of  those  that  come 
after." 

His  treatment  of  fistula  in  ano  was  either  by  incision  or  by  ligature.  John 
was  very  careful  to  make  a  good  bargain.  "  You  ought  to  foreshew  unto 
the  patient  the  hardnesse  of  the  cure,  which,  if  he  bee  conformable  unto,  you 
may  proceede  in  gods  name  unto  your  cure,  with  this  caveat,  to  take  for 
your  cure  as  much  as  you  can  with  good  assurance  for  your  mony  when  you 
have  done."  Yet,  withal,  he  lays  down  a  high-toned  ethical  code  for  the 
guidance  of  the  faculty.  He  gives  "  a  description  of  ye  qualities  and  condi- 
tions which  ought  to  be  in  ye  surgeon  that  performeth  this  or  any  other 
operation  in  chirurgery :  First,  that  he  be  devout.  Secondlie,  charitable  to 
ye  poor.  Thirdly,  to  use  few  words.  Fourthly,  to  avoid  drunkenness. 
Fifthly,  to  be  chaste  both  in  words  and  gesture,  as  well  as  to  fear  ye  not. 
Sixthly,  not  to  undertake  an  incurable  disease." 

Two  events  occurred  in  the  fifteenth  century  which  gave  a  great  impetus 
to  the  advancement  and  diffusion  of  medical  and  surgical  knowledge  through- 
out Europe.  The  first  was  the  capture  of  Constantinople  by  the  Turks,  which 
occasioned  a  multitude  of  Christians  to  flee  from  that  city  into  Italy.  These 
refugees  brought  with  them  many  rare  and  precious  manuscripts  of  Greek 
medical  writers,  hitherto  unknown,  some  of  which  were  subsequently  trans- 
lated into  Latin,  while  others  in  the  original  were  soon  to  be  broadly  dis- 
seminated through  the  agency  of  the  second  great  event,  the  invention  of 
printing.  This  invention  cannot  be  sufliciently  appreciated.  It  constitutes 
an  epoch  in  the  world's  history. 

The  close  of  the  fifteenth  century  added  another  event  to  surgical  history 
of  incalculable  importance.  The  discovery  of  America  led  to  an  interconti- 
nental exchange  of  two  of  the  most  loathsome  diseases  which  afflict  the 
human  family — ^pox  and  smallpox.  Europe  gave  America  smallpox,  and 
received  in  return  syphilis.  The  former  disease  has  already  been  mitigated 
and  its  extinction  rendered  possible  by  the  immortal  Jenner ;  so  let  us  watch 
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and  pray  that  another  Jenner  may  arise  to  perform  a  like  miracle  with  the 
latter  curse,  which,  though  less  fatal  in  its  immediate  effects,  is  none  the  less 
deadly  in  its  insidious  after-results.  From  the  year  1492  a  new  literature 
sprang  up,  thenceforth  to  grow  far  more  voluminous  than  satisfactory.  The 
bibliography  of  syphilis  tells  a  tale  of  endless  jangling,  of  irreconcilable  dif- 
ferences of  opinion  as  to  the  nature  and  treatment  of  the  malady,  of  countless 
essays  and  treatises,  of  interminable  dissertations  and  disputations,  ft'om  the 
mildness  of  honey-dew  to  the  sharpness  of  the  electro-galvanic  cautery. 

Down  to  the  middle  of  the  fifteenth  century,  the  operation  of  lithotomy  was 
exclusively  practised  by  itinerant  specialists.  They  scarcely  deserve  the  name 
of  surgeons.  They  were  evidently  ignorant,  conceited,  and  mercenary  quacks. 
They  entered  the  towns  where  they  sought  patients  with  loud  and  pompous 
heralding,  and  performed  their  operations  in  the  open  air  with  the  utmost 
degree  of  display.  From  the  ancient  days  of  Hippocrates,  who  totally  ignored 
the  operation,  and  made  his  pupils  swear  by  Apollo  and  all  the  gods  that  they 
would  not  undertake  it,  lithotomy  had  been  performed  by  travelling  stone- 
cutters, as  they  were  called.  The  Celsian  method  has  already  been  referred  to. 
The  operation  is  only  spoken  of  in  this  place  to  point  out  the  time  of  its  recla- 
mation to  legitimate  .surgery.  This  was  effected  by  Germain  Colot,  who  was 
a  French  surgeon  of  great  renown,  and  in  high  favor  with  Louis  XI.  About 
the  year  1460,  having  gained  the  confidence  of  some  of  these  wandering 
Italian  lithotomists,  he  was  allowed  to  be  present,  and  even  permitted  to 
assist  in  several  of  their  operations.  Colot  having  attentively  observed  all 
the  details  of  their  procedures,  declared  that  it  was  a  shame  and  a  disgrace 
that  an  operation  of  so  much  importance  should  have  been  so  long  and  so 
entirely  neglected  by  the  surgeons  of  his  own  country.  He  accordingly 
resolved  to  remove  the  opprobrium  by  instituting  a  series  of  experiments 
upon  the  cadaver,  which  having  done,  he  promptly  communicated  the  results 
to  the  medical  faculty  of  Paris  and  the  physicians  of  the  court,  from  all  of 
whom  he  received  hearty  encouragement.  Having  thus  carefully  prepared 
himself,  he  obtained  permission  of  the  king  to  operate  on  a  culprit  who  had 
been  condemned  to  death,  and  who  was  known  to  have  suffered  severely  from 
stone  in  the  bladder.  The  death  sentence  having  been  commuted  to  lithotomy, 
Colot  performed  the  operation  successfully  in  the  churchyard  of  St.  Severins, 
in  the  presence  of  the  king,  cured  his  patient,  received  a  liberal  pension, 
advanced  the  art  of  surgery,  and  rendered  his  own  name  immortal.  Space 
will  not  admit  of  a  complete  history  of  this  operation.^  Colot's  method  of 
performing  it  was  kept  secret  for  a  long  period,  and  was  greatly  improved 
by  Joannes  de  Romanis,  of  Cremona,  and  by  Mariano  Santo  de  Barolotta,  of 
]!^aples,  by  the  invention  of  the  grooved  staff  upon  which  the  median  incision 
was  made,  all  of  which  was  finally  published  in  1534.  The  names  of  Pierre 
Franco,  Fran9ois  Eousset,  James  and  John  Douglas,  William  Cheselden, 
J.  J.  Eau,  and  Frere  Jacques,  are  all  associated  with  the  history  of  litho- 
tomy— a  history  extremely  curious  and  full  of  interest. 

The  sixteenth  century  was  a  brilliant  period  in  the  history  of  anatomy  and 
surgery.  It  was  the  period  of  reformation  in  all  that  related  to  the  healing 
art.  The  keen-eyed  observer  was  richly  rewarded  for  all  his  well-directed 
researches,  both  by  the  correction  of  numberless  errors  which  had  been  per- 
petuated for  centuries,  and  also  by  new  and  important  discoveries.  Among 
the  most  eminent  and  celebrated  anatomists  who  floui-ished  about  the  middle 
of  this  century  was  Andreas  Vesalius,  who  was  born  at  Brussels,  December  31, 
1514.   At  the  age  of  twenty-eight,  he  sent  forth  from  the  press  a  far  more  exten- 

'  I  have  given  a  more  extended  account  of  it  in  the  second  volume  of  the  Annals  of  Anatomy 
and  Surgery,  1880,  under  the  title  of  "Germain  Colot  and  the  old  lithotomists." 
VOL.  VI. — 75 
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sive,  accurate,  and  splendid  work  on  anatomy  and  physiology  than  the  world 
up  to  that  time  had  ever  seen.  It  is  a  sumptuous  folio  of  nearly  seven  hun- 
dred pages,  profusely  and  beautifully  illustrated  with  very  excellent  figures 
drawn  from  reality.  It  was  not  only  then,  but  it  is  now,  though  three  and  a 
half  centuries  have  passed  away  since  it  appeared,  a  glorious  book ;  a  monu- 
ment of  genius,  industry,  and  liberality.  This  work  was  followed  by  the  ana- 
tomical and  surgical  treatises'  of  Columbus,  Fallopius,  Fabricius  ab  Acqua- 
pendente,  and  others,  all  of  which  increased  the  accuracy  of  surgical  science 
and  the  artistic  skill  of  surgeons. 

Surgery  owes  much  to  the  genius  and  practical  experience  of  that  sterling 
old  hero  and  grand  master  in  chirurgerie,  Ambroise  Par^.  He  was  born  at 
Laval,  in  the  province  of  Mayenne,  in  France,  about  the  year  of  G-race  1509, 
He  lived  one  and  eighty  years,  and  died  in  Paris,  December  20,  1590.  His 
parents  were  poor,  his  early  education  defective,  his  ambition  and  aim  lofty, 
and  his  will  and  courage  indomitable.  A  kindly  priest  undertook  the  culture 
of  young  Fare's  mind,  while  in  return  he  undertook  the  culture  of  the  priest's 
garden,  and  the  grooming  of  his  mule.  In  time  Pare  was  duly  apprenticed 
to  a  barber-surgeon,  whose  name  was  Vialot,  from  whom  he  acquired  the 
rudiments  of  minor  surgery.  The  great  lithotomist  Grermain  Colot  chanced 
to  come  in  the  neighborhood  where  Pare  was  a  student,  and  asked  the  young 
surgeon  to  hold  the  legs  of  a  patient  on  whom  he  proposed  to  operate  for 
stone  in  the  bladder.  Pare  was  charmed  with  the  skill  and  dexterity  of  Colot, 
and  resolved  to  betake  himself  to  Paris  the  better  to  perfect  himself  in  the 
art  of  surgery.  He  served  three  full  years  as  house  surgeon  in  the  H6tel- 
Dieu,  a  hospital  which  was  then  and  still  continues  to-  be  famous  among 
similar  institutions.  At  the  age  of  twenty-seven  he  was  appointed  a  military 
surgeon,  in  which  capacity  he  served  his  country  with  much  distinction,  at 
a  time  when  wars  were  rife,  for  no  less  than  a  third  of  a  century.  He  was 
not  only  a  member  of  the  fraternity  of  Barber-surgeons,  but  in  time  became 
exalted  to  a  position  of  official  eminence  in  this  important  guild.  "  The 
kings  of  France  transmitted  him  to  their  successors  as  a  legacy  of  the  crown." 
Henry  II.,  Francis  II.,  Charles  IX.,  and  Henry  III.,  each  chose  Pare  as  his 
physician  and  surgeon-in-chief,  and. also  as  member  of  the  privy  counsel. 
Par^  was  an  earnest,  simple,  and  frank  Huguenot.  But  for  his  remarkable 
skill,  and  the  value  of  his  services  to  the  crown  and  the  state,  he  too  would 
have  fallen  a  victim  to  the  atrocious  fanaticism  which  culminated  in  the 
horrible  massacre  of  St.  Bartholomew's  Day. 

His  personal  history  has  the  charm  of  a  romance,  and  his  works  are  almost 
as  fascinating  as  a  fairy  tale.  The  reader  should  do  himself  the  pleasure  of 
making  the  acquaintance  of  both  author  and  book.  Pare  introduced  many 
novelties  and  improvements  into  practical  surgery.  The  application  of  the 
ligature  to  cut  or  wounded  bloodvessels  was  revived,  if  indeed  it  had  ever  been 
previously  practised  in  Europe.  He  believed  this  method  of  arresting  trauma- 
tic hemorrhage  to  be  new,  and  to  have  come  to  him  by  inspiration.  He  says 
"  I  think  it  was  taught  me  by  the  special  favor  of  the  sacred  Deitie ;  for  I 
learnt  it  not  of  my  masters,  nor  of  any  other,  neither  have  I  at  any  time 
found  it  used  by  any."  It  is  possible  that  some  of  this  inspiration  came 
from  the  ancients,  since  he  adds,  "  Only  I  have  read  it  in  Galen,  that  there 
was  no  speedier  remedy  for  staunching  of  blood  than  to  bind  the  vessels 
through  which  it  flowed  towards  their  roots,  to  wit,  the  liver  and  the 
heart."  Celsus,  Avicenna,  Albucasis,  and  other  ancient  and  mediaeval  sur- 
gical writers,  had  spoken  of  the  ligation  of  bloodvessels ;  yet  for  ages  previous 
to  the  time  of  Pare  the  actual  cautery  had  been  the  principal  means  of  staunch- 
ing blood  in  wounds  and  surgical  operations.  Certain  it  is  that  the  ligature 
was  not  in  use  in  his  day,  and  that  its  employment  by  Pare  brought  upon 
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him  violent  and  unmerited  abuse.  Thus,  we  find  Grourmelen  calling  him  a 
blood-thirsty  and  cruel  rascal. 

We  can  fix  almost  the  exact  date  at  which  the  ligature  was  first  employed 
by  Pare,  since  the  edition  of  his  work  published  in  1552  mentions  only  the 
cautery  as  a  means  of  arresting  hemorrhage,  while  the  edition  of  1564  con- 
tains his  first  mention  of  the  ligature  for  this  purpose.  After  he  had 
adopted  this  method  he  seems  to  have  looked  back  upon  the  use  of  the  hot 
irons  with  terror,  "a  thing  very  horrible  and  too  cruel  to  be  mentioned." 
He  laments  that  he  should  ever  have  used  it,  "  whereof  I  am  ashamed  and 
aggrieved."  "  In  conclusion,  I  counsel  the  young  surgeon  to  abandon  this 
miserable  way  of  burning  and  I'oasting."  The  introduction  of  the  ligature 
for  arresting  traumatic  hemorrhage  is  of  so  much  importance  that  it  marks 
an  epoch  in  the  history  of  surgery.  When,  a  little  farther  on,  I  shall  take  occa- 
sion to  speak  of  William  Clowes,  one  of  the  chirurgeons  of  Queen  Elizabeth, 
and  of  his  "  Profitable  and  !N"ecessarie  Booke,"  it  will  be  seen  by  contrast 
how  important  the  ligation  of  arteries  is  in  amputations  and  other  surgical 
operations.  The  collected  works  of  Pare  make  a  ponderous  folio  of  more 
than  a  thousand  pages;  the  result  of  fifty  years'  labor.  He  says,  "  I  aimed 
that  antiquity  may  seeme  to  have  nothing  wherein  it  may  exceed  us,  besides 
the  glory  of  invention ;  nor  posterity  anything  left  but  a  certaine  small  hope 
to  adde  some  things,  as  it  is  easie  to  add  to  former  inventions."  He  thus 
speaks  of  its  pictorial  illustrations  :  "  Being  a  lover  of  carved  workes,  I 
beautified  it  with  three  hundred  formes,  or  graven  figures  and  apt  delineations, 
in  which  whosoever  shall  attentively  looke  shall  find  five  hundred  aiiatomicall 
or  organicall  figures  belonging  to  the  arte  (if  they  be  reckoned  particularly). 
To  every  one  of  these  I  have  given  their  names  and  showed  their  use,  least 
they  should  seeme  to  have  beene  put  in  vainly  for  ostentation  or  delight."^ 

Pare  was  the  first  to  repair  laceration  of  the  perineum  by  sutures,  and  also 
the  first  to  extract  loose  cartilages  from  the  knee-joint.  In  his  works  will  be 
seen  drainage-tubes ;  the  club-foot  boot ;  a  saw  in  every  particular  like  that 
■called  Hey's ;  also  fine  models  of  artificial  legs,  hands;  noses,  ears,  and  eyes. 
While  it  is  true  that  Pare  greatly  simplified  the  treatment  of  wounds,  pai'- 
ticularly  gunshot  wounds,  by  putting  an  end  to  the  barbarous  practice  of 
scalding  them  by  pouring  into  them  boiling-hot  oil,  yet  he  was  far  from  being 
free  from  credulity  and  absurdity.  He  tells  us  in  his  "Voyage  of  Thurin, 
1536,"  the  occasion  that  brought  about  this  change,  and  also  how  he  obtained 
a  "receipt  of  an  excellent  balme  for  wounds  with  gunshot."  He  had  read 
in  "John  de  Vigo's  book  of  wounds  in  generall,"  that  wounds  made  with 
powder  and  ball  must  be  cauterized  with  "  oyle  of  elders  scalding  hot."  So 
finding  that  all  the  other  chirurgeons  followed  this  practice,  he  says : — 

I  tooke  courage  to  doe  as  they  did.  At  last  I  wanted  oyle,  and  was  constrained  in 
steed  thereof,  to  apply  a  digestive  of  yolkes  of  egges,  oyle  of  roses,  and  turpentine.  In 
the  night  I  could  not  sleepe  in  quiet,  fearing  some  default  in  not  cauterizing,  that  I 
should  finde  those  to  whom  I  had  not  used  the  burning' oyle  dead  impoysoned ;  which 
made  me  rise  very  early  to  visit  them,  where  beyond  my  expectation  I  found  those  to 
whom  I  had  applyed  my  digestive  medicine,  to  feele  little  paine,  and  their  wounds 
without  inflammation  or  tumor,  having  rested  reasonable  well  in  the  night :  the  other 
to  whom  was  used  the  sayd  burning  oyle,  I  found  them  feverish,  with  great  paine  and 
tumour  about  the  edges  of  their  wounds.  And  then  I  resolved  with  my  selfe  never  so 
cruelly  to  burne  poore  men  wounded  with  gunshot.  Being  at  Thurin  I  found  a 
chirurgion,  who  had  the  fame  above  all  others,  for  the  curing  of  wounds  of  gunshot,  into 
whose  favour  I  found  meanes  to  insinuate  my  selfe,  to  have  the  receipt  of  his  balme,  as 
he  called  it  wherewith  he  dressed  wounds  of  that  kind,  and  hee  held  me  oflF  the  space  of 

•  Works.     (Johnson's  Translation.)    London,  1634. 


1188  APPENDIX. 

two  yeeres,  before  I  could  possible  draw  the  receipt  from  him.  In  the  end  by  gifts  and 
presents  he  gave  it  me,  which  was  this,  toboyle  young  whelpes  new  pupped,  in  oyle  of 
lillies,  prepared  with  earth  wormes,  with  turpentine  of  Venice.  Then  was  I  joyfull 
and  my  heart  made  glad,  that  I  had  understood  his  remedy,  which  was  like  to  that 
which  I  had  obtained  by  great  chance.  See  then  how  I  learned  to  dresse  wounds  made 
with  gunshot,  not  by  bookes.' 

Pare  gives  us  a  little  example  of  his  egotism  at  the  close  of  this  chapter, 
when  he  says :  "  and  if  there  were  four  hurt,  I  had  alwayes  three  of  them,  and 
if  there  were  question  of  cutting  off  an  arme  or  a  legge,  or  to  trepan,  or  to 
reduce  a  fracture  or  dislocation,  I  brought  it  well  to  passe,"  ..."  and 
when  wee  had  resolved  to  doe  any  serious  worke  of  chirurgery,  twas  Ambrose 
Parey  that  put  his  hand  thereto,  where  I  did  it  promptly  and  with  dexterity, 
and  with  a  great  assurance,  in  so  much  that  the  sayd  physition  admired  me, 
to  see  me  so  ready  in  the  operation  of  chirurgery,  seeing  the  small  age  which 
I  had."     He  was  then  about  twenty-seven  years  old. 

We  can  pardon  all  this  vanity  and  egotism  in  a  man  who,  three  and  a  half 
centuries  ago,  taught  surgeons  to  use  ligatures  in  place  of  red-hot  irons  for 
the  arrest  of  hemorrhage  from  divided  bloodvessels ;  who  revolutionii;ed  the 
treatment  of  gunshot  wounds  by  proving  that  they  were  not  poisoned  wounds, 
and  that  simple  dressings,  yea,  even  the  balm  of  puppies,  was  much  to  be  pre- 
ferred to  cauterization  with  boiling  hot  oil :  that  lacerations  of  the  perineum 
could  be  readily  cured ;  and  that  pus  could  be  drawn  from  deep-seated  wounds 
and  abscesses  by  means  of  drainage-tubes ;  and  who  also  taught  the  profession 
many  other  practical  lessons,  and  devised  many  other  useful  improvements,, 
in  operative  surgery. 

Thomas  Gale,  maister  in  chirurgerie,  was  a  military  surgeon  of  England, 
whose  writings  exercised  a  powerful  influence  in  their  day  in  the  correction 
of  errors  concerning  the  poisonous  character  of  wounds  inflicted  by  gun- 
powder and  by  bullets.  The  gunpowder  was,  previous  to  his  writings, 
supposed  to  be  venomous,  while  the  ball  was  believed  to  accumulate  heat  in 
its  flight,  and  thus  presumed  to  act  upon  the  tissues  through  which  it  pene- 
trated as  an  actual  cautery.  Such  had  been  the  teachings  of  the  most 
eminent  waiters  on  the  subject  down  to  the  middle  of  the  sixteenth  century. 
Gale  successfully  confuted  these  errors  of  Jerome  of  Brunswick,  Giovanni 
di  Vigo,  Alfonso  Ferri,  and  others.  Thomas  Gale  was  born  in  1507,  was  a 
contemporary  of  Pare,  and  received  his  professional  education  from  Richard 
Ferris,  sergeant-surgeon  to  Queen  Elizabeth.  Gale  served  in  the  army  of 
Henry  VIII.  at  Moutrieul,  in  1544,  and  also  with  King  Philip  at  the  battle 
of  St.  Quintin,  in  1557,  and  afterwards  settled  in  London,  where  he  practised 
surgery  with  distinction.  He  published  four  small  works  on  surgery  in  the 
year  1563.  "  An  institution  of  a  chirurgion,  containing  the  sure  grounds 
and  principles  of  chirurgerie."  "  An  enchiridion  of  chirurgerie,  conteining 
the  exact  and  perfect  cure  of  wounds,  fractures,  and  dislocations."  "  An 
excellent  treatise  of  wounds  made  with  gunshot,  in  which  is  confuted  both 
the  grose  errour  of  lerome  Brunswicke,  John  Vigo,  Alfonce  Ferrius,  and 
others,  in  that  they  make  the  wound  venimous  which  commeth  through  the 
common  pouder  and  shot.  And  also  there  is  set  out  a  perfect  and  true 
methode  of  curing  these  woundes."  "  An  antidotarie  conteining  hid  and 
secret  medicines,  simple  and  compound,  as  also  all  such  as  are  required  in 
chirurgerie." 

Besides  the  above,  he  published  in  1579  a  translation  Of  "Guido's  question- 
aries  of  chirurgerie,"  and  an  epitome  of  the  third  and  fourth  books  of  Galen ; 
and  in  1586  he  published  several  treatises  under  the  following  general  title- 

1  Ibid.,  p.  1144. 
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page :  "  Certaine  workes  of  Gralens,  called  methodus  medendi,  with  a  briefe 
declaration  of  the  worthie  art  of  medicine,  the  office  of  a  chirurgion,  and  an 
epitome  of  the  third  booke  of  Galen  of  natural  faculties  :  all  translated  into 
English."  ' 

Gale  gives  a  graphic  account  of  the  degraded  state  of  military  surgery  in 
his  time: — 

I  remember  when  I  was  at  the  wars  of  Muttrel,  in  the  time  of  that  famous  prince, 
King  Henry  the  Eighth,  there  was  a  great  rabblement  there  that  took  upon  them  to  be 
surgeons.  Some  were  sow-gelders,  and  horse-gelders,  with  tinkers  and  cobblers.  This 
noble  sect  did  such  great  cures  that  they  got  themselves  a  perpetual  name,  for  like  as  Thes- 
salus's  sect  were  called  Thessalians,  so  was  this  rabblement,  for  their  notorious  cures, 
called  dog  leeches  ;  for  in  two  dressings  they  did  commonly  make  their  cures  whole  and 
sound  for  ever,  after.  But  when  the  Duke  of  Norfolk,  who  was  then  the  general,  under- 
stood how  the  people  did  die,  and  that  of  small  wounds,  he  sent  for  me  and  certain  other 
surgeons,  commanding  us  to  make  search  how  these  men  came  to  their  death,  whether 
it  were  by  the  grievousness  of  their  wounds,  or  by  the  lack  of  knowledge  of  the 
surgeons ;  and  we,  according  to  our  commandment,  made  search  through  all  the  camp, 
and  found  many  of  the  same  good  fellows  which  toolj  upon  them  the  name  of  surgeons 
— not  only  the  names,  but  the  wages  also.  (Having  ascertained  that  they  were 
imposters,  he  adds)  :  but  in  the  end  this  worthy  rabblement  was  committed  to  the 
Marshalsea,  and  threatened  by  the  Duke's  grace  to  be  hanged  for  their  worthy  deeds, 
except  they  would  declare  the  truth  what  they  were,  and  of  what  occupation ;  and  in 
the  end  they  did  confess  as  I  have  declared  to  you  before. 

The  influence  of  Gale's  writings  and  example  was  greatly  to  simplify  the 
treatment  of  wounds  of  all  kinds,  to  elevate  the  standard  of  professional 
education,  and  to  improve  the  character  of  practitioners. 

There  are  two  curious  little  treatises,  still  extant,  written  in  English  by- 
William  Clowes,  who  was  born  about  the  year  1544.  He  was  a  naval  sur- 
geon, and  served  on  one  of  the  queen's  ships,  the  Aid,  about  the  year  1570. 
In  1573  he  was  engaged  in  full  practice  in  London.  He  was  "one  of  her 
Maiesties  Chirurgions,"  and  for  several  years  a  surgeon  in  the  "  Hospitall  of 
Saint  Bartholomewes,"  and  also  in  "  Christs  Hospital."  The  first  of  these 
tractates  bears  the  following  quaint  title:  "A  briefe  and  necessary  treatise, 
tovching  the  cvre  of  the  disease,  now  vsvally  called  Lves  Veneria,  by  vnctions 
and  other  approved  wayes  of  cvring."  The  first  edition  was  printed  at 
London,  in  1585,  the  second  in  1596,  and  the  third  and  last  in  1637.  It  is 
surprising  to  learn  from  this  work  how  great  a  number  of  cases  of  syphilis 
occurred  at  that  time  in  the  city  of  London,  then  comparatively  a  small 
town.     He  says : — 

If  I  be  not  deceived  in  mine  opinion  (friendly  reader)  I  suppose  the  disease  it  selfe 
was  never  more  rife  in  Naples,  Italic,  France,  or  Spaine,  than  it  is  at  this  day  in  the 
reaime  of  England.  I  pray  God  deliver  us  from  it,  and  to  remove  from  us  that  filthy 
einne  that  breedeth  it.  It  is  wonderfull  to  consider  the  huge  multitude  of  such  as  be 
infected,  and  that  daily  increase,  to  the  great  danger  of  many.  The  causes  whereof,  I 
see  none  so  great  as  the  licentious  and  beastlie  disorder  of  a  great  number  of  rogues 
and  vagabonds,  the  filthy  life  of  many  lewde  and  idle  persons,  men  and  women,  about 
the  citie  of  London,  &c.  By  means  of  which  disordered  persons,  some  other  of  better 
disposition  are  many  times  infected,  and  many  more  like  to  be,  except  there  be  found 
some  redresse  for  the  same :  I  may  speake  boldly,  because  I  speake  truly :  and  yet  I  do 
speak  it  with  griefe  of  minde,  that  in  the  Hospitall  of  Saint  Bartholomew  in  London, 
there  hath  been  .cured  of  this  disease  by  me  and  three  others,  within  five  years,  to  the 
number  of  one  thousand  and  more.  I  speake  nothing  of  Saint  Thomas  Hospital!,  and 
other  houses  about  the  citie,  wherein  an  infinite  multitude  are  daily  cured.  The 
masters  o/  the  foresaid  hospitals,  being  moved  with  devotion,  and  a  Christian-like  care 
towards  these  wicked  and  sinfull  creatures,  are  daily  inforced  to  take  a  number  of  these 
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diseased  people,  that  otherwise  would  infect  many  good  and  honest  persons,  seeking 
with  like  care  to  restraine  this  grievous  infection,  and  yet  the  number  still  increaaeth. 

His  treatment  consisted  chiefly  of  mercurial  iaunction,  carried  to  the  ex- 
tent of  salivation.  He  also  used  turpeth  mineral,  fumigations,  caustics, 
etc.  These  were  the  approved  remedies  of  that  day,  and  they  have  been 
continued  through  the  past  three  centuries,  almost  without  change,  to  the 
present  time.  The  literature  of  syphilis,  embracing  four  hundred  years,  is 
overwhelmingly  voluminous.  The  progress  made  in  the  prevention  and  cure 
of  the  disease  has  been  lamentably  small  and  insignificant. 

The  other  treatise  of  Master  Clowes,  to  which  I  have  referred,  and  far  the 
more  important  of  the  two,  was  first  printed,  in  small  quarto,  at  London,  in 
1591,  and  reprinted  in  1596,  and  in  1637 ;  the  two  later  editions  being- 
"newly  corrected  and  augmented,"  with  alterations  of  title-pages,  etc.  The 
first  edition  bears  the  following  title :  "A  proved  Practice  for  all  young 
Chirurgians,  concerning  Burnings  with  Gun-powder,  and  Woundes  made 
with  Gun-shot,  Sword,  Halbard,  Pike,  Launce,  or  such  other."  The  third 
edition,  1637,  which  is  the  only  one  I  possess,  has  a  still  more  quaint  title. 
"A  profitable  and  necessarie  booke  of  observations,  for  all  those  that  are 
burned  with  the  flame  of  Gun-powder,  &c.,  and  also  for  curing  of  wounds- 
made  with  Musket  and  Caliver  shot,  and  other  weapons  of  warre,  commonly 
used  at  this  day  both  by  Sea  and  Land,  as  hereafter  shall  be  declared :"  etc. 
This  "booke"  contains  the  histories  of  many  very  interesting  cases,  and 
afibrds  an  admirable  view  of  English  surgery  in  the  Elizabethan  period. 
It  is  well  worthy  of  careful  perusal.  The  only  use  I  can  make  of  it  in  this, 
place,  is  to  quote  Clowes's  description  of  the  mode  of  performing  amputations, 
the  arrest  of  hemorrhage,  and  the  method  of  dressing  the  stump : — 

The  manner  and  order  of  taking  off  a  mortified  and  corrupt  leg  or  arme,  which  com- 
meth  oftentimes,  hy  reason  of  wounds  made  with  gunshot,  S^c.     (Cap.  24.) 

Sith  as  I  have  said,  that  oftentimes  it  happenth,  by  reason  of  the  evill  accidents  which 
follow  wounds  made  with  gunshot,  &c.  That  the  whole  member  commeth  to  gangrena, 
sideratio,  or  sphacelus,  so  that  we  are  many  times  constrained  forthwith  to  make  a  speedy 
dispatch,  to  cut  off  the  member,  which  shall  be  done  as  Gale  and  others  very  skilfully 
have  pointed  in  the  whole  afid  sound  parts.  And  if  it  so  fall  out  that  the  leg  is  to  be 
cut  off  beneath  the  knee,  then  let  it  be  distant  from  the  joint  fower  inches,  and  three 
inches  above  the  knee  ;  and  so  likewise  in  the  arme,  as  occasion  is  offered.  These 
things  being  observed,  then  through  the  assistance  of  Almightie  God,  you  shall  luckily 
accomplish  this  worke  by  your  good  Industrie  and  diligence.  But  you  must  be  very 
circumspect  and  careful  of  all  things,  which  concerne  the  methodicall  perfection  of  this 
worke  J  that  is,  you  shall  have  a  great  regard  to  the  state  of  his  body  for  evacuation  and 
dieting :  And  after  that  his  body  is  well  prepared  and  purged,  then  the  same  morning 
you  do  attempt  to  out  off  the  member,  be  it  leg  or  arme,  let  him  have  some  two  houres 
before,  some  good  comfortable  caudell,  or  other  broths,  according  to  the  discretion  of 
the  Physition  or  Chirurgion,  only  to  corroberate  and  strengthen  his  stomache,  and  in 
any  wise  omit  not,  but  that  he,  or  shee,  have  ministered  unto  them  some  good  exhorta- 
tion concerning  patience  in  adversitie,  to  be  made  by  the  minister  or  preacher.  And 
you  shall  likewise  advertise  the  friends  of  the  patient,  that  the  worke  which  you  go 
about  is  great,  and  not  without  danger  of  death,  for  that  many  accidents  and  evill  symp- 
toms do  happen,  which  in  such  cases  many  times  do  admit  no  cure ;  all  which  being 
well  considered,  then  ordaine  the  night  before,  some  good  defensative,  and  let  it  be  ap- 
plied two  or  three  times  about  the  member. 

All  which  being  considered,  you  shall  have  in  readiness  a  good  strong  and  steady 
fourme,  and  set  the  patient  at  the  very  end  of  it ;  then  shall  there  bestride  the  fourme 
behind,  a  man  that  is  able  to  holde  him,  or  hir  fast,  by  both  the  armes;  which  done,  if 
the  leg  must  be  taken  off  beneath  the  knee,  let  there  be  also  appointed  another  strong 
man  to  bestride  the  leg,  that  is  to  be  cut  off,  and  he  must  hold  the  member  very  fast 
above  the  place  where  the  incision  is  to  be  made,  and  very  steadily,  without  shaking, 
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drawing  up  the  skin  and  muscles,  and  he  that  doth  so  hold,  should  have  a  large  strong 
hand,  and  a  good  fast  gripe,  whereby  he  may  the  better  stay  the  bleeding,  in  the  place 
and  steede  of  a  straight  band  or  ligature,  which  hand  indeed  is  also  very  necessarie,  for 
by  reason  of  the  hard  and  close  binding,  it  doth  so  benum  that  part,  that  the  paine  of 
the  binding  doth  greatly  obscure  the  sence  and  reeling  of  the  incision  ;  and  the  foresaid 
hand  is  also  a  good  direction  for  him  that  doth  cut  off  the  member ;  but  yet  in  some 
bodies,  it  will  not  be  amisse  to  admit  bleeding  according  to  discretion,  specially  in  such 
bodies  as  are  of  hot  complexions,  and  do  abound  in  blood,  and  I  have  often  scene,  by 
the  skillfulnes  of  the  holder,  there  hath  not  been  lost  at  a  time  fower  ounces  of  blood  ; 
for  in  weake  bodies  it  is  not  good  to  loose  much  blood :  for  blood  is  said  to  be  the 
treasure  of  life,  and  for  that  cause  chiefly,  a  good  holder  is  not  to  be  spared.  In  like 
manner,  there  must  be  chosen  another  skilful  man,  that  hath  good  experience  in  holding 
the  leg  below,  for  the  member  must  not  be  held  too  high,  for  feare  of  staying  or  choking 
of  the  same,  neither  must  he  beare  down  his  hand  too  low,  for  feare  of  breaking  or  frac- 
turing of  the  bones  in  the  time  it  is  a  sawing  or  cutting  off.  And  he  that  is  the  master 
or  surgeon,  which  doth  cut  off  the  member,  must  be  sure  he  have  a  sharpe  sawe,  also  a 
very  good  catlin,  and  an  incision  knife,  and  then  boldly,  with  a  steddy  and  quicke  hand, 
cut  the  flesh  round  about  to  the  bones,  without  staying,  being  sure  the  periosteum,  or 
panicle  that  covereth  and  compasseth  the  bones  be  also  incised  and  cut,  and  likewise  a 
certain  muscle  or  sinew,  that  runneth  betweene  the  bones  of  the  leg  which  shall  be  done 
with  your  incision  knife :  All  this  being  orderly  performed,  then  set  your  sawe  as  neere 
unto  the  sound  flesh,  as  well  you  may,  and  so  cut  asunder  the  bones,  which  done, 
Ambrose  Pare,  a  man  of  great  knowledge,  and  experience  in  Chirurgie,  willeth,  presently 
after  the  bones  are  cut  asunder,  that  yee  then  draw  the  sides  of  the  wound  together,  with 
fower  stitches,  that  are  deepe  in  the  flesh,  and  made  crosswise  over  the  member,  like 
unto  the  letter  X,  for  saith  he,  you  may  easily  draw  the  portions  of  the  skin  and  their 
divided  muscles,  which  before  the  section  were  drawne  upward,  over  the  bones,  and 
dbver  them  close  on  every  side,  that  they  may  take  the  less  aire,  and  the  wound  sooner 
conglutinate,  &c.  I  must  confesse  that  I  have  cured  many,  and  yet  never  so  stitched 
them :  notwithstanding,  I  wish  all  men  to  follow  in  the  best  way,  for  the  good  of  their 
patient. 

But  I  say,  having  prepared  in  a  readiness,  this  restrictive,  to  staie  the  flux  of 
blood,  I  proceeded  then  as  followeth  :  R  Boli  Armeniaci  ^iij,  Sanguinis  Draconis, 
Aloes,  ana  §j,  Olibani  §jss,  Terree  sigillata,  Mastichis  ana  gj,  Lapidis  Hcematitis 
§ss,  Galois  ex  Testis  ovorum,  Mummice,  ana  §j,  Gypsi  Jiji  Farince  Volatilis  §iv. 
Misce.  Take  of  this  Powder  as  much  as  will  serve  your  turne,  and  mixe  with  the 
said  Powder,  Pilorum  leporis,  et  ovorum  alhuminum  ana  quod  satis  est,  let  your  Hare 
haires  be  the  whitest  and  the  softest  that  is  taken  from  under  the  belly  of  the  Hare,  and 
cut  so  fine  as  possible  may  be,  and  with  the  said  powder  let  all  be  mixed  togither,  and 
so  brought  to  a  reasonable  thicknesse.  And  note  that  before  yee  cut  off  tlie  member, 
let  there  be  in  like  manner  made  for  the  purpose,  three  or  fower  small  bolsters  or  but- 
tons, fashioned  in  the  top  or  upper  part  like  a  Dove's  egge,  or  as  a  sugar  lofe  button, 
flat  in  the  bottom  to  the  compasse  of  a  French  crown,  and  round  upwards  as  aforesaid ; 
and  these  you  shall  make  of  very  fine  towe,  according  to  Art,  wrought'  up  in  water  and 
vinegar,  whereupon  you  shall  apply  some  part  of  the  restrictive,  being  mixed  as  I  have' 
before  declared.  But  yee  shall  heere  further  note  that  one  Gulemew,  a  famous  Chirur- 
geon  in  France,  with  other  very  learned  and  skilful  men,  counselleth  us  to  drawe  out  the 
veins  and  arteries  with  an  instrument  called  a  Eaven's  bill,  and  then  they  tie  those 
vessels  with  a  double  strong  ligature  or  thread,  and  so  safely  stay  the  bleeding,  but  for 
that  I  never  practiced  this  order  by  stiching  the  veins  and  arteries,  I  will  leave  it  as 
aforesaid,  and  precede  with  mine  owne  approved  practise :  and,  therefore,  I  say  when 
the  holder  of  the  member  above  the  knee  doth  partly  release  the  fast  holding  of  his 
hand,  by  little  and  little,  whereby  you  may  the  better  perceive  and  see  the  mouths  of 
the  veins,  that  are  incised  and  cut,  and  upon  those  veins  you  shall  place  the  round  endes 
of  the  small  buttons,  and  upon  them  presently  lay  on  a  round  thicke  bed  of  towe  made 
up  in  water  and  vinegar,  so  that  it  be  fit  as  neere  as  you  can  guess  it,  to  the  compasse 
of  the  stumpe  or  member  that  is  taken  off,  and  thereon  spread  the  restrictive ;  and  upon 
that  againe,  you  shall  lay  another  broder  bed  of  towe  made  up  as  you  have  heard,  so 
large  that  it  may  compasse  over  the  member,  and  that  it  may  be  safely  tied  to  keepe  on 
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the  rest ;  wbereupon  yee  shall  in  like  manner  spread  of  the  restrictive  reasonable  thick, 
afore  yee  place  it  to  the  rest,  and  yee  shall  cut  it  in  fewer  places,  one  cut  right  over 
against  another,  an  inch  in  length  and  somewhat  more  :  and  yee  shall  tie  or  fasten  the 
said  large  bed  to  with  a  ligature,  which  they  call  a  choke  band  doubled  two  or  three 
times,  being  flat,  and  fully  an  inch  brode  and  a  yard  long :  in  the  middle  of  the  said 
ligature  or  band,  you  shall  spread  some  of  the  restrictive,  so  that  it  may  take  the  better 
hold  unto  the  large  bed  of  towe,  being  very  fast  tied,  then  you  shall  place  thereon  a 
double  large  bed  of  soft  linnen  cloth,  and  then  with  a  strong  rowler  of  fower  inches 
brbde,  and  three  or  fower  yards  long,  let  it  be  artificially  rowled,  and  where  the  blood 
beginneth  to  shew,  in  that  place  speedily  lay  on  a  good  compressor  or  thicke  bolster 
made  of  tow  brought  up  in  water  and  vinegar,  the  thickness  in  the  middle  to  a  man's 
hand,  and  the  thinner  towards  the  edges,  in  compasse  of  a  Philip's  dolor,  more  or  lesse, 
as  you  suppose  the  greatness  of  the  flux  to  be,  and  couch  them  close  to,  in  as  many 
places  as  the  blood  doth  shew  itselfe,  and  thus  with  two  or  three  rowlers,  and  as  many 
soft  linnen  beds,  some  single,  and  some  double,  with  a  sufficient  number  of  bolsters,  some 
great  and  some  small,  you  may  safely  stay  the  flux  of  blood  :  which  order  and  way  did 
never  faile  me,  nor  any  other  that  have  used  the  same  according  unto  the  order  here 
prescribed :  also  sometimes  we  do  use  to  draw  over  the  great  bed  of  tow,  being  surely 
tied  with  the  foresaid  chokeband,  a  wet  Oxe  bladder,  and  so  do  pull  it  close  up  over  the 
same,  the  which  is  tied  fast  also  with  a  ligature  or  chokeband,  and  upon  the  same  a 
double  or  single  bed  of  soft  linnen  cloth,  and  thus  with  a  few  brode  bolsters  and  rowlers 
very  orderly  is  staled  the  flux  of  blood.  All  which  being  artificially  done,  then  you  shall 
as  easily  as  possiblb  may  be,  cariethe  patient  to  his  bed,  having  a  pillow  made  ready 
to  rest  the  member  on  :  Thus  let  him  lie  with  as  much  quietness  as  you  can,  keeping 
a  convenient  diet ;  then  the  third  or  fourth  day  if  nothing  do  let,  you  shall  have  in  a 
readiness  steuphs  of  white  wine,  with  decent  rowlers  and  bolsters,  and  other  necessaries 
meete  for  the  second  dressing.  To  conclude,  yee  shall  here  observe,  that  if  at  any  time 
you  have  not  of  my  restrictive  powder  in  a  readiness,  you  may  use  either  Vigoe's  order, 
to  cauterize  the  place,  with  a  bright  cauterizing  iron,  or  else  with  M.  Gale's  powder, 
which  is  a  most  worthy  invention,  and  better  pleaseth  the  patient,  than  the  hot  glowing 
irons,  which  are  very  offensive  unto  the  eie.  But  yet  the  powder  wrought  with  extreme 
paine,  and  made  a  very  great  eschar,  and  by  that  means  the  bone  hath  been  afterwards 
new  cut  againe,  and  so  did  make  a  very  long  work  in  some,  ere  ever  they  were  cured. 
The  powder  which  I  have  here  published,  is  of  my  own  invention,  and  it  never  causeth 
paine,  but  often  bringeth  with  it  a  perfect  white  digestive  matter,  which  powder  I  did 
keepe  secret  to  mine  own  private  use,  and  I  did  first  put  it  in  practice  in  the  Hospital 
Saint  Bartholomews,  as  it  is  well  knowne  at  this  day  unto  some  of  the  Surgeons  that 
then  served  with  me  there,  who  were  present  with  me  at  that  time,  when  there  was 
taken  off  in  one  morning,  seaven  legs  and  armes,  where,  by  the  assistance  and  helpe  of 
Almightie  God,  we  staied  all  their  fluxes  of  blood,  without  any  paine  unto  them,  but 
onely  in  the  compression  and  close  rowling,  and  tenderness  of  the  wound  excepted. 
After  that  time,  it  was  given  out,  and  made  knowne  to  divers  Surgeons,  that  were  very 
desirous  to  have  it. 

The  "gentle  reader"  will  excuse  me  for  having  made  bo  lengthy  a  quota- 
tion from  the  "  booke"  of  Master  Clovpes.  It  is  historically  extremely  in- 
teresting, as  it  was  written  at  the  period  of  transition  from  the  barbarous 
use  of  the  actual  cautery  as  a  means  of  arresting  traumatic  hemorrhage,  to 
the  employment  of  the  ligature  for  this  purpose.  Here  we  learn  the  com- 
position and  use  of  "  restrictive  powders,"  of  the  custom  of  keeping  their 
methods  and  inventions  profoundly  secret,  of  the  complex  dressings  of 
stumps,  of  the  caution  and  tardiness  with  which  new  modes  of  practice  were 
adopted,  as  shown  by  Clowes's  rejection  of  the  ligature,  and  of  the  covering  of 
the  stump  with  the  integument,  which  was  the  forerunner  of  the  flap  opera- 
tion. We  also  learn  from  this  work  of  three  centuries  ago,  how  remarkably 
well  the  old  English  surgeons  succeeded,  in  "  staing  all  the  fluxes  of  blood" 
in  their  cases  of  amputation,  and  also  observe  with  admiration  how  antisep- 
tic, air-excluding,  almost  Listerian,  these  somewhat  clumsy  dressings  were. 
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Surgery  was  enriched  by  many  improvements  in  the  course  of  the  event- 
ful sixteenth  century.  The  surgery  of  war  received  particular  attention,  but 
it  would  be  entirely  impracticable  to  attempt  an  enumeration  of  all  that 
was  done  in  the  field  of  military  surgery.  l!^either  will  space  admit  of  a 
list  of  the  names  of  the  authors,  or  of  the  treatises,  both  great  and  small, 
which  were  added  to  the  literature  of  the  subject  during  this  period.  A 
brief  allusion  to  a  few  of  the  most  celebrated  is  all  that  can  be  made  in  this 
place. 

Alfonso  Ferri,  Ferrus,  or  Ferrius,  as  we  often  find  it  spelt,  was  a  native  of 
!N^aples,  and  flourished  about  the  middle  of  the  sixteenth  century.  He  arose  to 
great  eminence,  being  the  first  physician  and  surgeon  of  Pope  Paul  III.,  and 
was  the  author  of  several  works  on  surgery  as  well  as  on  venereal  diseases. 
He  was  the  inventor  of  a  very  ingenious  instrument  for  the  extraction  of  deeply 
imbedded  bullets,  which  device  was  employed  by  surgeons  for  many  years, 
being  always  known  as  the  Alfonsinurn.  It  consisted  of  three  spring  steel 
branches,  equal  in  size,  and  with  sharp  retractile  teeth  ;  these  were  fixed  in  a 
handle,  and  held  together  by  means  of  a  sliding  ring,  and  when  closed  the  end 
was  round  and  smooth,  as  was  also  the  cylinder  which  was  made  by  the  junc- 
tion of  the  three  branches.  In  this  condition  it  was  passed  along  the  sinus 
made  by  the  ball,  which,  when  touched,  was  grasped,  by  sliding  up  the  ring 
and  permitting  the  branches  to  expand.  Having  thus  been  seized,  the  ring  was 
pushed  down  tightly,  and  the  instrument  holding  the  bullet  extracted.  The 
Alfonsinurn  became  the  model  for  many  similar  prehensile  instruments,  some 
of  which  are  still  employed  in  surgery. 

In  the  year  1555,  there  was  published  in  Latin,  at  Tigurium  (Zurich),  a 
magnificent  folio  of  more  than  four  hundred  leaves,  under  the  title  "_De 
chirnrgia  scriptores  optimi  quique  veteres  et  recentiores,"  etc.  The  book  con- 
tains the  works  of  Jean  Tagault,  of  Jacob  Holler,  of  Marianus  Sanctus,  of 
Angelus  Bologninus,  of  Michael  Angelo  Biondo,  of  Bartolommeo  Maggi, 
of  Alfonso  Ferri,  and  of  Joannes  Langius,  together  with  the  treatises  of 
Gralen  on  bandages,  and  of  Oribasius  on  fractures  and  luxations,  and  the 
machines  for  their  adjustment.  To  all  of  which  is  added  an  account  of 
the  medicines  employed  in  surgery,  by  Jacob  Dond,  and  remarks  on  the 
excellence  and  antiquity  of  surgery,  by  Conrad  Gesner.  I  mention  this  book 
as  an  example  of  the  ponderous  treatises  on  surgery  which  were  in  use  at  the 
time  which  I  am  now  considering.  The  work  was  amply  illustrated  with 
large  wood  engravings  of  many  very  interesting  surgical  instruments  then  in 
use.  The  volume  is  rich  in  treatises  on  the  cure  of  wounds  of  all  sorts,  but 
particularly  those  made  with  fire-arms.  I  advise  the  curious  reader  to  hunt 
in  the  libraries  for  this  collection,  wherein  he  will  find  a  world  of  interest. 
There  are  figures  of  the  Alfonsinurn,  and  numerous  other  bullet-forceps,  almost, 
if  not  quite  equal  to  the  best  now  in  use.  There  also  he  will  see  the  lithotomy 
instruments  of  Marianus  Sanctus,  his  grooved-Staff",  his  spoons,  scoops,  for- 
ceps, etc. 

John  "Woodall,  a  distinguished  English  military  and  naval  surgeon,  was 
born  about  the  year  1549.  He  served  in  France  as  surgeon  with  the  troops 
sent  by  Queen  Elizabeth  to  the  aid  of  Henry  IV.  He  was  a  surgeon  of  St. 
Bartholomew's  Hospital,  and  surgeon-general  of  the  East  India  Company. 
He  wrote  a  book  which  became  quite  famous,  entitled  "The  Surgeon's 
Mate"  (1617),  also  the  "Viaticum,  or  Pathway  to  the  Surgeon's  Chest" 
(1620),  and  several  other  works.  He  was  the  first  to  suggest  amputation  of 
the  leg  as  low  as  the  ankle,  in  diseajSes  and  injuries  of  the  foot.  This  hint 
he  obtained  from  travellers  in  the  East  Indies,  who  had  seen  cases  of  persons 
who  had  undergone  the  punishment  of  having  their  feet  chopped  off,  and 
who  had  recovered,  being  able  to  walk  very  well  by  putting  the  stumps 
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into  cases  of  bamboo.  I  find  in  his  "  Surgeon's  Mate,"  that  he  follows  the 
same  practice,  laid  down  by  Clowes,  in  arresting  hemorrhage  after  the  "  dis- 
membering" or  amputation  of  limbs,  viz:  the  "buttons"  and  "restrictive 
powder."  He  evidently  regarded  the  dismemberment  of  a  limb  as  an  ex- 
ceedingly serious  operation,  giving  the  following  admonitions: — 

If  you  be  constrained  to  use  your  saw,  let  first  your  patient  be  well  informed  of  the 
eminent  danger  of  death  by  the  use  thereof,  prescribe  him  no  certaintie  of  life,  and  let 
the  worke  be  done  with  his  owne  free  will  and  request,  and  not  otherwise. .  Let  him 
prepare  his  soule  as  a  ready  sacrifice  to  the  Lord  by  earnest  prayers ;  craving  mercie 
and  helpe  unfainedlie :  and  forget  thou  not  also  thy  dutie  in  that  kinde,  to  crave  mercie 
and  helpe  from  the  Almightie,  and  that  heartily.  For  it  is  no  small  presumption  to 
dismember  the  image  of  God. 

He  tells  us  in  his  Treatise  of  Gangrena  and  Spachelos  (1639)  that  he  had 
been  a  surgeon  for  "  the  space  of  50  yeares,"  and  that  "  for  the  space  of  nere 
24  yeares"  he  had  been  a  surgeon  in  the  Hospitall  of  St.  Bartholomews, 
where  he  had  "  taken  off,  atid  holpen  to  take  off  many  more  then  one  hun- 
dred of  legges  and  armes,"  "  and  further-more  I  affirme  that  not  above  foure 
of  each  twenty  dismembered,  but  lived  to  have  beeue  healed."  l^o  marvel, 
then,  that  he  should  have  dread  of  dismembering  the  Image  of  God. 

Franciscus  Arceus,  a  celebrated  Spanish  surgeon,  was  born  in  1493,  and 
died  in  1573.  He  had  an  ample  experience  in  the  wars  of  that  period,  and 
wrote  a  work  on  the  cure  of  wounds,  which  became  very  famous,  being  first 
printed  in  Latin,  in  1574,  at  Antwerp.  It  was  translated  into  German, 
Dutch,  and  English.'  He  was  a  strong  advocate  of  turpentine  in  the  cure  of 
wounds. 

Hhinoplasty  had,  no  doubt,  been  practised  more  or  less  crudely  through 
all  the  ages  from  the  time  of  Celsus  to  the  middle  of  the  sixteenth  century. 
The  restorer  and  champion  of  this  variety  of  surgery  was  Gasparo  Taglia- 
cozzi,  or  Taliacotius,  as  we  commonly  see  the  name  printed.  He  was  a  cele- 
brated professor  of  anatomy  and  surgery  in  the  University  of  Bologna.  He 
was  born  at  Bologna  in  1546,  and  died  in  the  same  city  in  1599.  His  great 
work  "De  Curtorum  Chirurgia  per  Insitionem,  libri  duo,"^  with  its  twenty- 
two  Icons,  is  classical,  monumental,  and  justly  famous.  "The  Taliacotian 
operation,"  for  the  restoration  of  the  nose,  is  described  in  all  modern  works 
on  surgery. 

Fabricius  ab  Acquapendente  (1537-1619)  was  a  celebrated  anatomist  and 
surgeon,  who  was  professor  of  these  departments  in  the  University  of  Padua 
for  many  years,  being  the  successor  of  the  distinguished  Fallopius,  and  the 
master  of  the  renowned  Harvey.  Jerome  Fabricius  has  been  styled  the 
father  of  modern  surgery.  He  made  many  improvements  in  both  the  science 
and  art  of  surgery,  his  works  being  so  highly  esteemed  and  so  eagerly 
demanded  that  no  less  than  eighteen  editions  were  published,  in  various  lan- 
guages and  in  different  countries,  extending  over  a  period  of  one  hundred 
years. 

Josephus  Quercetanus,  Joseph  du  Chesne,  or  Quesne,  or  Duchesne,  was 
born  in  1544,  and  died  at  Paris  in  1609.  He  was  physician  of  Henry  IV., 
and  associated  with  Guy  Patin  and  other  celebrities  of  the  court.  He  was 
the  author  of  many  works  on  medicine  and  surgery.  Those  of  most  import- 
ance to  our  art  are  his  treatises  on  the  cure  of  gunshot  wounds,  which 
were  published  at  Lyons  in  1576,  and  translated  into  English  by  John  Hester, 
and  published  in  small  quarto  at  London  in  1590,  with  the  following  title : 
"  The  Scloptarie  of  Joseph  Quercetanus,  phisition.  Or  His  booke  containing 

•  By  Jolm  Reed,  Chirurgeon.    4to.     Londoji,  1588. 
2  Published  at  Venice,  in  folio,  1597. 
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the  cure  of  wounds  received  by  shot  of  Gunne  or  such  like  engines  of  wwrre. 
Whereunto  is  added  his  Spagericke  antidotary  of  medicines  against  the 
aforesaid  woundes."  All  the  old  errors  of  venom  in  gunshot  wounds,  the 
compounding  of  complex  unguents,  and  the  like,  are  taught  by  this  author. 
It  is  historically  interesting  as  showing  the  state  of  military  surgery  at  that 
date ;  it  is  curious,  and  now  quite  a  rare  book. 

Felix  Wurtz,  or  Wurtzius,  of  Basle,  who  flourished  about  1575,  wrote  a 
work  on  surgery  which  was  translated  from  the  German  into  English,  and 
published  at  London,  in  small  quarto  in  1632.  This  "Eook  of  that  famous 
and  well  expert  surgeon  Felix  Wurtz,  Citie  Surgeon  of  Basell,"  had  already 
been  reprinted  twenty-eight  times  in  German,  and  also  several  times  in  Bel- 
gic,  during  the  previous  half  century.  It  was  chiefly  devoted  to  the  "  Cure 
of  all  sorts  of  Wounds  in  Mans  Body,  from  the  Head  to  the  Toe."  It 
treated  also  of  "  other  Infirmities  belonging  to  Surgerie  ;"  as  well  as  "  of  all 
kinds  of  Balmes,  Salves,  Plaisters,  Ointments,  Oyles,  Blood-stenchers,"  etc. 
It  is  in  books  of  this  sort  that  we  are  made  familiar  with  the  every-day  sur- 
gery of  the  period. 

There  is  yet  a  multitude  of  surgical  treatises  still  extant,  which  were 
written  and  published  in  the  sixteenth  and  seventeenth  centuries,  and  which 
possess  more  or  less  interest  historically,  but  limited  space  precludes  even  the 
briefest  mention  of  their  titles,  far  less  an  analytical  digest  of  their  contents. 
Those  which  have  been  cited,  or  may  yet  be  referred  to,  are  such  as  were 
most  famous,  and  most  worttiy  of  note,  on  account  of  containing  improve- 
ments in  surgical  practice,  or  those  that  exercised  the  most  potential  influence 
in  the  correction  of  contempoi'ary  errors. 

Among  the  interesting  monumental  works  on  surgery,  none  is  more  curious 
or  worthy  of  mention  than  that  of  Joannes  Andreas  a  Cruce,  or,  as  the  French 
write  his  name,  Jean  Andre  Delacroix.  This  work  was  first  published  in  his 
native  city  of  Venice,  in  folio,  in  1573.  From  the  number  of  its  editions  the 
work  must  have  been  in  great  demand.  It  is  profusely  illustrated  with  wood 
engravings.  It  is  here  that  we  find  pictures  of  the  greatest  number  and 
variety  of  the  instruments  used  by  the  ancient  chirurgeons.  More  than  a 
hundred  engravings  are  devoted  to  trephines  and  other  instruments  used  in 
operations  upon  the  head  ;  to  which  ai'e  added  quite  large  scenic  pictures  of 
operations,  with  surgeons,  attendants,  domestic  interiors,  family,  dogs,  cats, 
and  mice.  There  are  two  full-page  pictures  of  battles,  with  army  surgeons 
in  the  foreground,  engaged  in  operating  upon  the  wounded  (pp.  126,  131); 
also  figures  of  all  the  forms  of  arrow-head  mentioned  by  Paulus  ^gineta 
and  the  Arabian  writers,  with  the  instruments  needed  for  their  extraction. 
There  is  much  surgical  anatomy  interspersed  in  the  various  sections  of  this 
grand  old  treatise. 

Giovanni  di  Vigo,  a  native  of  Genoa,  flourished  towards  the  end  of  the  fif- 
teenth and  the  early  part  of  the  sixteenth  centuries.  He  wrote  a  very  com- 
plete treatise  with  the  following  title:  "Praetica  in  Arte  Chirurgica  copiosa, 
continens  novem  libros."  He  was  the  physician  and  surgeon  of  Julius  II., 
and  resided  in  Eome,  at  which  place  the  first  edition  of  his  work  was  pub- 
lished, in  folio,  in  1514.  It  was  published  in  many  places,  and  translated 
into  many  languages,  in  the  course  of  two  centuries,  being  highly  esteemed 
as  a  standard  authority.  It  was  published  in  English,  at  London,  in  1543. 
In  the  dedication,  the  translator  says :  "  I  thynke  that  uothyng  canne  better 
testifie  and  proove  the  connynge  of  this  man,  than  that  he  continued  so  long 
with  so  greate  prayse,  practysynge  at  Rome  in  such  a  multitude  of  curtisanes, 
neyther  priestes,  bysshopses,  nor  cardinales  excepted,  as  it  playnlye  appeareth 
in  his  book." 

Gulielmus  Fabricius  Hildanus,  who  was  distinguished  after  the  manner 
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of  Hieronymus  Fabricius  ab  Acquapendente,  by  Latinizing  the  name  of  his 
place  of  nativity,  was  born  in  Hilden,  near  Cologne,  in  1560,  and  died  in  the 
year  1634.  He  was  the  most  eminent  German  surgical  writer  of  the  sixteenth 
and  seventeenth  centuries.  He  wrote  a  large  number  of  treatises  on  different 
subjects  relating  to  this  department  of  the  healing  art.  He  was  the  first  to 
collect  and  report  interesting  cases  of  surgical  diseases  and  operations.  Six 
centuries,  as  he  styled  each  of  his  series  of  one  hundred  cases,  were  published 
at  different  times,  and  these,  with  his  other  treatises,  were  collected  together 
and  published,  under  the  title  of  Opera  Omnia,  in  a  ponderous  folio,  in  1646, 
forming  a  work  of  great  interest  and  value.  About  this  time  there  was  in- 
stituted in  Germany  a  serial,  annual  publication,  under  the  name  of  Epheme- 
rides.  It  was  continued  for  many  years,  and  until  medical  and  surgical 
journals  were  established.  This  work  became  the  repositoryof  many  very 
important  surgical  cases,  and  constitutes  a  valuable  addition  to  the  surgical 
literature  of  the  period. 

Johann  Scultz,  or  Joannes  Scultetus,  was  born  atUlm  in  the  year  1595,  and 
died  in  1645.  He  was  an  eminent  surgeon,  and  author  of  a  work  on  the 
instruments  employed  in  surgery,  which  bore  the  title  "Armamentarium 
Chirurgicura  XLIII.  Tabulis  JEiVi  elegantissime  Incisis,  etc."  It  is  a  work 
that  was  of  great  importance,  and  so  renowned  that  it  was  published  in  various 
languages  and  countries,  and  for  a  period  of  nearly  a  hundred  years,  l^o 
less  than  a  score  of  editions  were  published  from  1653  to  1748  ;  two  were  in 
folio,  five  in  quarto,  and  thirteen  in  octavo.  It  was  first  published  at  Ulm, 
in  1653,  in  folio,  eight  years  after  the  death  of  the  author.  In  the  forty- 
three  plates  there  are  beautifully  illustrated  many  hundreds  of  ingenious 
surgical  instruments,  both  ancient  and  modern.  Here  can  be  seen  almost 
all  instruments,  or  at  least  the  suggestion  of  nearly  all,  that  are  now  used  in 
surgery,  among  which  are  many  that  are  in  these  days  known  by  the  names 
of  very  recent  inventors.  It  is  an  old  quarry  which  has  been  extensively 
worked.  This  is  the  pioneer  of  surgical  "  arraamentariums,"  of  which  a  large 
number  have  since  appeared,  mostly  from  instrument-makers  to  advertise 
their  wares.  ISTot  so,  however,  with  the  grand  folio  of  Seerig,  with  its  145 
plates  containing  over  five  thousand  figures  of  surgical  instruments  (1835—8). 

The  invention  of  gunpowder  and  of  fire-arms  marks  an  epoch  in  the  history 
of  surgery.  While  the  soldier  was  struck  with  consternation  by  the  whole- 
sale slaughter  which  resulted,  the  surgeon  was  equally  dismayed  by  the  mor- 
tality which  was  occasioned  by  this  novel  variety  of  wounds,  and  at  the  same 
time  much  perplexed  and  greatly  baffled  in  his  attempts  to  treat  them.  Pierre 
Dionis,  a  French  surgeon,  who  wrote  a  treatise  under  the  title  of  "  A  Course 
of  Chirurgical  Operations,"  which  first  appeared  in  1707,  thus  speaks  of  the 
invention  of  gunpowder :  "  Some  ages  since  there  came  out  of  Hell  a  Monster, 
in  the  Habit  of  a  Monk,  who  trying  chymical  experiments,  invented  a  Com- 
position of  Saltpetre  and  Sulphur,  which  we  call  Gunpowder.  This  diabolical 
invention,"  etc.  The  great  obstacle  to  the  proper  treatment  of  this  class  of 
wounds  arose  from  the  erroneous  conception  that  gunpowder  was  poisonous, 
and  that  the  velocity  of  the  ball  generated  so  great  a  heat  as  to  destroy  the 
tissues  with  which  it  came  in  contact  in  its  course  through  any  portion  of 
the  body  or  limbs.  These  errors  were  difficult  to  correct,  and  many  years  of 
time  were  required,  unspeakable  tortures  were  needlessly  inflicted,  and  thou- 
sands of  human  lives  were  sacrificed,  before  the  world  learned  to  trust  to 
nature,  to  cleanliness,  and  to  simple  dressings.  Thus  the  treatment  of  wounds 
passed  from  the  safer  plan  of  expectancy,  through  the  medium  of  charms 
prayers,  and  incantations,  to  the  course  of  barbarous  interference,  by  the  use 
of  boiling  hot  oils,  the  actual  cautery,  and  the  vilest  of  irritating  unguents. 
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To  all  of  which  must  be  added  the  "  vulnerary  beverages,"  "  weapon  salves," 
and  "  sympathetic"  and  "  magnetic  powders." 

Among  the  many  surgical  writers  of  the  seventeenth  century  was  Matthew 
Godfrey  Purmann  (or  Purmannus),  who  was  styled  "chief  chirurgeon  of  the 
city  of  Breslau."  He  wrote  several  important  surgical  treatises  which  were 
published  at  Frankfort,  and  at  Jena.  Purmann  served  in  the  army  from 
1674  to  1679.  His  works  were  written  in  "  High  Dutch,"  and  only  one  of 
them  was  translated  into  English,  viz :  his  "  Chirurgia  Curiosa  ;  or  the  newest 
and  most  curious  observations  and  operations  in  the  whole  art  of  chirurgery," 
etc.,  which  appeared  as  a  folio,  at  London,  in  1706,  having  been  first  pub- 
lished at  Frankfort,  in  quarto,  in  1694,  and  lastly  at  Jena,  in  quarto,  in 
1715.  The  English  edition  was  "  illustrated  with  large  chirurgical  figures, 
of  patients  as  well  as  instruments,  invented  by  Dr.  Solingen,  curiously 
engraven  on  copper  plates."  This  work  is  curious  indeed,  and  must  have 
been  useful  in  its  time ;  it  is  replete  with  cases,  and  sets  forth  the  secret 
and  other  remedies,  as  well  as  operations  of  that  day.  I  mention  it  partly 
on  account  of  its  rarity,  and  partly  to  refer  to  the  strange  notion  which 
once  extensively  prevailed  among  surgeons,  concerning  the  cure  of  wounds 
by  sympathy,  by  transplantation,  and  by  the  use  of  "  weapon  salves."  These 
are  treated  of  in  Book  III.,  Chap.  V.,  of  Purmann's  work.  He  gives  the  for- 
mula for  the  weapon  salve,  among  the  ingredients  of  which  are  earth  worms, 
human  mummy,  swine's  brain,  magnet,  and  "  the  moss  of  a  man's  skull  that 
was  either  kill'd  or  hang'd,  and  gather'd  when  the  star  Venus  is  predominate." 
He  tells  us,  "  this  Unguent  I  had  always  with  me  in  the  camp,  and  have  often 
used  it  with  good  success."  The  following  are  the  directions  for  its  employ- 
ment: "  Take  the  weapon  or  instrument  wherewith  the  patient  was  wounded, 
while  it  is  bloody,  or  instead  of  it  a  stick  put  into  the  wound  that  it  may  be 
bloody.  Anoint  it  with  the  unguent  about  a  hand's  breadth,  and  wrap  it  up  in 
a  clean  linen  rag  or  paper,  your  hands  being  very  clean,  and  then  lay  the  weapon 
or  stick  in  a  place  neither  too  hot  nor  cold  ;  two  or  three  days  after  anoint  it 
again,  and  so  for  four  or  five  times  till  the  wound  is  well.  The  patient  in 
the  mean  time  must  keep  the  wound  clean,  and  cover  it  with  a  fine  linen  rag, 
without  applying  any  medicine  to  it."  Then  follows  a  case  cured  in  this 
manner.  This  delusion  of  magnetical  and  sympathetic  influence,  when  ex- 
ploded, must  have  had  a  great  eifect  in  simplifying  the  treatment  of  all  kinds 
of  wounds,  since  it  was  made  manifest  that  thorough  cleanliness  and  exclu- 
sion of  the  air  were  the  only  elements  requisite  to  aid  the  natural  cure.  Space 
will  not  admit  of  further  detail  regarding  this  myth.  The  reader  will  find 
much  that  is  curious  on  the  subject  in  the  works  of  Purmann,  Sir  Kenelm 
Digby,  Paracelsua,  and  Van  Helmont.  It  would  require  a  volume  to  tell  the 
story  fully. 

The  history  of  surgery  would  be  very  incomplete  if  the  name  and  works 
of  Richard  Wiseman  were  omitted.  He  was  sergeant-surgeon  of  Charles  II., 
and  enjoyed  the  advantages  of  a  long  and  valuable  service  in  the  civil  wars  of 
England.  He  became  very  eminent,  and  has  been  styled  the  Ambtoise  Pare 
of  the  Britannic  nation.  His  "  Eight  Chirurgical  Treatises"  constitute  the 
most  valuable  contribution  to  surgery  that  had  ever  been  made  in  that  country 
down  to  the  time  at  which  they  appeared.  They  have  been,  and  ever  will  be, 
regarded  as  the  most  precious  monument  of  English  surgery.  They  were 
published  four  times  in  folio,  1676-1705,  and  twice  in  octavo,  1719-1734. 
These  treatises  abound  in  very  sensible  and  highly  practical  observations. 
Amouo-  other  precepts  is  the  following,  which  relates  to  the  important  ques- 
tion of  the  propriety  of  immediate  amputation  in  cases  of  severe  gunshot 
wound,  and  which  was  laid  down  almost  two  hundred  years  in  advance  of 
its  final  confirmation  and  adoption  by  modern  military  surgeons.     Wiseman 
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says:  "  In  heat  of  fight,  wether  it  be  at  sea  or  land,  the  chirurgeon  ought 
to  consider,  at  the  first  dressing,  what  possibility  there  is  of  preserving  the 
wounded  member ;  and,  accordingly,  if  there  be  no  hopes  of  saving  it,  to 
make  his  amputation  at  that  instant,  while  the  patient  is  free  of  fever."  In 
another  place  AViseman  speaks  of  the  importance  of  posture  in  the  reduc- 
tion of  hernia,  and  mentions  an  engine,  as  he  calls  it,  for  holding  a  man  with 
his  heels  above  his  head,  for  this  purpose.  He  also  argues  in  favor  of  a  cut- 
ting operation  in  strangulated  hernia.  Pins  were  his  favorite  means  of 
coaptating  wounds,  by  the  use  ■  of  which  he  recognized  the  superiority  of 
metallic  sutures.  His  treatises  are  eminently  worthy  of  a  careful  perusal 
even  at  this  day.  With  all  his  sound  sense  and  I'ipe  experience,  he  was, 
nevertheless,  superstitious  and  credulous  in  reference  to  the  eflicacy  of  the 
Royal  Touch  in  the  cure  of  scrofula,  or  the  king's  evil,  as  it  was  termed. 
He  declares  that  "  his  majesMe  cureth  more  in  any  one  year  than  all  the 
chirurgeons  of  London  have  done  in  an  age,"  and  also  avers  that  "  I  myself 
have  been  a  frequent  eye-witness  of  many  hundreds  of  cures  performed  by 
his  Majestie's  Touch  alone,  without  any  assistance  of  chirurgerie ;  and  those, 
many  of  them,  such  as  had  tired  out  the  endeavours  of  able  chirurgeons 
before  they  came  thither."   ' 

Lawrence  Heister,  and  his  "  General  System  of  Surgery,"  deserve  a  brief 
notice.  Heister  was  born  at  Frankfort  on  the  Main,  in  1683,  and  died  in 
1758.  He  was  a  pupil  of  the  celebrated  anatomists,  Ruysch  and  E,au,  of  Am- 
sterdam, and  an  accomplished  army  surgeon,  having  had  ample  experience  in 
1707-9,  in  the  war  between  the  French  and  Dutch  in  Flanders.  He  wrote 
a  large  numher  of  surgical  dissertations  and  treatises,  some  of  the  most  im- 
portant of  which  were  on  wounds,  particularly  those  by  gunshot.  At  the  time 
that  his  work  on  surgery  was  written,  no  similar  treatise  existed  in  Germany, 
in  which  country  great  ignorance  and  want  of  skill  existed  among  surgical 
practitioners.  His  treatise  was  an  admirable  one,  and  was  published  in 
many  languages,  and  in  many  countries.  First  in  German,  at  H'uremberg,  in 
1718,  and  subsequently  in  French,  Spanish,  Italian,  Latin,  and  English,  the 
translation  into  the  last-named  language  having  been  published  in  quarto,  at 
London,  in  1748.  It  was  profusely  illustrated  with  a  large  number  of  hand- 
some copper-plate  engravings,  in  which  not  only  the  instruments,  but  also  the 
operations  themselves,  were  most  graphically  exhibited,  even  to  the  extent  of 
showing  the  surgeons  and  their  assistants,  with  all  the  accessories,  actively 
engaged.  This  "system,"  and  Heister's  large  volume  of  "  cases,"  were  im- 
portant additions  to  surgical  literature. 

James  Young,  an  English  surgeon,  of  Plymouth,  and  a  contemporary  of 
Wiseman,  published  a  treatise  on  several  surgical  subjects,  at  London,  in  the 
year  1679.  A  portion  of  the  title  of  this  book  read  thus :  "  with  a  new 
way  of  amputation  and  speedie  method  of  curing  stumps."  Whatever  value 
the  flap  operation  in  amputations  may  possess,  it  is  to  Lowdham,  of  Exeter, 
and  to  James  Young,  that  the  credit  of  being  the  first  to  propose  and  describe 
it  must  be  awarded. 

One  of  the  most  distinguished  surgeons  of  France  in  the  eighteenth  century 
was  Jean-Louis  Petit,  who  was  born  in  1674,  and  died  in  1750.  He  was  the 
inventor  ot  the  screw-tourniquet,  still  in  common  use.  His  treatise  on  the 
Diseases  of  Bones  was  the  first  of  its  kind.  The  first  edition  appeared  in 
1705.  It  was  soon  translated,  and  published  in  many  languages  and  countries. 
Petit  did  much  to  improve  surgery,  and  was  highly  honored,  the  king  naming 
him  Director  of  the  Royal  Academy  of  Surgery,  and  appointing  him  his  own 
First  Surgeon. 

'.'  The  Chirurgical  Works  of  Percivall  Pott"  are  contained  in  three  hand- 
some octavos,  which  embrace  some  of  the  most  valuable  contributions  ever 
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made  to  surgical  pathology  and  practice.  He  was  born  in  1713,  and  died  in 
1788,  having  lived  during  three-quarters  of  the  eighteenth  centuiy.  As  boy 
and  man,  or  student  and  master,  he  served  fifty  years  of  his  life  in  St. 
Bartholomew's  Hospital.  His  descriptions  of  caries  of  the  vertebrae  and 
spinal  curvature  were  so  accurate  and  vivid  that  they  are  regarded  as  truly 
classical,  and  will  ever  be  remembered  as  long  as  the  name  of  "  Pott's  Dis- 
ease" shall  be  written  or  spoken  by  surgeons.  The  beautiful  engravings  of 
spinal  caries  with  which  his  book  is  illustrated  are  works  of  art.  His  treat- 
ment was  conservative.  He  suggested  relieving  the  lower  limbs  and  spine 
from  pressure,  by  using  supports  under  the  arms,  and  placed  much  reliance 
on  the  use  of  issues.  Pott  did  not  approve  of  "  back-board  collars,  steel- 
bodice,  swings,  screw-chairs,  and  other  pieces  of  machinery,"  which,  he  says, 
are  used,  "  but  all  to  no  purpose." 

John  Hunter  was,  unquestionably,  the  most  distinguished  anatomist  and 
surgical  pathologist  of  the  eighteenth  centuiy.  He  was  born  in  1728,  and 
died  in  1793.  He  was  a  pupil  of  the  celebrated  "Wm.  Cheselden,  and  of  the 
eminent  Percival  Pott,  two  of  England's  greatest  surgeons.  He  wrote  a 
treatise  on  venereal  diseases.  His  description  of-  a  true  chancre  was  so 
graphic  that  the  lesion  in  question  will  ever  bear  his  name — The  Hunterian 
Chancre,  His  "  Treatise  on  the  Blood,  Inflammation,  and  Gunshot  Wounds," 
is  a  monument  of  painstaking  investigation  and  sound  judgment ;  its  in- 
fluence on  surgical  theory  and  practice  was  very  important.  Hunter's  ope- 
ration for  aneurism  was  scientific  and  successful.  His  theory  taught  that 
the  artery  should  be  ligated  at  a  considerable  distance  from  the  aneurism, 
on  the  cardiac  side,  in  order  to  secure  a  sound  portion  of  the  vessel,  since  he 
had  observed  that  the  artery  was  generally  diseased  near  the  dilatation. 
He  was  the  first  surgeon  who  ever  tied  the  femoral  artery  for  popliteal  aneu- 
rism. Hunter  had  a  large  experience  as  a  surgeon  in  the  Peninsular  War. 
His  enthusiastic  love  of  comparative  anatomy  and  natural  history  is  univers- 
ally known.  The  formation  of  the  Hunterian  Museum  of  14,000  specimens, 
at  a  cost  of  seventy  thousand  pounds  sterling,  was  a  great  achievement  for  a 
single  individual.  It  is  a  fitting  honor  that  his  remains  lie  under  a  monu- 
ment, erected  by  his  professional  friends  in  all  parts  of  the  world,  and  that 
remains  and  monument  are  placed  with  Britannia's  noblest  dead  in  West- 
minister Abbey.  It  is  also  fitting  that  the  Royal  College  of  Surgeons  should 
be  the  conservator  of  his  museum,  and  that  each  returning  year  his  merits 
and  example  should  be  extolled  in  an  Hunterian  oration. 

Pierre-Joseph  Desault  was  born  in  1744  and  died  in  1795.  He  was  the 
first  to  give  systematic  courses  of  lectures  on  surgical  anatomy,  and  clinical 
lectures  on  general  surgery.  He  invented  many  surgical  instruments  and 
many  pieces  of  surgical  apparatus.  The  Desault  fracture-splint  was  the 
first  device  for  continuous  extension.  He  also  invented  the  straight  ampu- 
tating knife.  He  divides  with  John  Hunter  the  honor  of  pointing  out  the 
true  method  of  curing  aneurism.  He  was  the  editor  of  the  "  Journal  de 
Chirurgie"  the  first  periodical  devoted  to  this  department  of  the  healing  art. 
His  sudden  death  is  said  to  have  been  caused  by  poisoning,  while  in  attend- 
ance upon  Louis  XVII.  His  successor,  Chopart,  and  likewise  Doublet,  who 
also  attended  the  dauphin,  both  followed  Desault  to  the  grave  within  four 
days. 

The  surgical  student  of  the  present  day  ought  to  carefully  read  the  history 
of  the  discovery  of  modern  ansesthesia.  Ages,  indeed  many  centuries,  pre- 
vious to  the  nineteenth,  a  considerable  number  of  anaesthetics  were  known 
and  used  by  surgeons.  The  poppy,  henbane,  mandragora,  hemp,  etc.,  were 
known  to  deaden  pain.  Herodotus  says  that  the  Scythians  inhaled  the  vapor 
of  hempseed  to  produce  drunkenness.     In  the  year  220,  Hoa-tho,  a  Chinese 
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surgeon,  administered  haschish,  and  performed  perfectly  painless  ampntations, 
the  patients  slowly  recovering  from  the  stupor.  Pliny,  writing  in  the  first 
century,  states  that  "Mandragora  was  drunk  before  cuttings  and  puncturings, 
lest  they  should  be  felt."  Dioscorides  describes  the  mode  of  preparing  this 
ansesthetic,  for  use  in  those  who  were  to  be  cut  or  cauterized — "or  sawed," 
adds  Dodoens,  his  commentator — that  they  "do  not  feel  pain."  Apuleius,  of 
the  next  century,  says  that  half  an  ounce  of  this,  with  wine,  will  cause  the 
patient  to  sleep  during  an  amputation,  "  without  sensation."  The  "  spongia 
somnifera"  of  Theodoric  (A.  D.  1298)  was  inhaled  before  operations.  M. 
Dauriol,  in  1832,  gives  five  cases  of  insensibility  during  surgical  operations, 
induced  by  the  use  of  a  similar  narcotic  sponge.'  It  was  reserved  for  the 
United  States  of  America  to  discover  methods  of  anaesthesia  which  were  com- 
plete, inevitable,  and  safe,  in  place  of  stupefaction,  partial,  occasional,  and 
dangerous.  And  this  was  done  in  October,  1846.  "  In  three  months,"  says 
Bigelow,  from  this  date,  "  ether  anaesthesia  had  spread  all  over  the  civilized 
world. '  1^0  single  announcement  ever  created  so  great  and  general  excitement 
in  so  short  a  time.  Surgeons,  sufferers,  scientific  men,  everybody,  united  in 
simultaneous  demonstration  of  heartfelt  mutual  congratulation."^ 

The  discovery  of  anaesthesia  has  proven  an  inestimable  boon  to  suffering 
humanity,  not  only  in  annihilating  or  mitigating  pain  during  operations, 
but  also  by  enabling  surgeons  to  undertake  operations,  otherwise  utterly 
impracticable  or  impossible  of  performance.  Abdominal  surgery  has  been 
almost  created  during  the  present  century.  The  removal  of  enormous 
ovarian  tumors  has  been  rendered  possible,  and  has  been  practised  in  thou- 
sands of  cases,  and  with  surprising  success.  The  name  of  Dr.  Ephraim 
McDowell,  of  Danville,  Ky.,  will  always  be  remembered,  with  a  thrill  of 
genuine  pride,  by  every  American  surgeon,  as  the  universally  admitted  pio- 
neer in  this  great  operation,  and  the  very  first  ovariotomist  in  the  world. 
He  first  performed  this  operation,  which  will  bestow  immortal  fame  upon 
him,  in  the  year  1809,  more  than  a  third  of  a  century  before  anaesthesia  was 
discovered.  The  names  of  his  eminent  followers,  Atlee,  Peaslee,  Spencer 
Wells,  and  many  others,  who,  in  the  aggregate,  have  added  thousands  of  years 
to  the  life  of  women,  will  also  be  forever  famous  in  the  annals  of  humanity. 

A  large  volume  would  prove  inadequate  to  fairly  set  forth  the  extraordi- 
nary surgical  achievements  which  have  been  accomplished  thus  far  during 
the  nineteenth  century,  and  to  assign  to  each  surgeon  his  just  due  for  his 
part  in  the  truly  marvellous  progress  which  has  been  made,  at  home  and 
abroad,  during  this  brief  period  of  time.  The  names  of  Dupuytren,  Eoux, 
Lisfranc,  Velpeau,  and  15'elaton,  of  France ;  Abernethy,  Cooper,  Brodie, 
Fergusson,  and  Lawrence,  of  England  ;  Crampton,  Colles,  and  Hamilton, 
of  Ireland;  Bell,  Syme,  Liston,  and  Simpson,  of  Scotland;  Graefe,  and  Rust, 
of  Germany ;  Scarpa  and  Porta,  of  Italy ;  Physick,  Barton,  Miitter,  Iforris, 
Pancoast,  and  G-ross,  of  Philadelphia ;  Wright  Post,  Kissam,  Eodgers,  Wat- 
son, Stevens,  Mott,  Van  Buren,  Parker,  and  A.  C.  Post,  of  New  York; 
ISTathan  Smith,  of  New  Haven ;  the  Warrens  and  Hayward,  of  Boston ;  N.  R. 
Smith,  of  Baltimore ;  Warren  Stone,  of  New  Orleans ;  Dudley,  of  Lexington ; 
Brainard,  of  Chicago ;  Eve,  of  Nashville ;  and  Hodgen,  of  St.  Louis ;  repre- 
sent but  a  few  of  the  eminent  surgeons  who  have  labored  successfully,  during 
the  present  century,  to  extend  the  borders  of  their  art,  and  have  glided  away 
from  earth  to  their  everlasting  home,  beyond  the  scenes  of  sickness,  suffering, 
and  death.    Hundreds  more  have  filled  up  the  ranks,  who  are  worthy  fm- 

i  See  Bigelow's  History  of  the  Discovery  of  Modern  Ansethesia,  in  A  Century  of  American 
Medicine,  1776-1876,  pp.  73-112.     Philadelphia,  1876. 
"  Ibid.,  p.  80. 
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lowers  of  those  who  have  dropped  out ;  they  are  toiling  on ;  they  have  the 
advantage  of  all  past  experience ;  they  live  in  an  age  of  unprecedented  pro- 
gress in  all  that  relates  to  science,  art,  and  the  humanities  in  general.  The 
time  has  not  yet,  but  soon  will,  come,  when  their  achievements  will  form  an 
important  chapter  in  the  history  of  surgery. 

Every  now  and  then  the  world  is  amazed  by  the  appearance  of  a  genius, 
who,  in  a  few  short  years,  does  the  work  which  all  previous  centuries  had 
failed  to  do,  teaches  his  lessons  well,  becomes  immortal,  and  flits  away.  It 
is  impossible  to  speak  too  highly  of  such  an  one  who  has  just  departed. 
Gynaecology  scarcely  had  an  existence  previous  to  the  commencement  of  J. 
Marion  Sims's  brilliant  and  successful  operations  for  vesico-vaginal  fistulas. 
There  is  nothing  in  the  whole  domain  of  surgery  at  all  comparable  with  this 
man's  contributions  to  gynaecology.  He  taught  how  to  eftect  the  absolute 
and  permanent  cure  of  the  most  distressing  and  loathsome  condition  of  woman 
which  it  is  possible  to  imagine,  resulting  from  the  injuries  and  lacerations 
incident  to  difficult  childbirth,  a  condition  which  the  most  skilful  surgeons 
had,  up  to  that  time,  utterly  failed  even  to  ameliorate ;  frankly  and  freely, 
and  without  remuneration,  to  go  forth  to  all  the  principal  civilized  nations  of 
the  earth,  personally  and  unreservedly  to  teach  the  surgeons  of  the  world 
all  his  methods,  and  to  establish  model  hospitals  for  the  benefit  of  multitudes 
of  afflicted  women,  furnished  an  example  of  broad  and  generous  humanity, 
and  of  unselfishness,  to  which  the  world  had  before  been  a  stranger.  Dr.  Sims 
well  merited  all  the  appreciation,  admiration,  and  glory,  which  were  rather 
tardily  bestowed  upon  him.  In  future,  the  civilized  world  will  never  cease 
to  express  its  unlimited  gratitude  for  his  eminent  services,  and  this  will  be 
repeated  age  after  age,  as  long  as  the  primeval  curse  shall  rest  upon  woman, 
and  until  she  shall  enter  upon  a  millennium  when  sickness  and  disease 
shall  be  no  more. 

The  wonderful  results  of  Bigelow's  process  of  rapid  lithotrity,  mark  another 
immense  stride  in  operative  surgery.  The  Listerian  method  of  antiseptic 
treatment  of  wounds,  with  all  that  relates  to  simplicity,  cleanliness,  germ- 
destruction,  and  the  like,  has  opened  a  new  era  in  our  art.  The  vast  experi- 
ence furnished  to  military  surgery  by  the  great  American  Rebellion  and 
other  wars  in  this  century,  the  systematic  record  of  the  stupendous  mass  of 
material  obtained,  its  careful  study  and  analysis,  the  principles  evolved,  and 
the  liberal  publication  of  all  under  government  patronage,  particularly  our 
own,  marks  an  epoch  in  surgical  history.  The  great  advances  which  have 
been  made  in  the  science  and  art  of  surgery  during  the  nineteenth  century, 
are  recorded  in  the  several  articles  of  the  six  ponderous  volumes  of  this  Inter- 
national Encyclopaedia.  The  century  of  surgery,  last  past,  has  entirely  recast 
and  completely  remodelled  this  whole  department  of  the  healing  art. 

If  this  imperfect  sketch  of  the  history  of  surgery,  which  has  been  written 
in  the  most  fragmentary  manner  in  the  brief  intervals  of  an  active  practice, 
shall  awaken  an  interest  in  the  mind  of  any  student,  and  incite  a  desire  for  a 
more  complete  knowledge  of  the  subject,  he  may  be  referred  to  an  ample  list 
of  valuable  authorities,  more  or  less  incomplete,  which  will  prove  very  help- 
ful to  him  in  his  researches.  He  will,  however,  experience  no  small  surprise 
at  the  meagreness  of  medico-historical  literature  in  our  own  language,  and 
particularly  that  by  American  authors.  The  French  and  German  languages 
will  aflbrd  him  a  far  richer  field  for  the  culture  of  this  delightful  study. 

The  biographies  of  physicians  and  surgeons  in  this  country  by  Thatcher, 
"Williams,  Gross,  Atkinson,  and  a  few  lesser  and  local  works,  are  nearly  all 
that  can  be  found,  excepting  single  sketches,  privately  distributed  or  buried 
in  the  transactions  of  societies  or  in  medical  periodicals.  The  historical 
addresses  of  Dr.  John  B.  Beck  and  Dr.  John  W.  Francis,  with  the  brief 
VOL.  VI. — 76 
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epitome  of  medical  history  by  Dr.  Dunglison,  are  about  all  that  we  have  to 
offer  on  this  subject.  To  these  we  can  add  Renouard's  History  of  Medicine, 
which  has  been  translated  from  the  French  and  republished  in  this  country. 
Great  Britain  has  produced  brief  histories  by  Freiud,  Aikin,  Lettsom,  Walker, 
Black,  Hamilton,  Bostock,  Moir,  Wise,  Davis,  Meryon,  and  a  few  others. 
There  have  only  been  translated  from  the  French  and  published  in  England 
the  histories  of  Le  Clerc  and  Cabanis.  In  the  German  tongue  there  are 
many  works  on  the  history  of  medicine  and  surgery.  The  student  will  want 
to  read  the  treatises  of  Schulze,  Sprengel,  Hecker,  Choulant,  and  Morwitz, 
In  French  many  excellent  historical  works  will  be  found  relating  to  our  pro- 
fession. Besides  all  of  these  the  student  will  derive  much  satisfaction  and 
extensive  information  from  the  numerous  bibliographies  of  medicine  and 
surgery.  Haller's  bibliothecce  of  anatomy  and  of  surgery,  each  in  two  quartos ; 
^filoy's  Dictionnaire  Historique  de  la  MMecine  Andenne  et  Moderjie,  4  vols.  4to; 
Dezeimeris's  work  with  the  same  title,  4  vols.  8vo  ;  and  Jourdan's  Biographie 
MMicale,  7  vols.  8vo  ;  are  among  the  most  valuable  of  this  character.  We 
are  sadly  in  need  of  a  comprehensive  history  of  anatomy,  medicine,  and 
surgery,  in  the  English  language. 


DESCRIPTION  OF  PLATES  IN  VOL.  VI. 


PLATE  XXXIII.     (Page  169.) 

VARIOUS  FORMS  OF  URINARY  CALCULUS. 

Fig.  1.  Alternating  calculus,  showing  on  section  multiple  nucleus  of  oxalate  of  lime, 
waving  lines  of  oxalate-of-lime  formation  surrounding  the  nuclei,  then 
alternating  layers  of  uric  acid,  urate  of  ammonium,  oxalate  of  lime,  and 
phosphates,  succeeding  each  other.  Natural  size.  (From  the  collection  of 
Van  Buren  and  Keyes.) 

Fig.  2.  Uric-acid  calculus,  showing  on  section  concentric  lamination  about  the  nucleus 
of  uric  acid,  waving  lines  of  oxalate  of  lime,  and  radiate  structure  of  uric 
acid  beyond.  Natural  size.  (From  the  collection  of  Van  Buren  and 
Keyes.) 

Fig.  3.  Mulberry  calculus ;  oxalate  of  lime.  Natural  size.  (From  the  collection  of 
Van  Buren  and  Keyes.) 

Fig.  4.  Kidney-stone  of  xanthic  oxide,  now  in  Army  Medical  Museum,  Washington, 
D.  C. ;  described  by  Dr.  G.  L.  Porter,  of  Bridgeport,  Conn.,  in  New 
England  Medical  Monthly,  May,  1882. 

Fig.  5.  Kidney  stone  of  cystine,  in  the  possession  of  Dr.  Robert  F.  Weir,  of  New 
York. 

Figs.  6,  7.  Mixed  phosphatic  calculi,  showing  formation  on  foreign  body  (bit  of  althea 
root)  and  excentric  position  of  nucleus.  Both  stones  represented  of  natural 
size.     (From  the  collection  of  Van  Buren  and  Keyes.) 


PLATE  XXXIV.     (Page  550.) 

TUBERCULOSIS  OF  TESTIS  AND  ELEPHANTIASIS  OF  SCROTUM. 

Fig.  1.  Tuberculosis  testis,  (a)  normal  tube ;  (J)  epithelium  becoming  detached ; 
(c)  epithelium  has  coalesced  in  the  centre  of  a  tube ;  (d)  epithelium  has 
formed  a  giant-cell.     (Beck,  f  X  155.) 

Fig.  2.     Shows  the  appearance  presented  by  a  giant-cell.     (Beck  i  x  300.) 

Fig.  3.  Elephantiasis  scroti,  a  section  of  its  superficial  part :  (m)  non-striated  muscle, 
seen  in  transverse  section  ;  (I)  lymphoid  tissue.     (Zeiss  BB  -r%  X  100.) 

Fig.  4.  Elephantiasis  scroti,  a  section  of  its  deep  tissues  which  are  separated  by  mace- 
ration :  (/ )  band  of  fibrous  tissue ;  (I)  lymphoid  tissue  ;  (p)  plasma  cells. 
(Zeiss  DD  1  X  300.) 

(  1203  ) 
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PLATE  XXXV.     (Page  555.) 

FIBROMA  AND  CARCINOMA  OF  TESTIS ;  RETAINED  TESTIS ;  EPITHELIOMA  OP 
SCROTUM ;  SYPHILITIC  TESTIS ;  DIFFUSE  ORCHITIS. 

Fig.  5.  Fibroid  testis ;  in  place  of  the  normal  structure  there  is  seen  ordinary  young 
fibrous  tissue,  in  parts  approaching  to  myxomatous  tissue.    (Beck  ^x300.) 

Fig.  6.  Carcinoma  testis ;  the  alveoli  containing  the  cancer  cells  are  well  seen. 
(Beck  1  X  155.) 

Fig.  7.  Retained  testis ;  the  membrana  propria  of  the  tubes  is  much  thickened,  and 
destitute  of  the  highly-developed  epithelial  cells  which  normally  line  the 
tubes  and  secrete  the  spermatozoa.     (Beck  -J  x  155.) 

Fig.  8.  Epithelioma  scroti ;  at  (a)  is  seen  an  altered  hair-follicle  ;  (S)  a  mass  of  large 
epithelial  cells  ;  (c)  stroma  with  small  cells.     (  X  200.) 

Fig.  9.  Syphilitic  testicle ;  the  whole  gland  is  converted  into  a  round-celled,  fibrous 
mass ;  in  the  centre  is  a  bloodvessel  showing  an  in-growth  of  fibrous 
tissue ;  in  the  oldest  portion  of  the  tumor  nothing  is  to  be  found  but  dense 
fibrous  tissue,  with  a  few  round  cells,  the  vessels  having  entirely  disappeared. 

Fig.  10.  Diffuse  orchitis  ;  a  band  of  fibrous  change  is  seen  passing  across  the  testicle  ; 
above  and  below  are  the  seminal  tubes.     (X  100.) 

Note. — The  miorosoopio  illustrations  embraced  in  Plates  XXXIV.  and  XXXV.  are  from  draw- 
ings by  Dr.  Heneage  Gibbea,  Lecturer  on  Physiology  and  Pathology  at  the  Westminster  Hospital, 
London. 
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ABDOMEN,  arrow-wounds  of, 
ii.  117 
bruise  of,  v.  853 
contusion  of,    abscess  in,  v. 
857  et  seg. 
with    extravasation   of 

blood,  V.  855 
gunshot,  ii.  191 
inflammation  in,  v.  856 
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V.  856 
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simple,  V.  853,  855 
suppuration  in,  v.  857 
diseases  of,  v.  853 
erysipelas  of,  v.  864 
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gunshot,  ii.  191 
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treatment  of,  ii.  194 
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gunshot,  ii.  191 ;  v.  897,898 
incised,  v.  892 
lacerated,  v.  895,  896 
made  by  surgeon,  v.  933  et 

seg. 
non-penetrating,  v.  892 
penetrating,  ii.  191 ;  v.  899 
with  injury  to  but  with- 
out protrusion  of  vis- 
cera, V.  909,  912 
involving    bloodvessels, 
V.  931,  932 
lymphatics,  931 
with  protrusion   of   in- 
jured organs,  v.  906 
of  uninjured  viscera, 
V.  901,  902 
simple,  V.  899,  901 
punctured,  v.  894,  895 
Abdominal  abscess,  v.  995 
aneurism,  iii.  476 
ligation  of  abdominal  aorta 

for,  iii.  480 
treatment  of,  iii.  477 
by  pressure,  iii.  478 
aorta,  ligation  of,  iii.  311 
for  abdominal  aneurism, 
iii.  480 
bloodvessels,  contusion  of,  v. 
866 
rupture  of,  v.  866,  867 


Abdominal  bloodvessels — 
wounds  of,  iii.  233 
cavity,  tumors  of,   fatty,  v. 

955 
hysterectomy,  vi.  838 
muscles,  rupture  of,  in  con- 
tusions of  abdomen,  v.  856 
nephrectomy,  v.  1100  et  seg.^ 
ovariotomy,  vi.  828  et  seg.  ( 
palpation  in  examination  of 
female  genital  organs,  vi. 
667 
parietes,  boils  of,  v.  862 
burns  of,  v.  861 
carbuncle  of,  v.  862 
contusions  of,  v.  853 
cutaneous  eruptions  of,  v. 

862 
furuncles  of,  v.  862 
gunshot  wounds  of,  ii.  191 
hydatids  of,  v.  1057 
scalds  of,  V.  861 
ulceration  of,  v.  862 
section,  extirpation  of  ovaries 
by,  vi.  828,  836 
of  uterus  by,  vi.  838 
in  rupture  of  bladder,  vi. 
329 
tenderness  in  acute  intestinal 

obstruction,  vi.  53 
tumor  in  acute  intestinal  ob- 
struction, vi.  55 
viscera,    contusion   of,    sub- 
parietal,  V.  865 
cysts  of,  V.  1058 
rupture  of,  sub-parietal,  v. 
865 
walls,  urethral  fistulas  open- 
ing through,  V.  965,  966 
Abdomino-rectal     examination 
of  female  genital  organs,  vi. 
669 
Abdomino-uterine  examination 
of  female  genital  organs,  vi. 
669 
Abdomino-vaginal  examination 
of  female  genital  organs,  vi. 
668 
Abducent  nerves,   injuries   of, 

V.  105 
Abernethy's  operation  for  liga- 
tion of  external  iliac  artery, 
iii.  315 
Abortive  gonorrhoea,  ii.  350 
Abscess  or  abscesses,  i.  117 ;  ii. 
257 


Abscess  or  abscesses — 
abdominal,  v.  995 
acute,  ii.  268 

adjacent,  in  strumous  syno- 
vitis, iv.  308 
alveolar,  v.  526,  562 
of  antrum  of   Highmore,  v. 

448,  450 
in  atlo-axoid  disease  of  spine, 

iv.  959 
biliary,  v.  1007,  1009 
in  biliary  ducts,  v.  1009, 1010 
of  bone,  vi.  871,  911 
cerebral,  v.  80,  86 

chronic,  v.  87 
chronic,  ii.  268 
classification  of,  ii.  259 
coexisting  with   aneurism, 

iii.  396 
communication  of,  with  in- 
ternal cavities,  ii.  266 
complications  of,  ii.  265 
by  congestion,  treatment  of, 

vi.  932 
constitutional  symptoms   of, 

ii.  263 
in  contusions  of  abdomen,  v. 

857  et  seg. 
diagnosis  of,  ii.  263 

from  aneurism,  ii.  265  ;  iii. 
394 

from  malignant  disease,  ii. 
264 

from  tumors,  ii.  264 
from  eczema,  ii.  616 
epiphyseal,  vi.  871 
of   Fallopian  tube,  v.  1033, 

1036,  1037 
fecal,  V.  1017,  1021,  1023 
fluctuation  in,  ii.  262 
follicular,  in  gonorrhoea,  ii. 
336 

treatment  of,  ii.  382 
infractureof  lower  jaw,  iv.  76 
gluteal,  in  Pott's  disease  of 

spine,  iv.  931 
hemorrhage  in,  ii.  266 
hepatic,  v.  1001,  1005 
iliac,   in    Pott's    disease    of 

spine,  iv.  931 
ilio-pelvio,  v.  1024  ;   vi.  826, 

827 
interosseous,    in    strumous 

synovitis,  iv.  308 
intra-peritoneal    and    retro- 
peritoneal, V.  954 

( 1205  ) 


1206 


GENERAL   INDEX. 


Absoess  or  abscesses — 

of  larynx,  v.  701,  702 

local  symptoms  of,  ii.  261 

of  lower  jaw,  chronic,  v.  507 

lumbar,  in  Pott's  disease  of 
spine,  iv.  931 

mammary,  t.  831 
chronic,  v.  833 

mediastinal,  v.  822 

excision  of  sternum  for,  iv. 
462 

of  mesentery,  v.  1012,  101 S 

metastatic,  in  gunshot  frac- 
tures of  vertebrae,  iv.  783 

of  nasal  cavities,  v.  395 

nature  of,  ii.  257 

iu  neck,  ii.  271 ;  v.  586,  587 

oedema  with  pitting  in,  ii.  262 

of  omentuiu,  v.  1012,  1013 

orbital,  v.  190 

ossifluent,  vi.  901 
treatment  of,  vi.  931 

ovarian,  v.  1029  et  seq. 

pain  in,  ii.  261 

palmar,  iii.  20 

of  pancreas,  v.  1011,  1012 

of  penis,  vi.  532 

periarticular,   in   strumous 
synovitis,  iv.  308 

perinephric,  v.   1013,    1014, 
1016 

peritoneal,  v.  995,  999 

of    peritoneum,    diffuse,    v. 
1000 

peri-urethral,  in  gonorrhoea, 
ii.  336 
treatment  of,  ii.  383 

pointing  of,  ii.  263 

post-mammary,  v.  832 

post-pharyngeal,    in    Pott's 
disease  of  spine,  iv.  929 

in  Pott's  disease  of  spine,  iv. 
928,  937,  944 

prostatic,  vi.  372 

in    gonorrhoea,    treatment 
of,  ii.  385 

psoas    in    Pott's    disease  of 
spine,  iv.  929 

rare  forms  of,  in  Pott's  dis- 
ease of  spine,  iv.  932 

residual,  ii.  260 

retro-peritoneal    and    intra- 
peritoneal, V.  954 

rigors  in,  ii.  261 

rupture  of  aneurism  into,  iii. 
401 

of  scalp,  V.  115 

of  septum  of  nose,  v.  405 
chronic,  v.  406 
complicated  with  aneu- 
rism, V.  406 

soft  spot  in,  ii.  263 

of  spleen,  v.  1010,  1011 

in  strumous  synovitis,  iv.  312 

symptoms  of,  ii.  261 

tender  spot  in,  ii.  263 

of  testicle,  encysted,  vi.  606 

of  tongue,  V.  504 

treatment  of,  ii.  268 
by  aspiration,  ii.  269 
by  direct  incision,  ii.  269 


Abscess  or  abscesses — 

by  hyperdistention,  ii.  270 
by  irrigation,  ii.  270 
by  Lister's  method,  ii.  270 
trephining  of  ilium  for,  iv. 

464 
urachal,  v.  966 
urinary,  vi.  482,  483 
visceral,  v.  1001 
vulvo- vaginal,  in  gonorrhoea, 
ii.  392 
treatment  of,  ii.  400 
Absence  of  nose,  congenital,  v. 
442' 
of  vagina,  vi.  699 
Absorption  of  morbid  matters, 
synovitis   from,    iv. 
290 
treatment  of,  iv.  294 
Accidents  of  anaesthesia,  i.  412, 

415 
Acetabulum,  fracture  of,  iv.  93 
Acetic  ether,  i.  432 
Acid,  carbolic,  i.  430 

chrysophanic,  rash  from  local 

use  of,  ii.  609 
corrosive,  treatment  of  burns 
from,  ii.  246 
Acne,  ii.  616,  617 

rosacea,  ii.  632,  633 
Acneiform  syphiloderm,  ii.  499 
Acne-pustules  of  nasal  cavity, 

V.  395 
Aconite  in  treatment  of  aneu- 
rism, iii.  411 
Acromial  eiid  of  clavicle,  dis- 
location of,  iii.  657 
below    ooracoid    pro- 
cess, iii.  660 
downward,  iii.  660 
upward,  iii.  657 
fracture  of,  iv.  104 
Acromion  process  of  scapula, 
excision  of,  iv.  468 
fracture  of,  iv.  114 
diagnosis  of,  iv.  116 
Actinomycosis,  vi.  875 
Actual   cautery,   i.    604.      See 
Cautery, 
amputation  of   penis    by, 

vi.  544 
in  false-joint,  iv.  62 
Acuminated  pustular  syphilo- 
derm, ii.  500 
Acupressure,  iii.  99 
in  aneurism  at  root  of  neck, 
iii.  511 
Acupuncture,  i.  502 
Adenitis,  iii.  33 

with  chancre,  il.  467 
of  neck,  v.  594,  600 
Adenoma  or  adenomata,  iv.  427 
appearance  of,  after  removal, 

iv.  628 
of  breast,  v.  840 
characters  of,  iv.  628 
combinations  of,  iv.  629 
course  of,  iv.  628 
diagnosis  of,  iv.  630 
of  nasal  passages,  v.  418,  484 
of  neck,  v.  594 


Adenoma — 

metamorphoses  of,  iv.  629 
microscopic  structure  of,  iv. 

628 
of  prostate,  vi.  388 
racemose,  iv.  627 
symptoms  of,  iv.  630 
treatment  of,  iv.  630 
Adherent  calculus  in  perineal 

lithotomy,  vi.  279 
Adhesion  of  penis,  congenital, 
vi.  535 
primary,  in  repair  of  wounds, 
ii.  27 
in  wounds,  ii.  15,  28 
secondary,    in     repair    of 
wounds,  ii.  27 
treatment  to  promote,  ii.  41 
in  wounds,  ii.  19 
Adjacent  abscess  in  strumous 

synovitis,  iv.  308 
Administration  of  ansesthetios, 
i.  412 
of  chloroform,  i.  446 
of  ether,  i.  443 
Adolescents,  rachitis  of,  vi.  939 
Aerteriversion  in  surgical  hem- 
orrhage, iii.  100 
Age,  effect  of,  in  amputation, 
i.  618 
in  anaesthesia,  i.  -414 
in  excision,  iv.  446 
of  elbow-Joint,  iv.  483 
of  hip-joint,  iv.  499 
of  knee-joint,  iv.  519 
in  operations,  i.  459 
in  shock,  i.  359 
in  surgical  diagnosis,  i.  339 
predisposing  to  fracture,  iv. 
10 
AoNEW,   surgical   diagnosis,   i. 

337 
Air,  entrance  of,  into  veins,  iii. 
214 
extravasation  of,  retro-peri-= 

toneal,  v.  946 

in  veins  after  operations,  i. 

476 

Air-dressing  of  stump,  i.  594  . 

Air-passages,  diseases  of,  v.  625 

effect  of  anaesthetics  on,  i. 

406 
entrance  of  blood  into,  ia 
excision   of  upper  jaw, 
iv.  458 
erysipelas  of,  i.  201 
foreign  bodies  in,  v.  664  et 

seq. 
injuries  of,  v.  625         , 
wounds  of,  V.  580,  582 
Alae  of  nose,  operation  for  re- 
pair of,  V.  452 
Albuminuria  in  burns,  ii.  227 
in  scalds,  ii.  227 
in  syphilis,  ii.  482 
Alcohol,  i.  430 

in  dressing  wounds,  ii.  49 
in  erysipelas,  i.  198 
in  surgical  hemorrhage,  iii.  64 
Alcoholism,  i.  322 
causing  aneurism,  iii.  389 
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Aldehydes,  i.  432 
Alexandrian   era,   surgery  in, 

vi.  1156 
Alimentary  tract,  syphilis  of, 

ii.  513 
Alkalies,  caustio,  treatment  of 

burns  from,  ii.  246 
Allen's  method  of  transfusion, 

i.  512 
Allingham,   injuries   and   dis- 
eases of  the  rectum,  vi.  93 
Alopecia,  syphilitic,  ii.  507 
Alveolar  abscess,  v.  526,  562 
sarcoma,  iv.  601 
of  jaw,  V.  539 
Amalgam-filling    in    dental 

caries,  v.  559 
Amboyna  pimple,  ii.  596 
Ambulance,  vi.  1128  et  seq. 
Ambulance-corps,  vi.  1128' 
Ambulance-officer,  chief,  of  bri- 
gade, duties  of,vi.  1145 
of  corps,  duties  of,  vi. 

1144 
of  division,  duties  of,  vi. 
1145 
Ammonia  in  shook,  i.  373 
Ammonio-magnesian-phos- 

phate  calculus,  vi.  167 
Amputation  or  amputations,  i. 
551 
advantages   of  different 

methods,  i.  .589 
at  ankle,  i.  656 
of  arm,  i.  642 
for  avulsion  of  limb,  i.  559 
Garden's,  i.  665 
cases  of,  i.  612 
of  cervix  uteri,  vi.  735  et  seq. 
Chopart's,  i.  653 
circular  operation  in,  i.  579 

history  of,  i.  556 
for  compound  fractures  and 

luxations,  i.  560 
conditions  calling  for,  1.  559 

et  seq. 
for  deformities,  i.  564 
for    diseases    of   bones    and 

joints,  i.  564 
for  dry  gangrene,  i.  563 
effect  of  age  in,  i.  618 

of  constitutional  condition 

in,  i.  622 
of  hygienic   surroundings 

in,  i.  623 
of  nature  of  lesion  in,  i. 

625 
of  part  involved  in,  i.  629 
of  period  of,  i.  627 
of  sex  in,  i.  622 
for  effects  of  heat  and  cold, 

i.  562 
at  elbow,  i.  640 
elliptical  operation  in,  i.  583 
erysipelas  in,  i.  624 
after  excision  of  hip-joint,  iv. 
493,  501,  502 
of  knee-joint,  iv.  509 
in  false-joint,  iv.  64 
of  fingers,  i.  631  et  seg. 
flap  operation  in,  i.  558 


Amputation  or  amputations — 
double,  i.  585 
single,  i.  584 
of  foot,  i.  650 
of  forearm,  i.  639 
for  gangrene,  ii.  297 
Gritti's,  i.  665 

for  gunshot  injury,  i.  561 ; 
ii.  151 
of  ankle,  ii.  170 ;  iii.  738 
of  elbow,  ii.  161 ;  iii,  729 
of  hip,  ii.  166 ;  iii.  733 
of  knee,  ii.  168 ;  iii.  736 
of  shoulder,  ii.  156 ;  iii. 

728 
of  wrist,  ii.  162 ;  iii.  732 
Hancock's,  i.  655 
of  hand,  i.  634 
Hey's,  i.  652 
for  hip-disease,  iv.  501 
at  hip-joint,  i.  669 
history  of,  i.  552  et  seq. 
for  hospital  gangrene,  i.  563 
instruments  for,  i.  565 
at  knee,  i.  663,  665 
at  knee-joint,  i.  663   ■ 
for   lacerated   and  contused 

wounds,  i.  560 
Langenbeck's  method  of,  i. 

587 
Lee's  method  of,  i.  662 
Le  Fort's  method  of,  i.  659 
of  leg,  i.  660 

for  lesion  of  arteries,  i.  562 
ligature  in,  i.  554 
Lisfrano's,  i.  652 
Lister's  method  of,  i.  588 
Malgaigne's  method  of,  i.  584 
at  medio-tarsal  joint,  i.  653 
at  metacarpus,  i.  635,  636 
at  metatarsus,  i.  650  et  seq. 
modified    circular    operation 

in,  i.  583 
for  morbid  growths,  i.  564 
I      mortality  and  causes  of  death 
after,  i.  610 
for  mortification,  i.  562 
for  neuromata,  iii.  603 
operative  methods  employed 

in,  i.  579  et  seq. 
oval  operation,  i.  584 
of  penis,  vi.  544.     See  Penis. 
Pirogoff's,  i.  658 
preventive,  for   tetanus,  iii. 

617 
pysemia  in,  i.  624 
Ravaton's  method  of,  i.  585 
Roux's,  i.  658 
Scoutetten's    method    of,    i. 

584 
S^dillot's  method  of,  i.  586, 

661 
above  shoulder,  i.  647 
at  shoulder,  i.  643 
for    aneurism    at    root   of 
neck,  iii.  511 
simultaneous,  i.  590 
special,  of  lower  extremity, 
i.  649  et  seq 
of  upper  extremity,  i.  641 
et  seq. 


Amputation  or  amputations — 
Stokes's,  i.  666 
subastragaloid,  i.  654 
Syme's,  i.  656 
synchronous,  i.  590,  592 
Teale's  method  of,  i.  587 
for  tetanus,  i.  564 ;  iii.  617 
of  thigh,  i.  667 
of  thumb,  i.  634 
of  toes,  i.  649 
tourniquet  in,  i.  553 
Tripier's,  i.  655 
in  tuberoulo-scrofulous  osteo- 
pathies, vi.  936 
for  ulcers,  ii.  291 
Vermale's  method  of,  1.  685 
at  wrist,  i.  637 
Amussat's  operation  for  colot- 
omy,  vi.  78 
suture  of  intestine,  v.  945 
Amyl-chloride,  i.  429 
Amyl-iodide,  i.  429 
Amyl-nitrite,  i.  429 
Amylene,  i.  425 
Amyloid  degeneration,  i.  462 

kidney,  v.  1081,  1082 
Aniemia,  i.  3 
Anaemic  symptoms  in  syphilis^ 

ii.  291 
Anaesthesia,  i.  403.      See  also 
Anaesthetics, 
accidents  of,  i.  412,  415 
after-treatment  of,  i.  445 
asphyxia  during,  i.  412 
from  compression,  i.  422 
in  dentistry,  i.  417 
by  electricity,  i.  419 
history  of,  i.  403 
influence   of    age,   sex,    and 
temperament  on,  i.  414 
cerebral   and    spinal    dis- 
eases on,  i.  414 
excitement  or  terror  on,  i. 

415 
intra-thoracio  diseases  on, 

i.  415 
rate  of  inhalation  on,   i. 
414 
from  intravenous  injections, 

i.  419 
local,  i.  418,  447 
meaning  of,  i.  403 
mortality  from,  i.  422 
in  obstetrics,  i.  416 
in  operations,  i.  441 
phenomena  of,  i.  406 
physiologj  of,  ? .  409 
post-mortem        appearances 

after  death  from,  i.  423 
by  rapid  respiration,  i.  419 
in  surgery,  i.  416 
syncope  during,  i.  412 
urethral,  ii.  359 
by  various  methods,  i.  419, 
448 
Anaesthetic  mixtures,  i.  420 

substances,  i.  424 
Anaesthetics,  i.  403 

administration  of,  i.  412 
effect  of,  on  action  of  heart, 
i.  408 
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Anaesthetics,  effect  of — 
on  air-passages,  i.  406 
on  brain,  i.  407 
on  eyes,  i.  406 
on  general  sensibility,  i. 

406 
on  muscular  movements,  i. 

407 
on  nervous  centres,  i.  414 
on  power  of  volition,  i.  407 
on  reflex  action,  i.  408 
on  respiration,  i.  408 
on  secretions,  i.  408 
on  temperature,  i.  408 
employment  of,  i.  416 
in  excision  of  upper  jaw,  iv. 

458 
in  shock,  i.  374 
Anal  chancre,  ii.  465 

sphincters,  dilatation   of,  in 
internal  hemorrhoids,  vi. 
133 
Anasarca  of  scrotum,  acute,  vi. 

548 
Anasarcous  hydrocele,  vi.  547 
Anastomosis,  aneurism  by,  iv. 

692 
Anatomical  neck  of  humerus, 
fracture  of,  iv.  119 
peculiarities  of  eye,  optical 
defects  dependent  on,  v. 
183 
of  humerus,  iv.  117 
relations  of  bursse,  ii.  691 
Anatomy  of  eye,  v.  169 
hernia,  crural,  v.  1153 
inguinal,  v.  1126  ei  seg. 
umbilical,  v.  1163 
of  mammse,  v.  825 
pathological,     of    nervous 

syphilis,  ii.  548 
of  rectum,  vi.  93 
Anchylosis,  iv.  402 

after-treatment  of,  iv.  406 
of  ankle,  treatment  of,  iv. 

411 
bony,  treatment  of,  iv.  412, 

447 
diagnosis  of,  iv.  404 
of  elbow,  excision  in,  iv.  412, 
475 
treatment  of,  iv.  407 
excision  for,  iv.  447 
false,  from  suppurative  syn- 
ovitis, iv.  282 
fibrous,  excision  in,  iv.  447 
of  fingers    trescment  of,  iv. 

407 
of  hip,  myotomy  in,  iv.  408 

treatment  of,  iv.  407 
of  knee,  excision  in,  iv.  503 

treatment  of,  iv.  409 
of  shoulder,  treatment  of,  iv. 

406 
from  spinal  injuries,  iv.  869 
treatment  of,  iv.  404 
true,  of  elbow,  treatment  of, 
iv.  412 
excision  in,  iv.  447 
of  hip,   treatment  of,   iv. 
412 


Anchylosis,  true — 

of  knee,  treatment  of,  iv. 

415  et  seq. 
subcutaneous      osteotomy 

in,  iv.  413,  447 
from     suppurative     syno- 
vitis, iv.  282 
of   wrist,   treatment  of,   iv. 
407 
Ancient  dislocation   of  elbow, 
backward,  iii.  676 
of  hip,  iii.  700 
of  shoulder,  iii.  664,  670 
methods  of  reducing  disloca- 
tions of  hip,  iii.  692,  698 
Andrews,  injuries  of  joints,  iii. 

643 
Anel's  method  in  aneurism,  iii. 
242,432 
gluteal  and  sciatic,  iii. 
474 
Aneurism    or    aneurisms,   iii. 
375 
abdominal.     See  Abdominal, 
from  alcoholism,  iii.  389 
by  anastomosis,  iii.  377  ;  iv. 
592 
ligation  of  common  carotid 
artery  for,  iii.  358 
external   carotid  artery 
for,  iii.  364 
of  scalp,  V.  131 
Anel's  method  in,  iii.  242, 

432 
of  aorta,  i.  329 
of  arteries  of  scalp,  v.  132 
arterio-venous,  iii.  245,  377, 
531 
diagnosis  of,  iii.  535 
localities  of,  iii.  248 
of  orbit,  iii.  494 
treatment  of,  iii.  249,  536 
from  atheroma,  iii.  382 
of  bone,  iv.  436  ;  vi.  985 
Brasdor's  method  in,  iii.  242,  i 

434 
bruit  of,  iii.  391 
causes  of,  iii.  378 
circumscribed,  within  orbit, 
iii.  494 
traumatic,  iii.  240  et  seq. 
cirsoid,    iii.    352,   377  ;    iv. 
592 
of  orbit,  iii.  494 
coexisting  with  abscess,  iii. 
396 
with  cyst,  iii.  396 
conditions    of,     contra-indi- 
cating deligation,  iii.  451 
from  constriction  of  clothing, 

iii.  379 
contents  of,  iii.  389. 
cure  of,  by  gangrene  of  sac, 
iii.  408 
by  inflammation  of  sac,  iii. 

407 
by  rupture,  iii.  406 
spontaneous,  iii.  403 
definition  of,  iii.  375 
diagnosis  of,  from  abscess,  ii. 
265  ;  iii.  394 


Aneurism,  diagnosis  of — 

from  bursal  hernia,  ii.  704 
from  cyst  of  neck,  iii.  395 
differential,  iii.  393 
from  hsematocele  of  neck, 

iii.  395 
from  malignant  tumor  of 

bone,  iii.  397 
from  popliteal    bursa,,  ii. 

723 
from  solid  tumor  overlying 
artery,  iii.  396 

diflfused,  iii.  377 

traumatic,  iii.  238,  239 

dissecting,  iii.  376 

distal  deligation  in,  iii.  432 

from  embolism,  iii.  381 

from  endarteritis,  iii.  383 

from  external  violence  with- 
out wound,  iii.  378 

false,  iii.  375 

from  fracture,  iv.  30 

fusiform,  iii.  376 

of  head,  iii.  491 

Hunter's  method  in,  iii.  242, 
432 

of  internal  carotid  artery  at 
cavernous  sinus,  v.  161, 
162 

intracranial,  iii.  491 ;  v.  160 

of  lower  extremity,  iii.  452 

of  middle  meningeal  artery, 
V.  162,  163 

from  muscular  efibrt,  iii.  379 

of  neck,  iii.  491 

non-pulsatile,  iii.  398 

orbital,  iii.  492 

from  ossification  of  arteries, 
iii.  382 

palmar,  iii.  245,  481 

from  periarteritis,  iii.  383 

plantar,  iii.  454 

from  posture,  iii.  380 

pressure  symptoms  of,  iii. 
392 

progress  of,  iii.  399 

proximal  deligation  in,  iii. 
432 

pulsation  of,  iii.  390 

racemose,  iii.  377 

from  rheumatism,  iii.  389 

at  root  of  neck,  iii.  504 

treatment  of,  iii.  509  et 
seq. 

rupture  of,  iii.  398,  399 
into  abscess,  iii.  401 

sac  of,  iii.  390 

sacculated,  iii.  376 

of  scalp,    arterio-venous,   v. 
132 
cirsoid,  v.  131,  132 
racemose,  v.  131 

of  septum  of  nose,  complicat- 
ing abscess,  v.  406 

soluble  ligatures  in,  iii.  441 

of  special  arteries.  See  under 
each  Artery. 

Speir's  artery  compressor  in, 
iii.  440 

structure  of,  iii.  389 

of  stumps,  i.  604 
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Aneurism — 

suppuration  of  sao  of,  iii.  401 

in  cure  of,  iii.  408 
surgical  treatment  of,  iii.  412 
symptoms  of,  iii.  390 
from  syphilis,  iii.  387 
temporary  ligature  in,  iii.  439 
traumatic,  iii.  238 

of  vertebral  artery,  iii.  245 
treatment  of  by  aconite,  iii. 
411 
by  belladonna,  iii.  411 
by  bromide  of  potassium, 

iii.  411 
by  cauteries,  iii.  412 
by  compression,  iii.  420 
dangers  of,  iii.  429 
defects  of,  iii.  429 
of  different  forms,  iii.  428 
digital,  iii.  423 
direct,  iii.  420 
by  flexion,  iii.  427,  428 
general,  iii.  425 
indirect,  iii.  421,  428 

instrumental,  iii.  422 
rapid,  iii.  424,  428 
by  diet  (Tufnell's  method), 

iii  410 
by  digitalis,  iii.  411 
by  Esmaroh's  bandage,  iii. 

429 
by  flexion,  iii.  427,  428 
by   galvano-puncture,   iii. 

415 
general,  iii.  409 
by   hydrocyanic   acid,  iii. 

411 
by  injection  of  coagulating 

fluids,  iii.  413 
by  introduction  of  foreign 

bodies,  iii.  414 
by  iodide  of  potassium,  iii. 

411 
by  ligation,  iii.  431 
by  manipulation,  iii.  419, 

486,  510 
medical,  iii.  409 
by  old  operation,  iii.  239, 

242,  244,  431,  474,  502 
by  parenchymatous  injec- 
tion of  ergotine,  iii.  417 
surgical,  iii.  412 
by  venesection,  iii.  409 
true,  iii.  375 

of  upper  extremity,  iii.  481 
varicose,  iii.   245,  248,  377, 

532 
Wardrop's    method    in,   iii 

243,  434 
for  wounds,  iii.  378 
of  wrist,  iii.  481 
Aneurismal  dilatation,  iii.  376 
sac,    suppuration     of,    after 
arterial  deligation,  iii.  448 
varix,  iii.  246,  377,  532 
Angeioleucitis,  iii.  28 
Angeloma    or    angeiomata,    ii. 
637  ;  iii.  367  ;  iv.  591 
arterial,  iv.  592 
of  auricle,  v.  297 
of  bone,  iv.  435  ;  vi.  985 


Angeioma  or  angeiomata — 
diagnosis  of,  iii.  369 
fissural,  iv.  595 
non-arterial,  iv.  593 
of  scalp,  V.  129 
of  skull,  V.  153 
structure  of,  iii.  367 
symptoms  of,  iii.  367 
treatment  of,  ii.  638  ;  iii.  369 
Angle  of  scapula,  fracture  of,  iv. 

114 
Angular  deformity  in  union  of 

fracture,  iv.  48 
Animal  ligatures,  iii.  90 
parasites  of  skin,  ii.  666 
typhus,  ii.  89 
Animals,  bites  of,  ii.  99 
syphilis  in,  ii.  456 
venereal  diseases  in,  ii.  597 
Ankle,  amputation  of,  i.  666  et 
seg. 
anchylosis  of,  treatment  of, 

iv.  411 
bursae  of,  ii.  726 
dislocation  of,  iii.  706 

compound,  iii.  709,  710 
excision  of,  iv.  525 

for  disease,  results  of,  iv. 

527 
for  gunshot  injury,  results 

of,  ii.  170 ;  iv.  528 
for  injury,  results  of,  iv. 

528 
partial,  iv.  526 
gunshot  injuries  of,  ii.  169  ; 
iii.  737 
amputation  in,  iii.  738 
excision  in,  iii.  738 
expectant  treatment  in, 

iii.  737 
treatment  of,  ii.  270 
synovitis  of,  seat  of  pain  in, 
iv.  267 
simple postare  in  treatment 

of,  iv.  273 
swelling  in,  iv.  269 
strumous,    tenderness   in, 

iv.  310 
suppurative,       apparatus 
for,  iv.  287 
Aknandale,    diseases    of    the 

breast,  v.  825 
Anodynes  in   inflammation,  i. 

156 
Anomalies  of  testicle,  vi.  591 
Anomalous  dislocations  of  fe- 
mur, iii.  699 
Anosmia,  v.  435,  437 
Antecedent  history  in  surgical 

diagnosis,  i.  341 
Anterior  bursse  of  knee,  ii.  716 
dislocations.     See  Forward, 
fossa  of  base  of  skull,  fracture 

of,  V.  37 
tarsal  bones,  excision  of,  iv. 

531 
tibial  artery,  aneurism  of,  iii. 
454 
ligation  of,  iii.  323,  324, 

454,  455 
rupture  of,  iii.  149 


Antero-posterior    curvature    of 

spine,  iv.  906 
Ante-thyroid  bursae,  ii.  706 
Anthrax,  ii.  317 

of  scalp,  V.  116 
Anti-blenorrhagic  remedies   in 

gonorrhcEa,  ii.  371 
Antiseptic  dressings  in  gunshot 
wounds,  ii.  143 
of  stumps,  i.  597 
irrigation  of  wounds,  ii.  50. 
method,  ii.  70. 

application   of,   to    opera- 
tions, ii.  74 
in  burns,  ii.  80 
in  excision  of  knee-joint, 

iv.  523 
in  gunshot  wounds,  ii.  80 
in    lacerated   wounds,   ii. 

80 
origin  of,  ii.  63 
principles  of,  ii.  66 
of  treating  wounds,  ii.  63 
in  wounds   not  made    by 

surgeon,  ii.  79 
in  wounds   in   which  fer- 
mentation   already    ex- 
ists, ii.  81 
surgery,  ii.  67 
Antiseptics  in  inflammation,  i. 

159 
Antrum  of  Highmore,  abscess 
of,  V.  448,  450 
diseases  of,  v.  448 
effusions  of  blood  into,  v. 

450 
emphysema  of,  v.  527 
inflammation  of,  v.  448 
suppuration  of,  v.  527 
tumors  of,  v.  450 
mastoid,     inflammation     of, 
chronic  ulcerative,  v.  346 
sarcomata  of,  iv.  620,  621 
Anus,  artificial,  v.  976 
false,  V.  976 

complications  of,  v.  982 
pathological    anatomy  of, 

V.  978 
treatment  of,  v.  982  et  seg. 
fissure   of,  from  eczema,   ii. 

615 
malformations  of,  vi.  97 
muscles  of,  vi.  95 
pruritus  of,  vi.  139 
syphilis  of,  ii.  518,  519 
vessels  of,  vi.  96 
Aorta,  abdominal,  ligation  of, 
iii.  311 
for  abdominal  aneurism, 
.  iii.  480 
aneurism  of,  i.  329 
wounds  of,  iii.  220 
Aortic   arch,   aneurism  of,  iii. 
520 
change  in  pulse  in,  iii. 

525 

congestion  of  face  in,  iii. 

527 

of  neck  in,  iii.  527 

consecutive  double  distal 

ligature  in,  iii.  530 
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Aortic  arch,  aneurism  of — 

deligation  of  left  carotid 

artery  in,  iii.  528 

of    right     subclavian 

and  carotid  arteries 

for,  iii.  528 

displacement  of  heart  in, 

iii.  527 
dysphagia  in,  iii.  526 
dyspnoea  in,  iii.  526 
irregularity  of  pupils  in, 

iii.  527 
simultaneous  double  dis- 
tal ligature  in,  iii.  528 
symptoms  of,  iii.  525 
treatment  of,  iii.  527 
tumor  from,  iii.  525 
disease  a  contra-indication  to 
ligation  for  aneurism,  iii. 
451 
Aphasia  in  syphilis,  ii.  553 
Aphthous  ulcer  of  lips,  v.  469 
Apnoea,  v.  788 

prognosis  of,  v.  791 
symptoms  of,  v.  790 
treatment  of,  v.  792 
Apoplectiform  deafness,  v.  354 
symptoms  in  syphilis,  ii.  553 
Apparatus    auditory,   syphilis 
of,  ii.  520,  521 
generative,    syphilis    of,   ii. 

522,  524 
lachrymal,  v.  181 

syphilis  of,  ii.  521 
laryngeal,   fractures   of,   iv. 

79 
olfactory,  syphilis  of,  ii.  520 
poison,  of  snakes,  ii.  94 
prothetio,  i.  607,  608 

for   cases    of    excision    of 
elbow-joint,  iii.  731 
Appendages  of  eye,  diseases  and 
injuries  of,  v.  169 
of  skin,  lesions  of,  in  syphilis, 
ii.  505. 
surgical  diseases  of,  ii.  601 
uterine,    extirpation   of,    vi. 
837 
Appendix  vermiformis,  foreign 

bodies  in,  v.  993 
Aqueous  chamber  of  eye,  v.  178 
Arabian  elephantiasis,  iii.  35 
Arabic  period,  surgery  during, 

vi.  1171 
Arachnitis,  v.  74 
Arachnoid,     hemorrhage    into 

cavity  of,  v.  49,  50 
Aran's  ether,  i.  428 
Arch  of  aorta.    See  Aortic  arch, 
palmar,  aneurism  of,  iii.  245, 
481 
punctured  wounds  of,  iii. 
121  • 
plantar,  aneurism  of,  iii.  454 
punctured  wounds  of,  iii. 
124 
Arcus  senilis  lentis,  v.  242 
Ardor  urinse,  ii.  331 

treatment  of,  ii.  366 
Areolar  tissiie,  cysts  from,  iv. 
657 


Arm,  amputation  of,  i.  642 
Armpit,   ligation    of    axillary 

artery  in,  iii.  306 
Arnica-poisoning,  ii.  607 
Arrows,  bird,  ii.  105 

correctness  of  aim  of,  ii.  106 
of  North  American  Indian,  ii.i 

104 
parts  oftenest  wounded  by, 

ii.  107 
penetration  of,  ii.  105 
poisoned,  ii.  106 
range  of,  ii.  105 
rapidity  of  discharge   of,  ii. 
106 
Arrow-wounds,  ii.  103  et  seq. 
of  abdomen,  ii.  117 
appearance  of,  ii.  106 
causes   of  death  from,  ii. 

107 
of  chest,  ii.  116 
of  face,  ii.  115 
of  head,  ii.  114 
history  of,  ii.  103 
of  joints,  ii.  114 
of  neck,  ii.  116 
of  nerves,  ii.  114 
of  pelvis,  ii.  117 
prognosis  in,  ii.  107 
of  special  parts,  treatment 

of,  ii.  114 
treatment  of  in  general,  ii. 

108 
of  vessel,  ii.  114 
Arsenic,  rash  from  local  use  of, 

ii.  608 
Arteria  dorsalis  pedis,  liga,tion 
of,  iii.  324 
penis,  ligation  of,  iii.  315 
Arterial  angeioma,  iv.  592 
atheroma,  i.  329 
deligation,    gangrene    after, 
iii.  450 
secondary  hemorrhage  af- 
ter, iii.  445 
suppuration  of  aneurismal 
sac  after,  iii.  448 
embolism,  iii.  351 
hemorrhage,  iii.  47 
hemorrhoids,  internal,  vi.  128 
laceration  from  fracture,  iii. 

164,  165 
nsevi,  iv.  592 
occlusion,  gangrene  from,  iii. 

252 
thrombosis,  iii.  351 
transfusion,  i.  513 
varix,  iii.  353 

ligation  of  common  carotid 
artery  for,  iii.  358 
of  external  carotid  artery 
for,  iii.  364 
of  scalp,  V.  131 
treatment  of,  iii.  3j53 
Arteriotomy,  i.  509 
Arterio-venous    aneurism,    iii. 
245,  377,  494,  631 
diagnosis  of,  iii.  535 
localities  of,  iii.  248 
of  scalp,  V.  132 
treatment  of,  iii.  249,  536 


Arterio-venous — 

wounds,  iii.  245 
Arteritis,  iii.  330 
chronic,  iii.  336 
idiopathic,  iii.  337 
non-traumatic,  iii.  337 
pathogeny  of,  iii.  332 
relation  of  visceral  syphilis 

to,  iii.  344 
rheumatic,  iii.  350 
syphilitic,  iii.  341 
traumatic,  iii.  332  et  seq. 
Artery  or  arteries,  amputation 
for  lesions  of,  i.  562 
axillary,  aneurism  of,  iii.  486 
ligation    of,    for    brachial 
aneurism,  iii.  484 
for  subclavian  aneurism, 
iii.  517 
punctured  wounds  of,  iii. 

120 
relations  of,  iii.  304 
surgical   anatomy   of,   iii. 
304 
brachial,  aneurism  of,  iii.  483 
ligation  of,  iii.  307 
for    brachial    aneurism, 

iii.  483 
at  elbow,  iii.  483 
punctured  wounds  of,  iii. 

120 
rupture  of,  iii.  149 
calcification  of,  iii.  337 
carotid,  aneurism  of,  iii.  496 
low,  iii.  506 
common,    ligation    of,   iii. 
289,  358,  495 
surgical  anatomy  of,  iii. 
289 
distal  ligation  of,  iii.  517 
external,   ligation   of,   iii. 
292,  294,  364 
relations  of,  iii.  292 
internal,  aneurism   of,   at 
cavernous     sinus,    v. 
161,  162  , 

ligation  of,  iii.  293,  294 
left,  ligation  of,  for  aneurism 

of  aortic  arch,  iii.  528 
ligation     of,     for     carotid 

aneurism,  iii.  498,  499 
punctured  wounds  of,  iii. 
119 
circumflex,  external,  rupture 
of,  iii.  147 
iliac,  ligation  of,  iii.  318 
punctured  wounds  of,  iii. 
127 
complete  division  of,  by  gun- 
shot missiles,  iii.  175 
constriction  of,  for  arrest  of 

hemorrhage,  iii.  97 
contraction  of,  iii.  54 
contused  wounds  of,  iii.  135, 

140 
crushing    of,   for    arrest    of 

hemorrhage,  iii.  97 
deligation  of,  iii.  2^,  304  et 

seq. 
divided,  mode  of  ligating,  iii. 
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Artery  or  arteries — 

dorsal,  of  foot,  aneurism  of, 
iii.  452 
ligation  of,  iii.  324 
of  penis,    Ligation  of,   iii. 
315 
epigastric,    ligation    of,    iii. 
317 
punctured  wounds  of,  iii. 
127 
facial,   ligation  of,  iii.   296, 
297 
punctured  wounds  of,  iii. 

120 
surgical    anatomy   of,    iii. 
296 
femoral,  aneurism  of,  iii.  467 
common,    ligation    of,   iii. 
319 
in  femoral   aneurism, 
iii.  468 
ligation  of,   iii.   318,  319, 

320 
punctured  wounds  of,  iii. 

123 
relations  of,  iii.  318 
rupture  of,  iii.  145 
superficial,  ligation  of,  at 
lower  third,  iii.  320 
for  popliteal  aneurism, 

iii.  464 
in    Scarpa's   triangle, 
iii.  319 
surgical    anatomy  of,   iii. 
318     . 
of  forearm,  punctured  wounds 

of,  iii.  121 
gluteal,  aneurism  of,  iii.  471 
ligation  of,  iii.  313 
punctured  wounds  of,  iii. 

125,  126 
surgical    anatomy  of,   iii. 
313 
gunshot  wounds  of,  iii.  168 
iliac,  aneurism  of,  iii.  476 
common,    ligation    of,   iii. 
311,  312,  474 
surgical  anatomy  of,  iii. 

311 
wounds  of,  iii.  235 
external,   ligation  of,    iii. 
315,  316,  317,  468 
surgical  anatomy  of,  iii. 
315 
internal,   ligation    of,   iii. 
313,  474 
surgical  anatomy  of,  iii. 

313 
wounds  of,  iii.  235 
ilio-lumbar,  punctured 

wounds  of,  iii.  126 
incised  wounds  of,  iii.  186 
influence   of   disease  of,   on 

operations,  i.  463 
innominate,  aneurism  of,  iii. 
507 
ligation  of,  iii.  287,  515 
temporary  compression  of, 
iii.  517 
ligation  of,  iii.  517 
wounds  of,  iii.  224 


Artery  or  arteries — 

instruments  for  ligation   of, 

iii.  82 
intercostal,  excision  of  rib  for 
hemorrhage  from,  iv.  462 
injuries  of,  in  penetrating 

wounds  of  chest,  v.  808 
punctured  wounds  of,  iii. 
132 
ischiatic,    aneurism    of,    iii. 
471 
ligation  of,  iii.  314 
punctured  wounds  of,  iii. 
125,  314 
lacerated  wounds  of,  iii.  141 
from  fractures,  iii.  162 
treatment  of,  iii.  144 
ligation  of,  iii.  283,  304  et  seg. 
lingual,  ligation  of,  iii.  294, 
295,  296 
in  cancer  of  tongue,  v. 
508 
surgical    anatomy   of,   iii. 
294 
local  disease  of,  a  contraindi- 
cation to  ligation,  iii.  451 
mammary,   internal,   injury 
of,      in      penetrating 
wounds  of  chest,  v.  809 
ligation  of,  iii.  300 
punctured  wounds  of,  iii. 
129 
meningeal,  middle,  aneurism 
of,  V.  162,  163 
wounds  of,  iii.  231 
occipital,  ligation  of,'  iii.  297, 
298 
punctured  wounds  of,  iii. 
120 
ossification  of,  causing  aneu- 
rism, iii.  382 
partial  or  incomplete    divi- 
sion of,  by  gunshot  mis- 
siles, iii.  170 
peroneal,  ligation  of,  iii.  322, 

323 
popliteal,    aneurism   of,   iii. 
458 
ligation  of,  iii.  320,  457  . 
punctured  wounds  of,  iii. 

124 
rupture  of,  iii.  148 
pudic,  internal,  ligation  of, 
iii.  314,  315 
punctured  wounds  of,  iii. 

125 
surgical  anatomy  of,  iii. 
314 
pulmonary,  wounds   of,   iii. 

231 
punctured  wounds  of,  iii.  109 

et  seq. 
radial,  aneurism  of,  iii.  481 
ligation  of,  iii.  308,  309, 482 
punctured  wounds  of,  iii. 
121 
repair  of,  after  ligation,  iii. 

88 
retraction  of,  iii.  55 
rules   for  ligating,  in  conti- 
nuity, iii.  285 


Artery  or  arteries — 
rupture  of,  iii.  141 
of  scalp,  aneurism  of,  r.  132 
sciatic.     See  Artery,  ischia- 
tic. 
special,   punctured    wounds 
of,  iii.  118  et  seq. 
rupture  of,  iii.  145  et  seq. 
subclavian,  aneurism  of,  iii. 
504  et  seq. 
ligation   of,  iii.  300,   302, 

487,  512  et  seq. 
relations  of,  iii.  301 
surgical    anatomy  of,   iii. 
>     300 
wounds  of,  iii.  225 
temporal,  ligation  of,  iii.  297 
punctured  wounds  of,  iii. 
120 
thyroid,  inferior,  ligation  of, 
iii.  299 
superior,    ligation   of,   iii. 
294 
tibial,  anterior,  aneurism  of, 
iii.  454 
ligation  of,  iii.  323,  324, 

454,-  455 
relations  of,  iii.  323 
rupture  of,  iii.  149 
posterior,  aneurism  of,  iii. 
455 
ligation  of,  iii.  321,  322, 

456 
punctured  wounds  of,  iii. 
124 
ulnar,  aneurism  of,  iii.  481 
ligation  of,  iii.   309,   310, 

482 
punctured  wounds  of,  iii. 
121 
and  vein,  simultaneous  liga- 
tion of,  for  venous  hemor- 
rhage, iii.  212 
vertebral,   aneurism  of,   iii. 
502 
traumatic,  iii.  245 
ligation  of,  iii.  298 
punctured  wounds  of,  iii, 

118 
surgical    anatomy   of,   iii. 
298 
wounds  of,  iii.  109 
from  fracture,  iv.  30 
Artery-forceps,  i.  574 
Arthritis  deformans,  iv.  369 
bones  in,  iv.  371 
cartilages  in,  iv.  370 
ligaments  in,  iv.  370 
morbid  anatomy  of,  iv.  370 
perisynovial  tissues  in,  iv. 

370 
porcellanous  deposit  in,  iv. 

371 
symptoms  of,  iv.  373 
tendons  in,  iv.  370 
treatment  of,  iv.  375 
usure  in,  iv.  371 
gelatinous,  excision  of  elbow- 
joint  for,  iv.  475 
of  knee-joint  for,  iv.  514 
intervertebral,  iv.  917 
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Arthritism,  i.  311 
Arthropathies     from     injuries 
and  diseases  of  nerres  and 
nervous  centres,  iv.  422 
from  injuries  and  diseases  of 
nerves,    morbid    anatomy 
of,  iv.  425 
from  injuries  and  diseases  of 
nerves,   symptoms   of,  iv. 
427 
frOiu  injuries  and  diseases  of 
nerves,   treatment  of,   iv. 
429 
Articular  osteitis.   See  Osteitis, 
processes   of  vertebrse,  frac- 
tures of,  simple,  iv.  760 
Articulations,  diseases  of.     See 
Joints, 
lesions  of,  in  syphilis,  li.  468 
syphilis  of,  ii.  645 
vertebral,   gunshot    wounds 
of,  iii,  727 
inflammation  of,  from  in- 
juries, iv.  696 
wounds  of,  ii.  114,  153 
Artificial  anus,  v.  976 
fecundation,  vi.-  757 
larynx,  v.  777 
limbs,  adaptation  of,  i.  606 
nose,  V.  456 

phonatory  apparatus,  v.  777 
respiration,  i.  514  et  sej. 

in  shock,  i.  372 
teeth.     See  Teeth. 
Ascending  neuritis,  iii.  581 
AsHHUKST,  amputations,  i.  551 
excisions  and  resections,  iv. 

439 
intestinal  obstruction,  vi.  45 
Aspect,  general,  in  Pott's  dis- 
ease of  spine,  iv.  941 
Aspergillus  nigricans,  iv.  303 
Aspermatism,  vi.  656 
Asphyxia  during  anesthesia,  1. 

412 
Aspiration,  i.  519 
pneumatic,  i.  595 

in  treatment  of  wounds, 
ii.  50 
Aspirator,  treatment  of  abscess 

by,  ii.  269 
Assistant  regimental  surgeons, 

duties  of,  vi.  1143 
Assistants  during  operation,  i. 

449 
Asthenic  gout,  iv.  330 
Astigmatism,  v.  185 
Astragalus,  dislocations  of,  iii. 
710 
excision  of,  iv.  528  ;  vi.  1032 
fracture  of,  iv.  255,  256 
Astringent  injections  in  gonor- 

rh(Ea,  ii.  373 
Astringents  in  erysipelas,  i.  194 

in  inflammation,  i.  157 
Ataxy  in  syphilis,  ii.  555 
Atheroma,  iii.  337 
arterial,  1.  329 
causing  aneurism,  iii.  382 
a  coutra-indication  to  liga- 
tion, iii,  451 


Atheroma — 

of  testicle,  vi.  613 
Atlas,     dislocation     of,     upon 
axis,  iv.  715  et  seq. 
from  occiput,  iv.  714 
Atlo-axoid  region  of  spine,  dis- 
ease of,  iv.  955 
abscess  in,  iv.  969 
diagnosis  of,  iv.  961 
etiology  of,  iv.  957 
pain  in,  iv.  957 
pathological  anatomy 

of,  iv.  955 
prognosis  of,  iv.  961 
swelling  in,  iv.  958 
symptoms  of,  iv.  957 
treatment  of,  iv.  962 
Atmospheric-pressure      plates 

for  artificial  teeth,  v.  564 
Atony  of  bladder,  vi.  407 
Atresia,  genital,  vi.  698 
accidental,  vi.  701 
complex,  vi.  701 
oris,  V.  462 
vulvar,  vi.  698 
Atrophic  nasal  catarrh,  v.  37^, 

386,  387 
Atrophy  of  bladder,  vi.  352 
of  bone,  vi.  967,  968 
of  breast,  v.  830 
of  cellular  tissue,  ii.  688 
in  fracture,  iv.  27,  33 
of  membrana  tympani,  v.  351 
of  muscle,  iii.  6 
progressive  muscular,  iii.  8 
of  prostate,  vi.  387 
of  skull,  V.  148 

gelatiniform,  v.  150 
of  testicle,  vi.  698  etseq. 
inflammatory,  vi.  606 
of  tongue,  unilateral,  r.  503 
Attached  fortus,  iv.  901,  902 
Auditory  apparatus,    syphilis 
of,  ii.  620(  521 
canal,  external,  boils  of,  v. 
301 
bone-caries  of,  v.  305 
condylomata  of,  v.  305 
diffuse  inflammation  of, 

V.  302,  304 
diseases  of,  v.  300 
furuncles  of,  v.  301,  302 
injuries  of,  v.  300 
polypoid  growths  of,  v. 

305 
syphilis  of,  v.  305 
ulcers  of,  305 
meatus,     carcinoma    of,    v. 
307 
cysts  of,  V.  307 
foreign  bodies  in,  v.  305, 

306 
new  growths  of,  v.  307 
osteoma  of,  v.  307 
sarcoma  of,  v.  307 
wounds  of,  V.  306 
nerves,  affections  bf,  v.  353, 
354 
injuries  of,  v.  106 
Aural  syniptoms  in  scurvy,  i. 
300 


Auricle,  angeioma  of,  v.  297 
burns  of,  v.  299 
contusions  of,  v.  298 
deformities  of,  v.  299 
diseases  of,  v.  295 
eczema  of,  v.  295 
epithelioma  of,  v.  297 
fatty  tumor  of,  v.  298 
fibroid  of,  v.  297 
frostbite  of,  v.  299 
gummata  of,  v.  298 
horny  growths  of,  v.  298 
inflammation  of,  v.  296 
injuries  of,  v.  295 
new  growths  of,  v.  297 
perichondritis  of,  v.  296,  297 
sarcoma  of,  v.  298 
wounds  of,  V.  298 

Auscultation  in  examination  of 
female  genital  organs,  vi.  673 

Auto-inoculability    of     simple 
venereal  ulcer,  ii.  414 

Auto-transfusion,  i.  513 

Aveling?s   method  of  transfu- 
sion, i.  510 

Avulsion,  fracture  by,  iv.  3 
of  nerves,  iii.  653 

Axillary  aneurism,  iii.  486, 487 
artery,  ligation  of,  iii.  304, 
305,  306,  484,  517 
punctured  wounds  of,  iii. 

120 
rupture  of,  iii.  150 

Axis,  dislocation  of  atlas  upon, 
iv.  715,  717 
forward,  upon  third  cervi- 
cal vertebra;  iv.  719 
fracture  of  odontoid  process 
of,  iv.  753 

Azoospermia,  vi.  657 

Azoturia,  i.  331 


BACK,  contused  wounds  of,  iv. 
677,  679 
contusions  of,  iv.  677,  679 
and  sprains  of,  haematuria 
from,  iv.  700 
medico-legal  relations  of, 

iv.  705 
prognosis  of,  iv.  703 
treatment  of,  iv.  704 
flesh-wounds  of,  contused,  iv. 
677 
gunshot,  iv.  682 

parenchymatous  hem- 
orrhage from,  iv.  686 
treatment  ofj  iv.  685 
incised,  iv.  669,  674 
lacerated,  iv.  679,  682 
punctured,  iv.  669,  674 
injuries  of,  iv.  667 
sprains,  twists,  and  wrenches 
of,  iv.  686,  687 
Backward  dislocation  of  carpus, 
iii.  677 
of  elbow,  iii.  674 
of  hand,  iii.  678 
of  hip,  iii.  682 

below  tendon  of  obtura- 
tor iuternus,  iii.  690 
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Backward  dislocation  of  hip — 
treatment  of,  iii.  684,  691 
of  knee,  iii.  702 
of  shoulder,  iii.  666 
of  tarsus,  iii.  .707 
Bacteria,  i.  205 
Balanio  hypospadia,  vi.  488 
Balanitis,  vi.  531 
in  gonorrhcea,  ii.  333 
from  simple  veneral  ulcer,  ii. 
437 
treatment  of,  ii.  444 
treatment  of,  ii.  381 
Balano-posthitis  in  gonorrhoea, 
ii.  334 
treatment  of,  ii.  381 
Balm  of  Gilead,  rash  from  local 

use  of,  ii.  609 
Bands,  strangulation  by.     See 
Internal  strangulation, 
vocal,  immobility  of,  from  me- 
chanical restraint,  v.  788 
Bandage  or  bandages,  i.  483 
circular,  i.  485 
crossed  or  oblique,  of  angle  of 

jaw,  i.  494 
elastic,  in  treatment  of  ulcers 

ii.  285 
Esmarch's,  in   treatment   of 

aneurism,  iii.  429 
figure-of-eight,  i.  491 

of  chest,  anterior,  i.  491 

posterior,  i.  492 
of  elbow,  491 
of  head  and  jaw,  i.  493 
handkerchief,  i.  497 
hardening,  i.  498 
for  head,  i.  493 
many-tailed,  of  Scultetus,  i. 

497 
oblique,  i.  485 
plaster-of-Paris,  i.  498 
recurrent,  of  head,  i.  494 

of  stump,  i.  495 
roller,  i.  483 
rubber,  in  simple  synovitis, 

iv.  277 
sling,  or  four  tailed,  i.  496 
special,  i.  485 
spica,  i.  488 
of  foot,  i.  490 
of  groin,  i.  489,  490 
of  shoulder,  i.  489 
of  thumb,  i.  489 
spiral,  i.  485,  486 
of  chest,  i.  488 
of  fingers,  i.  486 
of  hand,  or  demi-gauntlet, 

i.  486 
of  penis,  i.  488 
reversed,  i.  485 

of  lower  extremity,  i.  487 

of  upper  extremity,!.  486 

suspensory  and  compressor  of 

breast,  i.  492,  493 
"T,"i.  496 
in  treatment  of  fractures,  iv. 

53 
use  of,  i.  483 
"V,"  of  head,  i.  495 
Velpeau'a,  i.  493 


Bandaging,  general  rules  for,  i. 
484 

tight,  delayed  union  in  frac- 
ture from,  iv.  44 
Barber's  itch,  ii.  662 
Barwell,  aneurism,  iii.  375 

diseases  of  the  joints,  iv.  261 
Base  of  skull,  fractures  of,  v.  27. 

See  Skull. 
Basis-substance,  vital  processes 

in,  i.  34 
Batt,  statistics  of  colotomy,  vi. 

81  et  seq. 
Battey's operation, vi.  835e*sc9'. 
Bayonet  wounds,  ii.  101,  103 
B^clard's   amputation   at  hip- 
joint,  i.  672 

suture  of  intestine,  v.  941 
Bedsores,  ii.  306 

in  fractures  of  vertebrae,  iv. 
762 
gunshot,  iv.  783 

from  lesions  of   nerves,   iv. 
823 
of  spinal  cord,  iv.  823 

neuropathic,  iv.  824 

treatment  of,  ii.  307 
Bell,  injuries  and  diseases   of 

male  genital  organs,  vi.  527 
Belladonna    in    aneurism,  iii. 
411 
in  shock,  i.  373 
Bellamy,  injuries  and  surgical 

diseases  of  lymphatics,  iii.  27 
Benign  fungus  of  testicle,  vi. 

616 
Bennett,  injuries  of  chest,  v. 

793 
Benzene,  i.  425 
Bert,  skin  grafting,  i.  546 
Bertrandi,     suture     of    intes- 
tine, V.  940 
Biceps,  long  head  of,  disloca- 
tion of,  iii.  670 
Bicipital  bursse,  ii.  724 
Bifid  septum  of  nose,  v.  412 
Bilateral    lithotomy,    vi.   285. 

See  Lithotomy. 
Bile,  distention  of  gall-bladder 

from,  V.  1068 
Biliary  abscess,  v.  1007,  1009 

ducts,   abscess   in,   v.  1009, 
1010 
rupture  of,  v.  883  et  seq. 

fistula,  V.  958,  960 
Bilious  erysipelas,  i.  186 
Bill,  sabre,  bayonet,  and  arrow 

wounds,  ii.  101 
Bird-arrow,  ii.  105 
Birth,  fracture  during,  iv.  23 
Bisulphide  of  carbon,  i.  433 
Bites  of  animals,  ii.  99 

of  serpents,  delirium  from,  i. 
384 

of  snakes,  ii.  94,  686 
Bladder,  absence  of,  vi.  334 

atony  of,  vi.  407 

atrophy  of,  vi.  352 

bar  at  neck  of,  vi.  356,  866 

care  of,  after  operations,  i. 
454 


Bladder — 

catheterization  of,  vi.  425 

diseases  of,  vi.  323 

exploration  of,  vi.  422 

before  lithotrity,  vi.  303  et 
seq. 

exploratory  sounding  of,  vi. 
422 

exstrophy  of,  vi.  335 

extroversion  of,  vi.  335 

failure  to  enter,  in  perineal 
lithotomy,  vi.  276 

fibrous  growths  of,  vi.  359, 
360 

fissure  of,  vi.  367 

foreign  bodies  in,  vi.  331,  332 
lithotomy  for,  vi.  333 
lithotrity  for,  vi.  333 

hemorrhage  into,  in  perineal 
lithotomy,  vi.  280 

hernia  of,  vi.  339,  340 

hypertrophy  of,  vi.  351 

incision  of  body  of,  in  peri- 
neal lithotomy,  vi.  277 

injuries  of,  vi.  323 

inversion  of,  vi.  340 

irritable,  vi.  367 

malformations  of,  vi.  334 

malignant  growths  of,  vi.  361 

malpositions  of,  vi.  334 

mucous  growths  of,  vi.- 358, 
360  * 

muscular  contraction  of,  en- 
trapping calculus  in  peri- 
neal lithotomy,  vi.  278 

myxoma  of,  vi.  358,  360. 

neck  of,  rigidity  of,  i-fi  peri- 
neal lithotomy,  vi.  277 

neuralgia  of,  vi.  409,  410 

papilloma  of,  vi.  355,  356 
cystotomy  for,  vi.  357 

paralysis  of,  vi.  407 

perforating  ulcers  of,  vi.  351 

and  prostate,  rupture  of,  vi. 
420 

puncture  of,  vi.  410  et  seq, 

and  rectum,  hydatids  be- 
tween, V.  1057 

rupture  of,  vi.  326 

abdominal   section  in,  vi. 

329 
cystotomy  in,  vi.  329 
treatment  of,  vi.  328 

sacculated,  vi.  353,  354 

sarcoma  of,  vi.  361,  362 

spasm  of,  vi.  408 

state  of,  contra-indicating 
lithotrity,  vi.  311 

stone  in,  vi.  183.  See  Cal- 
culus, vesical. 

tapping    of,    through    peri- 
neum, vi.  412  et  seq. 
through  rectum,  vi.  417 
subpubic,  vi.  412 
suprapubic,  vi.  410 
through  symphysis  pubis, 
vi.  412 

tubercle  of,  vi.  363,  364 

tumors  of,  vi.  355 
in  perineal  lithotomy,  vi. 
378 
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Bladder — 

with  two  cavities,  vi.  335 
ulceration  of,  vi.  350 
urinary  fistulas   communica- 
ting with,  V.  963 
villous  growths  of,  vi.  355 
wounding,  from   within,  in 
perineal  lithotomy,  vi.  279 
wounds  of,  vi.  323 

extravasation  of  urine  in, 

vi.  325 
gunshot,  vi.  324 
incised,  vi.  323 
lacerated,  vi.  324 
punctured,  vi.  324 
treatment  of,  vi.  325 
Bleeding.       See    Bloodletting, 
Hemorrhage,  and  Venesec- 
tion, 
arrest  of,  in  wounds,  ii.  27 
from  external  jugular,  i.  509 
from  internal  skphena,  i.  509 
topical,  in  simple  synovitis, 
iv.  273. 
Blepharitis,  v.  268,  269 
Blisters  in  simple  synovitis,  iv. 
276 
in  ulcers,  ii.  284 
Blood,  clot  of,  causing  inflam- 
mation, i.  79 
coagulability  of,  increased,  in 

hemorrhage,  iii.  55 
coagulation  of,  iii.  55 
condition  of,  in  syphilis,  ii. 

476 
defect  in  quality  of,  causing 

inflammation,  1.  70 
eflFusion  of,   into  antrum  of 
Highmore,  v.  450 
in  scalp  wounds,  v.  3 
entr.ance  of,  into  air-passages, 
in  excision  of  upper  jaw, 
iv.  458 
examination  of,  in  pyaemia, 

i.  205 
extravasation  of,  into  arach- 
noid, V.  49 
into  brain  and  ventricles, 

V.  51 
in  contusions  of  abdomen, 

V.  855 
between  dura  mater  and 

skull,  V.  44 
intra-cranial,  v.  44 
into  pia  mater,  v.  57 
retro-peritoneal,  v.  946 
into    septum  of   nose,   v. 
405 
loss  of,  delayed  union  in  frac- 
tures from,  iv.  43 
poison  in,  causing  inflamma- 
tion, i.  71 
transfusion  of,  i.  509 
direct,  i.  510 
indirect,  i.  511 
Blood-calculus,  vi.  169 
Blood-cysts,  iv.  656 
Bloodletting,  i.  505 
in  erysipelas,  i.  193 
in  inflammation,  i.  149 
Blood-poisoning,  i,  106 


Blood-tumors  of  scalp  in  com- 
munication   with    intra-cra- 
nial venous  circulation, v.  124 
Bloodvessels,  abdominal,  con- 
tusions of,  V.  866 
rupture  of,  v.  866,  867. 
wounds  of,  iii.  233 
contractile  elements  of,  i.  4 
gunshot  wounds  of,  ii.  122. 
injuries  of,  iii.  45 
involvement  of,  in  penetrat- 
ing wounds  of  abdomen,  v. 
931,  932 
pelvic,  woTinds  of,,  iii.  233. 
syphilis  of,  ii.  526 
Bloody  cupping,  i.  506 
Blunt  knives  in  operations,  i. 

451. 
Body  or  bodies,  foreign,  in  air- 
passages,  V.  664  et  seq. 
in   appendix  vermiformis, 

V.  993 
in  bladder,  vi.  331 
in  brain,  v.  72,  73 
in  frontal  sinus,  v.  447 
in  intestine,  v.  986,   991, 

994  ;  vi.  46,  63 
lodgement  of,  with  injury 

to  nose,  V.  441 
in  nasal  passages,  v.  412, 

413 
in  oesophagus,  vi.  7 
in  peritoneum,  v.  995 
in  pharynx,  v.  494 
in  rectum,  vi.  100 
in  stomach,  v.  987,  988 
in  urethra,  vi.  443,  531 
in  vagina,  vi.  695  et  seq. 
loose,  in  peritoneum,  v.  995 
movable,  in  joints,   iv.   339 

et  seq. 
of  scapula,  fracture  of,  iv.  114 
of  vertebrae,  fracture  of,  iv. 
760 
Boils,  ii.  314 

of  abdominal  parifetes,  v.  864 
of  external  auditory  canal,  v. 

301 
of  neck,  v.  591 
Bone  or  bones,  abscess  of,  vi. 
871,  911 
amputation  for  disease  of,*  1. 

564 
aneurism  of,  iv.  436  ;  vi.  985 
angeiomata  of,  iv.  435 
anterior  tarsal,  excision  of, 

iv.  531 
in  arthritis  deformans,  iv.  371 
atrophy  of,  vi.  967,  968 
bending  of,  in  skull,  without 

fracture,  v.  20 
carcinoma  of,  vi.  999,  1000 
caries  of,  vi.  892  et  seq.,  914 
et  seq. 
in    chronic    purulent    in- 
flammation   of    middle 
ear,  v.  330 
of  external  auditory  canal, 
V.  305 
of  carpus,  dislocation  of,  iii. 
678 


Bone  or  bones — 
changes  of,  in  Pott's  disease 

of  spine,  iv.   922 
chondroma  of,  vi.  981  et  seq. 
condition  of,  in  spina  bifida, 

iv.  892 
contusions  of,  iv.  259 
cranial,  gunshot  injuries  of, 

ii.  172 
curvature  of,  vi.  1043 

rachitic,  vi.  1044 
cysts  of,  vi.  988,  989 
echinococcus  of,  iv.  436 
effects  of  irritation  on  various 

constituents  of,  vi.  844 
epithelioma  of,  vi.  997 
fibroma  of,  vi.  979 
of  foot,  dislocations  of,  iii.  710 
excision  in  dislocations  of, 
iv.  447 
forceps  for,  i.  573 
of  forearm,   excision  of,  iv. 

485 
fragility    of,   idiopathic,   vi. 

971 
granulations  of,  confluent,  vi. 

909 
gunshot  contusion  of,  ii.  145, 
146 
injuries  of,  ii.  145 
wounds  of,  ii.  123 
haematoma  of,  vi.  985 
of  head,  changes  in,  in  ra- 
chitis, i.  260,  264 
excisions  of,  iv.  454 
in  hereditary  syphilis,  affec- 
tions of,  ii.  563 
hyoid,  fracture  of,  iv.  79,  80 ; 

V.  577 
hypertrophy  of,  in   stumps, 

i.  606 
incised  wounds  of,  iv.  260 
infiltration  of,  opaque,  vi.  910 
puriform,  vi.  910 
tuberculous,  vi.  909 
inflammation  of,  acute,  symp- 
toms of,  vi.  857  et  seq. 
infections,  vi.  864  et  seq. 
influence  of,  on  growth  of 

bone,  vi.  881  et  seq. 
neuralgic,  vi.  870 
from  parasitic  elements  in 
periosteum  and  osseous 
tissue,  vi.  875 
during  period  of  growth, 

vi.  862 
from  poisonous  substances, 

vi.  8'72 
in  relation  to  constituent 

tissues,  vi.  852 
rheumatic,  vi.  868 
treatment  of,  vi.  876  et  seq, 
inflamed,  pseudo-malacia  of, 

vi.  966 
inflammatory  affections  of,  vi. 
843 
processes  in,  experimental 
study  of,  vi.  845 
Injuries  of,  iv.  1,  259 
irritation  of  various  elements 
of,  vi.  849 
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Bone  or  bones — 
of  leg,  resection  of,  iv.  523  et 

seg. 
lipoma  of,  vi.  980 
long,  compound  fracture  of, 

resection  in,  iv.  447 
of  lower  extremity,  changes 

in,  in  rachitis,  i.  267 
lymphadenoma  of,  vi.  997 
malignant    tumor    of,   diag- 
nosis  of,   from    aneurism, 
iii.  397 
maxillary,  syphilis  of,  ii.  544 
metacarpal,   dislocations   of, 
iii.  679 
excision  of,  iv.  489 
metatarsal,    excision  of,  iv. 

532 
myxoma  of,  vi.  980 
nasal,  dislocation  of,  v.  441 

syphilis  of,  ii.  544 
necrosis  of,  vi.  892j  910 
treatment  of,  vi.  898 
nippers  for,  i.  573 
of  orbit,  syphilis  of,  ii.  543 
of  palate,  syphilis  of,  ii.  544 
perforation  of,  iv.  19 
punctured  wounds  of,  iv.  260 
sarcomata  of,  iv.  613  et  seq.  ; 
vi.  989 
central,  iv.  614,  615 
course  of,  vi.  995 
diagnosis  of,  vi.  996 
encephaloid,  vi.  993 
fasciculated,  vi.  992 
generalization  of,  vi.  994 
myeloid,  treatment  of,  vi. 

992 
round-celled,  vi.  993 
spindle-celled,  vi.  992 
spontaneous  fractures  in, 

vi.  993 
subperiosteal,  iv.  613,  614 
symptoms  of,  vi.  994 
treatment  of,  vi.  996 
scrofulo-tuberoulous  diseases 

of,  vi.  901 
of  skull,   contusion  of,  v.  8. 

See  Skull, 
special,    fractures    of.      See 

under  the  several  bones, 
structural  diseases  of,  vi.  901 
structure  of,  in  osteomalacia, 

vi.  950 
suppurative  inflammation  in, 

i.  38 
syphilis  of,  ii.  481,  539  ;  vi. 

972 
syphilitic  disease  of,  compa^ 
rative     frequency     of 
various    forms   of,   ii. 
542 
joint-affections  from,  iv. 
378 
lesions  of,   locality  of,  ii. 
543 
tarsal,  excision  of,  iv.  528  et 
seg. 
in  club-foot,  iv.  448  ;  vi. 
1032 
temporal,  fracture  of,  v.  348  I 


Bone  or  bones — 

transplantation  of,  in   false 

joint,  iv.  63 

of    trunk,     changes    in,    in 

rachitis,  i.  264,  265,  267 

excision  of,  iv.  454 

tubercle  of,  encysted,  vi.  906 

tuberculosis  of,  disseminated, 

vi.  914 
tumors  of,  vi.  973 
erectile,  vi.  985 
excision  for,  iv.  448 
fractures  from,  iv.  12 
myeloid,  vi.  990 
pulsatile,  vi.  985  et  seq. 
of  upper  extremity,  changes 

in,  in  rachitis,  i.  266 
wasting  of,  vi.  971 
Bone-setters,  natural,  iii.  713 
Bone-Substance,  absorption  of, 

by  medullary  cells,  vi.  851 
Bony  anchylosis,  treatment  of, 
iv.  412,  447 
crepitus,  iv.  26 
orbits,  V.  169 
tumor  of  scrotum,  vi.  553 
Bordeaux  dressing  of  stumps, 

i.  698 
Bougies,  oesophageal,  vi.  34 
soluble,  in  gonorrhoea,  ii.  386 
urethral,  vi.  421 
Bowel  or  bowels,  affections  of, 
influence  of,  on  results   of 
operations,  i.  467 
care  of,  after   operations,   i. 

454 
obstruction  of.   See  Intestinal 

obstruction, 
paracentesis  of,  in  intestinal 

obstruction,  vi.  65 
in  scurvy,  i.  292 
stricture    of,    intestinal   ob- 
struction from,  vi.  51 
Brachial    aneurism,   iii.     483, 
484 
artery,  ligation  of,   iii.  307, 
483 
punctured  wounds  of,  iii. 

120 
rupture  of,  iii.  149 
Brasdor's  method  in  aneurism, 

iii.  242,  484 
Brain,  abscess  of,  v.  80  et  seq. 
compression  of,  v.  64  et  seq. 
concussion  of,  v.  53  et  seq. 
contusion  of,  v.  59  et  seq. 
effect   of  anaesthetics  on,   i. 

407 
foreign  bodies  in,  v.  72,  73 
hemorrhage  into,  v.  51,  52 
injuries  of,  v.  44 
secondary  affection  of,  from 
head  injuries,  v.  108,  109 
ulcer  of.  See  Abscess, 
wounds  of,  V.  69  et  seq. 
Brain-substance,  escape  of,  in 
fracture  of  base  of  skull,  v, 
36 
laceration  of,  v.  66,  67 
protrusion  of,  v.  66,  67 
Branchial  fistula,  v.  583 


Breast,  adenoma  of,  v.  840 
affections   of,    inflammatory, 

V.  831 
anatomy  of,  v.  825.  i  See  also 

Mammae, 
atrophy  of,  v.  830 
carcinoma  of,  iv.  646  ;  v.  843 
diseases  of,  v.  825 
epithelioma  of,  from  eczema, 

ii.  615  ;  iv.  634 
fibroma  of,  v.  840 
hypertrophy  of,  v.  830 
lymphatic  Inflammntion  of, 

V.  834 
male,  affections  of,  v.  852 
tumors  of,  cartilaginous,  v. 
838 
cystic,  V.  838 
fatty,  V.  838 
malignant,  v.  841 
simple,  V.  838 
vascular,  v.  838 
Brigade  surgeon-in-ohief,  duties 

of,  vi.  1138 
Brinton,  operative  surgery  in 

general,  i.  435 
Broad  ligament,   cysts  of,    vi. 

822 
Bromide  of  ethyl,  i.  428 

of  potassium,  in  treatment  of 
aneurism,  iii.  411 
Bronchi,  syphilis  of,  ii.  532 
Bronchotomy,  v.  712 
Bruise,  of  abdomen,  v.  853 
Bruit  of  aneurism,  iii.  391 

cirsoid,  iii.  354 
Brush-burn,  ii.  9,  10 
Beyant,  wounds,  ii.  11 
Bubo,  chancroidal,  ii.  435 
treatment  of,  ii.  443 
in  gonorrhoea,  ii.  336 
in  female,  ii.  392 
treatment  of,  ii.  383 
parotid,  v.  616 
in  syphilis,  ii.  467 
Bubon  d'embl^e,  ii.  587,  588 
Buccal  chancre,  ii.  464 
Buchanan,    cheiloplastic   ope- 
ration, v.  476 
Buck,     Gurdon,     cheiloplastic 

operation,  v.  478 
Buck,  A.  H.,  injuries  and  dis- 
eases of  the  ear,  v.  289 
Buliar  eruptions  in  hereditary 

syphilis,  ii.  561 
Bullous  syphiloderm,  ii.  503 
Bunion,  ii.  727 
relations   of,   to  perforating 

ulcer,  ii.  703 
treatment  of,  ii.  729 
Burns,  ii.  217 
of  abdominal  parietes,  v.  861 
albuminuria  in,  227 
aseptic  method  in,  ii.  80 
of  auricle,  v.  299 
causes  of,  ii.  217 

of  death  after,  ii.  223 
from  caustic  alkalies,  treat- 
ment of,  ii.  246 
cerebral  complications  in,  ii. 
240 
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of  cheeks,  v.  461 

classification  of,  ii.  225 

complications  of,  ii.  223,  237 

from  corrosive   acids,  treat- 
ment of,  ii.  246 

deformities  from,   treatment 
of,  247 

delirium  from,  i.  389 

duodenal    ulceration  in,   ii. 
237 

effects  of,  ii.  220 

of  first  degree,  ii.  225,  226 

intestinal   complications   in, 
ii.  237 

of  larynx,  v.  628,  644,  646 

of  lips,  V.  461 

local  treatment  of,  ii.  243 

of  neck,  v.  578 

of  nose,  V.  442 

prognosis  of,  ii.  225,  240 

prophylaxis  of,  ii.  219 

respiratory  complications  in, 
ii.  240 

of  second  degree,  ii.  226 

symptoms  of,  ii.  225 

of  third  degree,  ii.  226 

of  trachea,  v.  628,  644,  646  . 

treatment  of,  ii.  241 

ulceration  of  duodenum  in, 
ii.  237 
Burow's    cheiloplastio    opera- 
tion, V.  484 
Bursa  or  bursae,  anatomical  re- 
lations of,  ii.  691 

of  aukle,  ii.  726 

anterior,  of  knee,  ii.  716 

ante-thyroid,  ii.  706 

hicipital,  ii.  724 

contused  wounds  of,  ii.  699 

contusions  of,  ii.  698 

deep  oleoranal,  ii.  712 

development  of,  ii.  691 

diseases  of,  ii.  691 

of  elbow,  ii.  711 

of  external  gastrocnemius,  ii. 
725 

of  foot,  ii.  726 

gastrocnemio  -  semimembra- 
nosus, ii.  722 

of  gluteus  maximus,  ii.  715 

of  gracilis,  ii.  720 

gummata  of,  ii.  702 

of  hand,  ii.  712 

of  head,  ii.  705 

ilio-psoas,  ii.  /14 

incised  wounds  of,  ii.  698 

infra-hyoid,  ii.  707 

infra-serratus,  ii.  710 

infra-spinatus,  ii.  710 

injuries  of,  ii.  691 

ischial,  ii.  715 

of  ischio-femoral  region,  ii. 
713 

lacerated  wounds  of,  ii.  699 

of  neck,  ii.  705 

of  obturator  internus,  ii.  716 

oleoranal,  deep,  ii.  712 
subcutaneous,  ii.  712 

popliteal,  ii.  720 

popliteus,  ii.  725 


Bursa  or  bursse — 

pre-patellar,  ii.  717,  718 

pre-tibial,  ii.  719 

punctured  wounds  of,  ii.  698 

retro-caloanean,  ii.  726 

of  sartorius,  ii.  720 

of  semi-inembranosus,  ii.  725 

of  semi-tendinosus,  ii.  720 

of  shoulder,  ii.  708 

special,  affections  of,  ii.  705 

in  stumps,  i.  606 

subacromial,  ii.  709 

subcutaneous    oleoranal,   ii. 
712 

subdeltoid,  ii.  709 

sub-quadricipital,  ii.  717 

subscapnlaris,  ii.  710 

sub-thyroid,  11.  707 

syphilitic  affections  of,  11. 547, 
700 

of  trunk,  11.  708 

tumors  of,  11.  699 

of  vastus  internus,  ii.  716 

over  vertebra  prominens,  ii. 
708 

wounds  of,  ii.  698 

of  wrist,  11.  712 
Bursitis,  11.  693 

chronic,  ii.  695 

of  pre-patellar  bursa,  ii.  717, 
718 

subacute,  ii.  694 

syphilitic,  11.  701 
Bdtlin,  scrofula  and  tubercle, 
i.  231 

tumors,  iv.  543 
Button-suture  In  wounds,   il. 

30,  77 
Butylchloral  hydrate,  i.  430 


CACHECTIC  conditions  caus- 
ing erysipelas,  1.  163 
Cachexia,  influence  of,   on  ope- 
rations, i.  468 
scorbutic,  1.  295 
Csesarean  section,  vi.  759.     See 

Gastro-hysterotomy. 
Calcaneo-astragalold  joint,  ex- 
cision of,  iv.  529 
Calcaneum,  dislocation  of,  ili. 
711 
excision  of,  Iv.  529,  531 
fracture  of,  iv.  256  et  seg. 
Calcaneus,    talipes,   vi.   1039. 

See  Talipes. 
Calcareous  degeneration,  1.  62 

of  epididymis,  vl.  631 

Calcification  of  arteries,  lil.  337 

Calculus  or  calculi,  adherent, 

in  lithotomy,  vi.  279 

distention    of     gall-bladder 

from,  V.  1070 
encysted.   In   lithotomy,  vi. 

279 
faulty   seizure  of,  in   litho- 
tomy, vi.  279 
friable,  in  lithotomy,  vl.  280 
large,  in  lithotomy,  vi.  280 
multiple,   in   lithotomy,  vi. 
279 


Calculus  or  calculi — 
muscular  contraction  of  blad- 
der entrapping,  In  litho- 
tomy, vi.  278 
nasal,  v.  414,  416 
parotid,  v.  618 
preputial,  vl.  180,  531 
prostatic,  vl.  176,  177,  392, 

394 
renal,  v.  1075  et  seq. ;  vi.  174 
iimbilical,  vi.  181 
ureteral,  vi.  174,  175 
urethral,  vi.  177,  178,  443 
urinary,  vi.  145 

ammonio-magnesian  phos- 
phate, vi.  167 
blood,  vi.  169 
carbonate-of-lime,  yi.  167 
chemical  analysis   of,  vl. 

170 
classification  of,  vi.  157 
composition  of,  vl.  164 
cystic-oxide,  vi.  168 
cystine,  vl.  168 
fatty,  vl.  169 
in  female,  vl.  293 
litholapaxy  in,  vi.  297 
lithotomy    In,   vi.    296, 

297,  298 
lithotrity    in,    vi.    297, 

322 
treatment  of,  vi.  296 
urethral    dilatation   in, 
vi.  297 
fibrinous,  vi.  169 
formation  of,  causes  of,  vi. 

149  et  seq. 
fracture   of,   spontaneous, 

vi.  163 
fusible,  vl.  166 
geographical    distribution 

of,  vi.  147 
gross  characters  of,  vi.  161 
indigo,  vi.  170 
mixed  phosphatic,  vi.  166 
mulberry,  vi.  166 
nature  of  nuclei  of,  vi.  159 
outside   of  urinary  tract, 

vi.  181 
oxalate-of-lime,  vl.  166 
pathological  results  of,  vi. 

172 
phosphate-of-lime,  vi.  167 
rate  of  growth  of,  vi.  161 , 
saponaceous,  vi.  169 
structure  of,  vi.  159 
urate-of-ammonium,      vi. 

167 
uric-acid,  vi.  165 
uric-oxide,  vi.  169 
urostealith,  vi.  169 
xanthlo-oxlde,  vl.  169 
xanthine,  vl.  169 
vesical,  vi.  183 
abnormal    position  of,   in 

lithotomy,  vi.  278 
adherent,  vl.  183 
choice  of  operation  for,  vi. 

211 
diagnosis  of,  vi.  188  et  seq. 
encysted,  vi.  183 
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Calculus  or  calculi,  .vesical — 
failure   to   find,   in   litho- 
tomy, vi.  278 
litholapaxy    for,   vi.   232, 
•     318 
lithotomy  for,  vi.  203,  251 

lithotrity  for,  vi.  207,  218, 
301  et  seq. 
rapid.     See.  Lithoplaxy. 
peculiarities    of,    influenc- 
ing choice  of  operation 
for,  vi.  214 
of   patient,    influencing 
choice  of  operation  for, 
vi.'211 
preparation  of  patient  for 
radical  treatment  of,  vi. 
216  et  seq. 
position  of,  vi.  183 
relapse  after  radical  treat- 
ment of,  vi.  210 
symptoms  of,  vi.  184  et  seq. 
treatment  of,  electrolytic, 
vi.  197 
palliative,  vi.  202 
preventive,  vi.  192  et  seq. 
radical,  vi.  202 
solvent,  vi.  197  et  seq. 
Callisen's    operation  Jor  colo- 

tomy,  vi.  78 
Callosities,  ii.  617 
Callous  ulcers,  ii.  280 
Callus,  excessive,  in  fracture  of 
lower  end  of  humerus,  iv. 
140 
in  fracture,  iv.  36 
intermediate,  iv.  36 

from  medullary  tissue,  iv. 
39 
Camps,  cooking  in,  directions 
for,  vi.  1127 
hygiene  of,  vi.  1125 
Canal,    auditory,    diseases    of. 
See  Auditory, 
cervical,  dilatation  of,  in  ex- 
amination of  female  genital 
organs,  vi.  674 
of  Nuok,  hydrocele  of,  vi.  702 
vertebral.     See  Vertebral. 
Cancellous  exostosis  of  skull, 

V.  154 
Cancer,  i.  313.     See  also  Carci- 
noma and  Malignant, 
of  breast,  medullary,  v.  849 

scirrhous,  v.  846 
chimney-sweep's,  vi.  5.54 
connective-tissue,  of  skin,  ii. 

654 
delayed    union    in    fracture 

from,  iv.  43 
of  lip,  V.  470 
of  lymphatics,  iii.  40 
melanotic,  of  skin,  ii.  654 
of  nerves,  iii.  597 
predisposing  to  fracture,  iv.  4 
of  palate,  vi.  389 
of  rectum,  vi.  120,  122 
of  tonsil,  V.  499 
of  vagina,  vi.  714 
of  vulva,  vi.  711,  712 
VOL.  VI.— 77 


Cancerous  deposit  in  walls  of 
gall-bladder,  v.  1071 
ulceration  of  tongue,  v.  507. 
See  Tongue. 
Caucrum  oris,  v.  495 
Canthoplasty,  v.  275 
Canula,  tracheal,  v.  720  et  seq. 
Capillaries,  contractility  of,  i.  5 
Capillary  hemorrhage,  iii.  49 
hemorrhoids,  vi.  128 
nsevi,  iv.  693,  594 
Capsules,  supra-renal,  syphilis 
of,  ii.  530 
tumors  of,  v.  1087 
wounds  of,  V.  930 
Caput  humeri,  position  of,  in 
dislocation  of  shoulder,  iii. 
663 
Carbolic  acid,  i.  430 

in  aseptic  surgery,  ii.  70 
in  erysipelas,  i.  197 
Carbonate-of-lime  calculus,  vi. 

167 
Carbon  bisulphide,  i.  433 
Carbonic  acid,  i.  433 
oxide,  i.  433 
tetrachloride,  i.  426 
Carbuncle,  ii.  317 
of  abdominal  parietes,  v.  862 
causes  of,  ii.  318 
dressing  of,  ii.  322 
facial,  ii.  323,  324 
of  lips,  V.  469 
of  neck,  v.  591 
pathology  of,  ii.  3]  8 
prognosis  of,  ii.  319 
symptoms  of,  ii.  319 
treatment  of,  ii.  319 
constitutional,  ii.  323 
Carcinoma  or  oarcinomata,  iv. 
631 
appearance  of,  after  removal, 

iv.  636 
of  auditory  meatus,  v.  307 
of  bone,  vi.  999,  1000 
of  breast,   iv.    646;  v.   843, 

849  et  seq. 
calcification  of,  iv.  637 
caseous  degeneration  of,  iv. 

637 
of  cervix  uteri,  vi.  730  et  seq. 
chondrification  of,  iv.  637 
colloid,  iv.  632 

degeneration  of,  iv.  637 
columnar-celled,  iv.  632,  645 
combination  of,  iv.  636,  638 
course  of,  iv.  638 
cylindrical-celled,    iv.     632, 

645 
development  of,  iv.  634 
diagnosis  of,  iv.  642 
epithelial,  origin  of,  iv.  631 
etiology  of,  iv.  633 
of  face,  iv.  650,  652 
fatty  degeneration  of,  iv.  637 
fibrification  of,  iv.  637 
glandular-celled,  iv.  631,  644 
of  jaw,  V.  541 
of  joints,  'v.  433 
of  larynx,   iv.  653 ;  v.    738, 
741 


Carcinoma  or  carcinomata — 
localities  of,  iv.  632 
lymphatic  glands  in,  iv.  639 
macroscopic  characters  of,  iv. 

636 
melanotic,  iv.  632 
metamorphoses  of,  iv.  636 
microscopic  characters  of,  iv. 

638 
of  nasal  passages,  v.  418, 43S 
of  oesophagus,  vi.  23,  24,  25 
ossification  of,  iv.  637 
of  ovary,  vi.  806 
of  parotid  gland,  v.  620 
of  penis,  vi.  542 
prognosis  of,  iv.  643 
of  scalp,  V.  119 
secondary  tumors  in,  iv.  640 
of  skin,  ii.  649 
of  skull,  V.  153 
soft,  iv.  636 
of  special  parts.     See  under 

the  several  parts, 
spheroidal-celled,  iv.  631,644 
squamous-celled,  iv.  631,  644 
symptoms  of,  iv.  638 
of  testicle,  iv.  648 ;  vi.  631, 

633 
of  thyroid  gland,  v.  613 
of  tongue,  iv.  649  ;  v.  507 
of  trachea,  v.  751,  754 
treatment  of,  iv.  643 
of  uterus,  vi.  730,  816 

hysterectomy  for,  vi.  740, 
822 
villous,  iv.  632 
Carden's  amputation,  i.  665 
Cardiac  orifice  of  stomach,  dila- 
tation of,  digital,  V.  1113 
Cardism,  i.  329 
Carditis,  traumatic,  iii.  230 
Caries  of  bone,  vi.  892,  914 
causing  fracture,  iv.  12 
from  chronic  articular  ostei- 
tis, iv.  363 
dental,  v.  557  et  seq. 
in  ear  disease,  v.  305,  330 
excision  for,  iv.  448 
of  ribs  for,  iv.  462 
fungosa,  in  Pott's  disease  of 

spine,  iv.  923 
from    gunshot    contusion  of 
spinal  column,  iv.  773 
fracture  of  sacrum,  iv.  865 
necrotica,  from  suppurative 

synovitis,  iv.  282 
of  skull,  V.  141.     See  Skull, 
of  spine,  iv.  916 
in  stumps,  i.  605 
from  suppurative  synovitis, 
iv.  282 
Carotid  aneurism,  iii.  496 

ligation  of  carotid  artery 

for,  iii.  498,  499 
low,  iii.  506,  517 
artery,  common,  ligation  of, 
iii.  289,  498,  499 
for  aneurism  by  anas- 
tomosis, iii.  358 
for  arterial  varix,  iii, 
358 
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Carotid  artery,  common,  liga- 
tion of — 

for  pulsating  tumor  of 
orbit,  iii.  495 
surgical  anatomy  of,  iii. 
289 
distal  ligation  of,  iii.  517 
external,   ligation   of,   iii. 
292 
for  aneurism  by  anas- 
tomosis, iii.  364 
relations  of,  iii.  292 
internal,  aneurism  of,   at 
cavernous     sinus,    v. 
161,  162 
.   ligation  of,  iii.  293,  294 
left,  ligation  of,  for  aneu- 
rism of  aortic  arch,  iii. 
528 
punctured  wounds  of,  iii. 
119 
Carpus,  dislocation  of,  iii.  677, 

678 
Cartilage  or  cartilages  in  ar- 
thritis deformans,  iv.  370 
costal,  fractures   of,  iv.  82, 

86,  87 
cricoid,  fracture  of, v.  578,  657 
dislocation  of,  from  ribs,  iii. 

651 
ensiform,  dislocation  of,  iii. 
653 
excision  of,  iv.  462 
of  larynx,  displacement   of, 
T.  577 
fractures  of,  iv.  80,  81,  82. 
See  also   under   special 
cartilages, 
luxation  of,  v.  662 
of  neck,  necrosis  of,  v.  578 
of  ribs,  dislocation  of,  from 

sternum,  iii.  652 
suppurative  inflammation  in, 

i.  38 
thyroid,  fracture  of,  v.  656 
Cartilaginous   changes   "in   ra- 
chitis, i.  257 
myxoma,  iv.  580 
tumors,  iv.  572 ;  vi.  981.  See 
Chondromata. 
of  breast,  v.  838 
of  nasal  passages,  v.  418, 

432 
of  scrotum,  vi.  553 
of  septum  of  nose,  v.  409 
Caseous  degeneration  of  carci- 

nomata,  iv.  637 
Castration  in  carcinoma  of  tes- 
ticle, iv.  648  ;  vi.  636 
Catalepsy,  delirium  from,  i.  392 
Cataract,  v.  239 
congenital,  v.  241 
Grraefe's  operation  for,  v.  246 
hemorrhage  in  operation  for, 

V.  250 
lamellar,  v.  241 
loss  of  vitreous  in  operation 

for,  V.  250 
needle  operation  for,  v.  244 
operation  by  solution  for,  v. 
244 


Cataract — 

secondary  operation  for,  v. 

251 
senile,  v.  242 

suppurative  action  after  ope- 
ration for,  V.  250 
traumatic,  v.  243,  245 
treatment  of,  v.  243 
Catarrh  of  middle  ear,  acute,  v. 
314,  316 
chronic,  v.  318,  319 
nasal.     See  Nasal, 
urethral,  ii.  351,  375 
Catarrhal  conjunctivitis,  v.  217, 
218 
gonorrhoea,  ii.  844 
inflammation,  i.  132 
laryngitis,  v.  691,  694 
ulceration  of  mucous   mem- 
brane of  nose,  V.  392 
Cathartics  in  inflammation,  i. 

157 
Catheter  or  catheters,  vi.  425 
et  seq. 
Eustachian,  in  examination 

of  middle  ear,  v.  310 
method  of  fixing  in  urethra, 
vi.  430 
Catheterization  of  bladder,  vi. 
425 
in  female,  vi.  429 
forced,  in  stricture  of  urethra, 

vi.  469 
retrograde,   in    stricture    of 
urethra,  vi.  473 
Caudal  excrescence,  iv.  906 
Caustics  in  treatment  of  simple 

venereal  ulcer,  ii.  442 
Cautery,  i.  504 
actual,  amputation  of  penis 
by,  vi.  544 
in  false  joint,  iv.  62 
in  hemorrhage  from  gun- 
shot wounds,  ii.  139. 
in  sinuses,  ii.  275 
in  aneurism,  iii.  412 
galvanic,  i.  523 

amputation  of  cervix  uteri 
by,  vi.  739,  821 
of  penis  by,  vi.  544 
of  tongue  by,  v.  509 
in  varicocele,  vi.  588 
Paquelin's,  i.  505 
potential,  in  false  joint,  iv. 

62 
thermic,  amputation  of  cervix 
uteri  by,  vi.  739 
Cauterization  of  nerves,  iii.  562 
in  stricture   of  urethra,  vi. 

464 
in  surgical  hemorrhage,  iii. 

102 
in  tuberculo-sorofulous  osteo- 
pathies, vi.  933 
Cavity,   abdominal.      See  Ab- 
dominal, 
in  dental  caries,  preparation 

of,  v'.  559 
internal,  communioatingwith 

abscess,  ii.  266 
nasal.     See  Nasal. 


Cavernous  angeioma  of  scalp, 
V.  129 
nsevi,  iv.  593,  595 
sinus,  aneurism  of  internal 
carotid  artery  at,  v.  161, 
,  162 
Cells,  apparent  migration  of,  i. 
34 
cysts  from  changes  in,  iv.  657 
ethmoid,  diseases  of,  v.  447 
fixed,  new  observations  on, 

i..  51 
of  glands,  contractility  of,  i.  9 
mastoid,  sclerosis  of,  v.  339, 

340 
medullary,  absorption  of  bone 
substance  by,  vi.  851 
Cell-nucleus,  i.  42 
Cellular  neuromata,  iii.  592 
tissue,  atrophy  of,  ii.  688 
classification  of  diseases  of, 

ii.  673 
diseases  of,  ii.  673 
hypertrophy  of,  ii.  687 
mucoid  degeneration  of,  ii. 

687 
parasites  of,  ii.  688 
syphilis  of,  ii.  510 
Cellulitis,  circumscribed,  sim- 
ple, ii.  677 
diflfused,  simple,  ii.  674,  675 

of  stumps,  i.  602 
ischio-rectal,  ii.  679 
malignant,  ii.  685,  686,  687 
orbital,  ii.  685 
pelvic,  in  gonorrhoea;  ii.  344 
periarthritic,  ii.  678,  679 
peri-csecal,  ii.  683,  684 
after  perineal  lithotomy,  vi. 

281 
peri-phalangeal,  ii.  682 
peri-urethral,  ii.  680,  681 
peri-venous,  ii.  677,  678 
of  scalp,  V.  113,  114 
Central  sarcomata  of  bone.   See 

Sarcomata. 
Cfiphalematome  des  femmes,  v. 

123 
Cephalhsematomata,  v.  3,  122 

internal,  v.  123 
Cephalhydrocele,  traumatic,  v. 

41,42 
Cephalic  chancroid,  ii.  427 
Cerebral  abscess,  v.  80  et  seq. 
chronic,  v.  87 
complications   in   burns,   ii. 

240 
disease,  effect  of,  in  anesthe- 
sia, i.  414 
symptoms  of,  in  scurvy,  i. 
299  " 

localization,  v.  88 
symptoms    in   erysipelas    of 
scalp,  i.  184  ;  v.  Ill 
Cerebritis,  v.  74,  76 
Cerumen,  impacted,  v.  300 
Cervical  canal,  dilatation  of,  in 
examination  of  female  gen- 
ital organs,  vi.  674 
region,       posterior,       flesh 
wounds  of,  iv.  672 
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Cervical  region — 

wounds  of  arteries  in,  iv. 

670 
of       vertebral      column, 
sprains,     twists,     and 
wrenches  of,  iv.  688 
vertebrae.     See  Vertebrae, 
syphilis  of,  ii.  543 
CJervix  ateri,  amputation  of,  vi. 
735,  821 
carcinoma  of,  vi.  730,  816 
diagnosis  of,  vi.  733,  818 
etiology  of,  vi.  730,  817 
pregnancy       occurring 

with,  vi.  735 
prognosis  of,  vi.  819 
symptoms  of,  vi.  731,  817 
treatment    of,    vi.    733, 
819 
chancres  of,  ii.  462 
diseases  of,  vi.  725 
epithelioma  of,  vi.  730,  816 
fibroid  of,  vi.  728 
hypertrophy  of,  vi.  727 
laceration  of,  vi.  678,  680 
malignant   disease   of,  vi. 

729,  816 
polypus  of,  vi.  729 
sarcoma  of,  vi.  729 
ulceration  of,  vi.  725,  726 
Chalazion,  v.  270 
Chamberlaine's    operation    for 
ligation  of  axillary  artery, 
iii.  305,  485 
Chancre  or  chancres,  ii.  457 
anal,  ii.  465 
adenitis  with,  ii.  467 
buccal,  ii.  464 
of  cervix  uteri,  ii.  462 
and  chancroid,  relative  fre- 
quency of,  ii.  466 
complicated  by  phagedaena, 
ii.  460 
by  inflammation,  ii.  460 
diagnosis  of,  ii.  469 

differential,    from    chan- 
croid, ii.  471 
digital,  ii.  466 
extra-genital,  ii.  464 
genital,  ii.  461 
induration  of,  ii.  458 
involving  neighboring  lym- 
phatic glands,  ii.  460 
lesions     occurring    concomi- 
tantly with,  ii.  467 
localities  of,  ii.  460 
lymphangeitis  with,  ii.  467 
of  mammary  region,  ii.  465 
mixed,  ii.  438,  445 
of  nostril,  v.  390 
prognosis  of,  ii.  472 
rectal,  ii.  465 
solitary,  ii.  459 
transformed     into     mucous 

patch,  ii.  460 
treatment  of,  ii.  474 
urethral,  ii.  461 
of  vagina,  ii.  463 
various  forms  of,  ii.  459 
Chancroid,  ii.  407.     See  Vene- 
real ulcer,  simple. 


Chancroid — 
cephalic,  ii.  427 
and    chancre,    relative    fre- 
quency of,  ii.  466 
diagnosis     of,     differential, 
from  chancre,  ii.  471 
Chancroidal   ulcer  of  lips,   v. 
470 
ulceration,  stricture  of  ure- 
thra from,  vi.  456 
Charpie,  i.  479 
Chavanne  Lure,  disease  of,  ii. 

597 
Cheeks,  burns  of,  v.  461 
deformities  of,  v.  462 
diseases  of,  v.  457 
epithelioma  of,  v.  469 
frost-bite  of,  v.  461 
injuries  of,  v.  457,  458 
lupus  of,  V.  469 
malformations  of,  v.  462 
ulcers  of,  v.  469 
rodent,  v.  469 
wounds  of,  V.  457 
Cheiloplastic  operation  or  ope- 
rations, V.  473  et  seq. 
Buchanan's,  v.  476 
Buck's,  V.  478 
Burow's,  V.  484 
Dieffenbach's,  v.  475 
Sedillot's,  V.  475 
Cheloid,  ii.  633.     See  Keloid. 
Chemical  irritants  causing  in- 
flammation, i.  80 
theory  of  pyaemia,  i.  204 
Chemico-vital  treatment  of  sur- 
gical hemorrhage,  iii.  63 
Chemosis,  v.  216 
Chest,  arrow-wounds  of,  ii.  116 
contusions  of,  v.  793 
gunshot  injuries  of,  ii.  185 
wounds   of,    non-penetrat- 
ing, ii.  185,  186 
penetrating,  ii.  186  etseq. 
Injuries  of,  v.  793 
gunshot,  ii.  185 
wounds  of,  V.  804 
arrow,  ii.  116 
gunshot,  ii.  185  et  seq. 
non-penetrating,    ii.    185, 

186 ;  V.  804 
penetrating,  ii.  186  et  seq.  ; 
V.  805 
dyspncea  in,  ii.  188 ;  v. 

805 
emphysema  in,  ii.  188 ; 

V.  806 
haemoptysis  in,  ii.  188; 

V.  805 
hemorrhage  in,  ii.  189 ; 

V.  807 
hernia  of  lung  in,  ii.  187 ; 

V.  807 
injury  of   great  vessels 
in,  V.  808 
of  heart   in,   ii.  188; 

V.  808 
of  intercostal  arteries 

in,  ii.  189  ;  v.  808 

of  internal  mammary 

in,  ii.  189 ;  v.  809 


Chest,  penetrating  wounds  of, 

injury— 

of  lung  in,  ii.  187 ;  v. 

811 
of  pericardium  in,  ii. 
188 ;  V.  808 
lodgment    of    foreign 
bodies,  ii.  187 
treatment  of,  ii.  186,  189 ; 
V.  811  et  seq. 
Chbyne,  antiseptic  method,  ii. 

63 
Chilblain,  ii.  251,  252 
Children,  lithotrity  in,  vi.  211, 

322 
Chimney-sweep's  cancer,  vi.  554 
Chisel,  osteotomy  with,  vi.  1045 
Chloral  hydrate,  i.  430 
Chloride  of  amyl,  i.  429 
Chloroform,  i.  426 

administration  of,  i.  446 

compared  with  ether,  i.  442 

first  insensibility  from,  i.  431 

history  of,  i.  405 

mortality  from,  i.  422,  433 
Cholecystectomy,  v.  1075 
Cholecystonchus,  v.  1069 
Cholecystotomy,  v.  1072 
Chondritis,  v.  702,  704 

in  strumous  synovitis,  iv.  304 
Chondroma  or  chondromata,  iv. 
572 

appearance  of,  after  removal, 
iv.  573 

of  bone,  vi.  981  et  seq. 

characters  of,  iv.  573 

combinations  of,  iv.  574 

course  of,  iy.  573 

diagnosis  of,  iv.  574 ;  vi.  984 

of  joints,  iv.  432,  483 

metamorphoses   of,  iv.  574; 
vi.  983 

microscopical   characters   of, 
iv.  573 

osteoid,  iv.  433 

prognosis  of,  iv.  575' 

treatment  of,  iv.  576 ;  vi.  984 
Chondromalacia,  v.  296 
Chondromalacosis,  v.  296 
Chondro-sarcoma  of  jaw,  v.  540 
Chondro-sternal    dislocations, 

iii.  652  . 
Chopart's  amputation,  i.  653 
Chordee,  ii.  331 

treatment  of,  ii.  367 
Chorditis  tuberosa,  v.  695 
Chorea,  delirium  from,  i.  385 
Choroid  membrane  of  eye,  v. 

174 
Chrysophanio  acid,  rash  from 

local  iise  of,  ii.  609 
Cicatrices  of  neck,  v.  591,  592 
Cicatricial  stricture  of  urethra, 

vi.  452,  456 
Cicatrization  of  wounds,  ii.  16 
Ciliary  body,  v.  175 

muscle,  V.  175 
Circular  amputation,  i.  579 
Circulation,     collateral,,    gan- 
grene from  obstruction  of,  iii. 

252 
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Circulation — 

investigation  of,  in  surgical 
diagnosis,  i.  347 
Circulatory  system,  syphilis  of, 

ii.  535 
Circumcision,  vi.  538 
Circumflex     artery,    external, 
rupture  of,  iii.  147 
iliac  artery,  ligation  of,  iii. 
318 
punctured  wounds  of,  iii. 
127 
Circumscribed  aneurism  within 
orbit,  iii.  494 
traumatic,  iii.  240 
cellulitis,  simple,  ii.  677 
gummatous    infiltration,    ii. 
540 
Cirsocele,  vi.  581.     See  Varico- 
cele. 
Cirsoid  aneurism,*  jii.  352  ;  iv. 
592 
of  orbit,  iii.  494 
of  scalp,  v.  131,  132 
symptoms  of,  iii.  354 
treatment  of,  iii.  354 
arterial  tumor,  iii.  353 
Clamp  and  cautery  in  internal 
hemorrhoids,  vi.  132 
steel,  in  false  joint,  iv.  63 
Clasp-plates  for  artificial  teeth, 

v.  564 
Clavicle   or   clavicles,  disloca- 
tions of,  iii.  653 
of  acromial  end  of,  iii.  657 

et  seq. 
of  scapular  end  of,  beneath 
ooraooid  process,  iii.  660 
simultaneous,  of  both  ends 

of,  iii.  661 
of  sternal  end  of,  iii.  653 
et  seq. 
excision  of,  iv.  465  et  seq. 
fractures  of,  iv.  98 

of  acromial  end  of,  iv.  104 
complications  of,  iv.  105 
compound,  iv.  99 
crepitus  in,  iv.  103 
diagnosis  of,  iv.  105 
by  direct  force,  iv.  99 
ecchymosis  in,  iv.  103 
by  indirect  force,  iv.  99 
injury  of  lung  in,  iv.  107 

of  nerves  in,  iv.  106 
mobility  in,  iv.  103 
from  muscular  action,  iv. 

99 
pain  in',  iv.  102 
prognosis  of,  iv.  107 
of  sternal  end  of,  iv.  103 
swelling  in,  iv.  103 
symptoms  of,  iv.  100 
treatment  of,  iv.  108  et  seq. 
osteomalacia  of,  vi.  948 
sites  of  fracture  of,  iv.  99 
simultaneous     fractures     of 
both,  iv.  104    . 
Clavus,  ii.  619 
Cleansing  of  wounds,  ii.  26 
Cleft  or  clefts  of  nostrils,  con- 
genital, V.  442 


Cleft  or  clefts — 
of  palate,  v.  515  et  seq. 
of  scrotum,  vi.  557 
Clements,  preparation  of  mili- 
tary surgeons  for  field  duties, 
apparatus  required ;   ambu- 
lances ;  duties   in  the  field, 
vi.  1120 
Climate,  causing  inflammation, 

i.  73 
Clinical   thermometer,  i.   348, 

527 
Closed  wounds,  second  dressing 

of,  ii.  34 
Closure  of  jaws,  v.  546,  548 

of  nostrils,  v.  404 
Clot  of  blood,  causing  inflam- 
mation, i.  79 
Club-foot,  vi.  1004 
excision  of  tarsal  bones  in, 

iv.  448  ;  vi.  1032 
extension  in,  vi.  1030 
Coagulability  of  blood  in  creased 

in  hemorrhage,  iii.  55 
Coagulable  lymph,  i.  110 
Coagulating  fluids,  injection  of, 

in  aneurism,  iii.  413,  474 
Coagulation  of  blood,  iii.  55 
causing  spontaneous  cure  of 
aneurism,  iii.  403 
Coaptation  of  wounds,  ii.  28 
Coarctation-stricture    of   oeso- 
phagus, vi.  28 
Coccygodynia,  iv.  868  ;  vi.  751 
excision  of  coccyx  for,  iv.  464, 

868;  vi.  752 
treatment  of,  iv.  868  ;  vi.  752 
Coccybdynia.     See  Coccygody- 
nia. 
Coccyx,   excision  of,   iv.    464, 
868  ;  vi.  752 
fracture  of,  iv.  94,  866 
injuries  of,  iv.  856 
Cohen,  injuries  and  diseases  of 
the    air-passages,    v. 
625 
of  the  oesophagus,  vi.  1 
Cohnheim's   theory  of  inflam- 
mation, i.  25 
Cold,  amputation  for  effects  of, 
i.  562 
a  cause  of  erysipelas,  i.  163 

of  inflammation,  i.  74 
constitutional   effects   of,   ii, 

253 
effects  of,  ii.  251 
in  erysipelas,  i.  194 
in  inflammation,  i.  144      a 
in  synovitis,  iv.  275 
in  surgical  hemorrhage,  iii. 
63 
Colectomy,  vi.  88,  89 
Collateral  circulation,  gangrene 
from    obstruction    of,    iii. 
252 
urethrotomy  in   stricture  of 
urethra,  vi.  473 
Colloid  carcinoma,  iv.  632 
degeneration,  i.  62 
of  carcinomata,  iv.  637 
Coloboma  iridis,  v.  235 


Color  in  surgical  diagnosis,  i. 

345 
Colostrum-corpuscles,  i.  61 
Colotomy,  vi.  77,  125 
inguinal,  vi.  78 
lumbar,  vi.  78,  118 
statistics  of,  vi.  81  et  seq. 
Colpocleisis,  vi.  723 
Colpohyperplasia,  vi.  713 
Colporraphy,  vi.  740 
anterior,  vi.  741 
median,  vi.  746 
posterior,  vi.  744 
Column,  spinal,  injuries  of,  iv. 

667.     See  Vertebral. 
Columna  of  nose,  operation  for 

repair  of,  v.  452 
Columnar-celled  carcinoma,  iv. 

682,  645. 
Coma  in  syphilis,  ii.  553 
Comedo,  ii.  601 
Comminuted  fracture,  iv.  17 
Commissary  of  subsistence  in 
division   hospital,  duties   of, 
vi.  1143 
Compact  exostoses,  vi.  975 

of  skull,  V.  154 
Complicated  fracture,  iv.  21 
Compound  congenital  cysts  of 
neck,  V.  604 
dislocation.    See  Dislocation, 
ampntation  for,  i.  560 
of  ankle-joint,  iii.  709 
of  elbow-joint,  iii.  676 
excision  for,  iv.  443 
of  knee-joint,  iii.  704 
Compound  fracture,  iv.  16.    See 
also  under  Fracture, 
amputation  for,  i.  560 
diagnosis  of,  iv.  29 
into  joint,  excision  for,  iv. 

443 
of  long  bones,  resection  for, 
iv.  447 
Compresses,  i.  480 
in  surgical  hemorrhage,  iii. 
70 
Compression    of    brain,    v.    64 
et  seq. 
causing  anesthesia,  i.  422 
dangers  of,  in  aneurism,  iii. 

429 
defects  of,  in  aneurism,  iii.  429 
digital,   in    popliteal    aneu- 
rism, iii.  461 
direct,  in  aneurism,  iii.  420, 
474,  487,  510 
in    surgical    hemorrhage, 
iii.  99 
distal,  in  aneurism,  iii.  478, 

487 
by  flexion,  in  aneurism,  iii. 

427 
general,  in  aneurism,  iii.  425 
in  hemorrhage  from  gunshot 

wounds,  ii.  138 
indirect,  in  aneurism,  iii.  421, 

422,  428,  461 
in  inflammation,  i.  147 
instrumental,     in     popliteal 
aneurism,  iii.  462 
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Compression — 

of    nerves,     iii.     564.      See 

Nerves. 
proximal,  in  abdominal  aneu- 
rism,  iii.    474,   478,   486, 
510 
of  spinal  cord,  iv.  795  et  seq. 
temporary,     of     innominate 

artery,  iii.  517 
by  torsion,  in   treatment  of 
surgical    hemorrhage,    iii. 
100 
in  treatment  of  aneurism,  iii. 
420  et  seq. 
femoral,  iii.  467 
popliteal,  iii.  451,  463 
of  surgical  hemorrliage,  iii. 
67 
with  wire;  in  surgical  hemor- 
rhage, iii.  99 
in  varicocele,  vi.  585 
Concealed     chancroids,    treat- 

inent  of,  ii.  444 
Concentric  atrophy  of  bone,  vi. 
968 
hyperostosis  of  sl^uU,  gene- 
ral, V.  147 
Concussion  of  brain,  v.  53  et  seq. 
of  eye,  v.  214 
of  nerves,  iii.  456 
of  spinal  cord,  iv.  788  et  seq. 
Condensing  osteitis,  vi.  847 

mastoid,  v.  340,  341 
Condyle  or  condyles  of  femur, 
fracture  of,  iv.  217  et  seq. 
of  humerus,  fracture  of,  iv. 

133  et  seq. 
of  lower  jaw,  excision  of,  iv. 
462 ;  V.  548 
Condyloid  process  of  lower  jaw, 

fracture  of,  iv.  75 
Condylomata,  of  external  audi- 
tory canal,  v.  305 
Congenital  absence  of  mammse, 
V.  828 
of  nose,  V.  442 
of  va.gina,  vi.  699 
adhesion  of  penis,  vi.  535 
affections  of  mammse,  v.  827 
cataract,  v.  241 
clefts  of  nostrils,  v.  442 
cysts  of  floor  of  mouth,  v.  502 
of  neck,  compound,  v.  604 
defects  of  palate,  v.  515 
apparatus  for,  v.  570 
of  penis,  vi'.  634 
dermoid  cysts  of  scalp,  v.  128 
dilatation  of  urethra,  vi.  485 
dislocations,  vi.  1086 
division  of  prepuce,  vi.  535 
fecal  fistula,  v.  972 
fissures  of  nostrils,  v.  442 
fistula  of  neck,  v.  588 
hydrocele,  v.  669,  570 

of  spermatic  cord,  vi.  574 
incurvation  of  penis,  vi.  535 
malformations,  intestinal  ob- 
struction from,  vi.  46 
occlusion  of  posterior  nares, 

V.  410 
phimosis,  vi.  636 


Congenital — 
renal  cysts,  v.  1062 
sacro-ooooygeal    tumors,    iv. 

901 
stricture  of  urethra,  vl.  484 
talipes.     See  Talipes, 
tumor  of  neck,  v.  578,  600 
of  palate,  v.  522 
of  scalp,  solid,  v..  119 
of  spine,  iv.  903 
of  tongue,  V.  603 
urethral  fistula,  vi.  505 
urinary  pouches,  vi.  485 
Congestion  of  face,  in  aneurism 
of  arch  of  aorta,  iii.  627 
of  neck,  in  aneurism  of  arch 

of  aorta,  iii.  527 
of  nerves,  iii.  579 
Congestive  symptoms  in  syphi- 
lis, ii.  553 
Conjunctiva,  v.  181 
diseases  of,  v.  216 
wounds  of,  V.  212 
Conjunctivitis,  v.  216 
catarrhal,  v.  217,  218 
croupy,  V.  217 
diagnosis  of,  v.  216 
diphtheritic,  v.  217 
etiology  of,  v.  217 
gonorrhoeal,  ii.  348 

treatment  of,  ii.  390 
granulosa,  v.  921 
phlyctenular,  v.  217,  219 
prognosis  of,  v.  216 
purulent,  v.  217  et  seq. 
simple,  V.  217 
strumous,  v.  219 
symptoms  of,  v.  216 
treatment  of,  v.  218 
varieties  of,  v.  217 
Connective  substance,  compari- 
son of,  with  supposed  fibrillar 
substance,  i.  43 
Connective  tissue,   embryonic, 
iv.  600.     See  Tumors. 
•  of  nerves,  tumors   formed 
at  expense  of,  iii.  595 
Connective-tissue      cancer     of 
skin,  ii.  654 
tumors,  iv.  562.   See  Tumors. 
Conner,   gunshot  wounds,   ii. 
119 
injuries  and  diseases  of  mus- 
cles, tendons,  and  fascise, 
iii.  1 
Consecutive  double  distal  liga- 
ture in  aneurism  of  aortic 
»  arch,  iii.  530 
hemorrhage,  ii.  56 
Constipation  in  acute  intestinal 

obstruction,  vi.  54 
Constitutional  conditions,  clas- 
sification of,  i.  307 
effect  of,  in  amputations,  1. 
622 
in  operations,  i.  463 
and  injuries,  influence  of, 
i.  308 
reciprocal   eff'ects   of,   i. 
307 
in  wounds,  ii.  24 


Constitutional — 

signs  of  hemorrhage,  iii.  61 
Constriction  of  arteries  for  ar- 
rest of  hemorrhage,  iii.  97 
Contagion  of  erysipelas,  i.  165 
in    syphilis,   immediate,   ii. 
450 
mediate,  ii.  462 
sources  of,  ii.  450 
Contents  of  aneurism,  iii.  389 
Continued   suture  in  wounds, 

ii.  29 
Contractile  elements  of  blood- 
vessels, i.  4 
Contractility  of  capillaries,  i. 

5,  9 
Contraction  of  artery,  iii.  54 
of  finger,    Dupuytren's,   vi. 

1055,  1057 
of  muscles,  in  strumous  sy- 
novitis,'iV.  305 
muscular  deformities  of  lower 
extremity  from,  vi.  1053 
in  syphilis,  ii.  487 
Contracture  or  contractures  of 
fasciae,  iii.  23 
of  muscles,  iii.  12 
in  strumous  synovitis,  iv.  306 
syphilitic,  of  muscles,  iii.  12 
of  urethra,  idiopathic,  vi.  475 

et  seq. 
of  urethra,  symptomatic,  vi. 
480,  481 
Contused  wounds  of  abdomen, 
V.  896 
amputation  for,  i.  660 
of  arteries,  iii.  135,  140 
of  back,  iv.  677,  679 
of  bursas,  ii.  699 
of  eyeball,  v.  201 
hemorrhage  from,  ii.  36 
of  larynx,  v.  628,  636 
subcutaneous,  ii.  37 
of  trachea,  v.  628 
treatment  of,  ii.  36 
of  veins,  iii.  200 
Contusion  or  contusions,  ii.  1 
of  abdomen.     See  Abdomen, 
gunshot,  ii.  191 
of  special   parts   of.      See 
under  each  part, 
absoi'ption    of    extravasated 

substances  after,  ii.  5 
of  auricle,  v.  298 
of  back,  iv.  677,  679 

haematuria  from,   iv.    700 
et  seq. 
of  bone,  iv.  259 

gunshot,  ii.  145,  146 
of  brain,  v.  59  et  seq. 
of  bursae,  ii.  698 
of  chest,  V.  793 
definition  of,  ii.  1 
degrees  of,  ii.  2 
discoloration  from,  ii.  4 
gunshot.     See  Gunshot, 
inflammation  from,  i.  78 
of  joints,  iii.  719 
of  neck,  v.  577 
of    nerves,     iii.    650.       See 
Nerves. 
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Contusion  or  contusions — 
organization  of  extravasated 

substances  after,  ii.  5 
pain  from,  ii.  3 
of  scalp,  V.  2.     See  Scalp, 
shock  from,  ii.  3 
of  skull,  V.  8.     See  Skull. 

gunshot,  ii.  172 
of  spinal  cord,  iv.  791  et  seq. 
strangulatioh  of  parts  after, 

ii.  9 
swelling  from,  ii.  3 
symptoms  of,  ii.  3 
of  thoracic  parietes,  T.  793, 
794 
viscera,  v.  794 
treatment  of,  ii.  6,  8 
vesicles  or  blebs  from,  ii.  4 
in  wounds,  ii.  23 
Convalescent  hospitals,  vi.  1119 
Convulsions,  hemorrhagic,  iii. 
53 
in  wounds  of  h,ead,  v.  88,  91 
Cooking  in   camps,    directions 

for,  vi.  1127 
Cooper's  mode  of  reducing  dis- 
locations of  elbow,  iii. 
675 
of  hip,  iii.  692,'  698 
of  shoulder,  iii.  667,  668 
operation  for  ligation  of  ab- 
dominal aorta,  iii.  311 
of  external  iliac  artery, 
iii.  316 
Coraeoid  process,  dislocation  of 
scapular  end  of  clavicle 
beneath,  iii.  660 
fracture  of,  Iv.  114  et  seq. 
Cord,  spermatic,  hydrocele  of, 
congenital,  vi.  574 
diffused,  vi.  572 
encysted,  vi.  573 
haematooele  of,  vi.  580 
spinal.     See  Spinal, 
implication   of,   in    Pott's 
disease  of  spine,  iv.  938 
injuries  of,  iv.  667 
lesions  of,  in  syphilis,  ii. 
548 
Cord-symptomS  in  diagnosis  of 
Pott's   disease  of  spine,  iv. 
943 
Cornea,  v.  173 
diseases  of,  v.  227 
in    hereditary    syphilis,    ii. 

564 
removal    of   foreign    bodies, 

from,  V.  199 
wounds  of,  V.  213 
Corns,  ii.  619 

Coronoid  process  of  lower  jaw, 
fracture  of,  iv.  75 
of  ulna,  fracture  of,  iv.  153 
et  seq. 
Coryza,  acute,  v.  372,  374 
chronic  v.  376 
gonOrrhoeal,  v.  574 
idiosyncratic,  v.  375 
syphilitic,  v.  374 
Costal  cartilage,  fractures  of,  iv. 
82,  86,  87 


Costo-ohondral  dislocation,  iii. 

651 
Cottage-hospitals,  vi.  1119 
Cotton,  i,  480 

Cotton-dressing  for  stumps,  i. 
698 
for  wounds,  ii.  42 
Cough,  nasal,  v.  438 
Counter-irritants  in  synovitis, 

iv.  276 
Counter-irritation,  i.  500 

in  inflammation,  i.  153 
Coverings  of  inguinal  hernia, 

V.  1130 
CowLES,  construction   and   or- 
ganization of  hospitals,   vi. 
1089 
Cowperitis    in    gonorrhoea,   ii. 

337,  384 
Cracked  lips,  v.  469 
Cranial  bones,   changes  in,  in 
rachitis,  i.  260 
meninges,  lesions  of,  in  syph- 
ilis, ii.  548 
nerves,  injuries  of,  v.  102 
Craniotabes,  i.  261 ;  v.  149, 150, 

151 
Cranitis,  v.  138 
Cranium.     See  Skull, 
fracture  of,  v.  14 

gunshot,  ii.  174  et  seq. 
gunshot    contusions    of,    ii. 

172 
osteomalacia  of,  vi.  948 
syphilis  of,  ii.  543 
Crepitus,  articular,  in  strumous 
synovitis,  iv.  312 
bony,  iv.  26 
in  dislocation  of  shoulder,  iii. 

663 
in  fracture,  iv.  26 
soft,  iv.  26 
Cretinoid  disease,  ii.  687 
Cricoid  cartilage,   fracture   of, 

iv.  81  ;  V.  578,  657 
Crico-thyroid  laryngotomy,'  v. 

718 
Crisarobin,  rash  from  local  use 

of,  ii.  609 
Crista  ilii,  fracture  of,  iv.  94 
Croup,  V.  704  et  seq. 
tracheotomy    in,    v.    704    et 
seq. 
Croupous  exudation,  i.  109 
Croupy  conjunctivitis,  v.  217 
Crural  hernia,  v.  1153 
anatomy  of,  v.  1153 
diagnosis  of,  v.  1159 
radical  cure  of,  v.  1159 
strangulated,  v.  1157, 1158 
subcutaneous  wire  opera- 
tion for,  V.  1160 
trusses  for,  v.  1177 
Crushing  of  arteries  for  arrest 
of  hemorrhage,  iii.  97 
of  internal  hemorrhoids,  vi. 

133 
of    nerves,     iii.     551.      See 
Nerves. 
Cuboid  bone,  dislocation  of,  iii. 
712 


Cuneiform    bones,    dislocation 

of,  iii.  712 
Cupping,  i.  505 

Curette  in  examination  of  fe- 
male genital  organs,  vi.  675 
Curvature  of  bones,  vi.  1043. 
See  Bone, 
of  spine,  antero-posterior,  iv. 
906 
lateral,    vi.     1059.       See 
Spipe. 
Cutaneo-biliary  flstulse,  v.  958, 

960  ■ 
Cutaneous  eruptions  of  abdom- 
inal parietes,  v.  826 
Cuticle   of  tongue,   alterations 

in,  V.  505 
Cutis,   suppurative   inflamma- 
tion in,  1.  38  ■  . 
transplantation  of,  i.  58.   See 
also  Skin-grafting. 
Cylindrical-celled     carcinoma^ 

iv.  632,  645 
Cylindroma,  iv.  6(11 
Cyphosis,  iv.  906  et  seq. 
Cyst  or  c^sts,  iv.  655 

of  abdominal  viscera,  v.  1058 
from  areolar  tissue,  iv.  657 
of  auditory  meatus,  v.  307 
of  bone,  vi.  988,  989 
of  breast,  v.  838 
of  broad  ligament,  vi.  822 
from  changes  in  cells,  iv.,657 
coexisting  with  aneurism,  iii. 

396 
containing  blood,  iv.  656 

lymph,  iv.  656 
dentigerous,  v.  562 
dermoid,  iv.  661 
of  ovary,  vi.  804 
of  scalp,  V.  128 
of  testicle  and  scrotum,  vi. 
627 
from  distention  of  previously 
existing  sacs  of  tubes,  iv. 
655 
by  extravasation,  iv.  657 
by  exudation,  iv.  656 
of  floor  of  mouth,  v.  502 
follicular,  of  scalp,  v.  128 
liydatid.     See  Hydatids, 
of  jaw,  V.  532,  562 
of  kidneys,  serous,  v.  1059  et 

seq. 
of  lips,  V.  473 
of  liver,    simple,   serous,  or 

watery,  v.  1058,  1059 
of  mesentery,  v.  1065 
mucous,  iv.  662 
nature  of,  iv.  655 
of  neck,  v.  603  et  seq. 

diagnosis    of,   from   aneu- 
rism, iii.  395 
of  nerves,  iii.  597 
of  new  formation,  iv.  657 
of  omentum,  v.  1065 
of  orbit,  V.  196 
ovarian,  vi.  789 
dermoid,  vi.  804 
diagnosis  of,  798  et  seq. 
morbid  anatomy  of,  vi.  790 
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Cyst,  ovarian — 

prognosis  of,  vi.  803 

suppurating,  v.  1038  et  seq. 

symptoms  of,  vi.  793  et  seq. 

treatment  of,  vi.  804 
of  pancreas,  v.  1063  et  seq. 
parasitic,  iv.  657 
of  parotid  gland,  v.  619 
pathology  of,  iv.  655 
of  penis,  vi.  540 
of.peritoneum,  v.  1065 
of  prostate,  vi.  392 
relation  of,  to  solid  tumors, 

iv.  658 
renal,   of  congenital  origin, 

v.  1062 
by  retention,  iv.  655 
sanguineous,  iv.  661 
of  scalp,  V.  125 

dermoid,  v,  128 
of  scrotum,  vi.  553 

dermoid,  vi.  627 
sebaceous,   ii.  602 ;  iv.  659, 

660  ;  V.  125,  126 
serous,  iv.  663  ;  v.  129 
of  skull,  V.  151 
special  varieties  of,  iv.  659 
of  spine,  congenital,  iv.  903 

et  seq. 
of  spleen,  v.  1065 
of  testicle,  vi.  625 

dermoid,  vi.  627 
of  iinoertain  origin,  iv.  658 
from  union  of  papillary  pro- 
cesses, iv.  657 
of  urachus,  v.  1067 
of  vagina,  vi.  712 
of  vesicula  seminalis,  vi.  601 
of  vulva,  vi.  707 
Cystic  growths  of  frontal  sinus, 
V.  445 

of  nasal  passages,  v.  418, 
434 
sarcoma  of  Jaw,  v.  537 
tumors,   iv.    655.     See    also 

Cysts. 
Cystioercus  oellulosa,  ii.  688 
Cystic-oxide  calculus,  vi.  168 
Cystine  calculus,  vi.  168 
Cystitis,  acute,  vi.  341  et  seq. 
chronic,  vi.  343  et  seq. 
in  gonorrhoea,  ii.  339,  384 
after  perineal  lithotomy,  vi. 

282 
Cystoid  myxoma,  iv.  580 
Cystoma  of  septum  of  nose,  v. 

410 
Cystomata,  ovarian,  vi.  789 
Cystotomy,    for    papilloma    of 

bladder,  vi.  357 
for  rupture  of  bladder,  vi.  329 


DACRYOCYSTITIS,    v.    279, 
280 
Dactylitis,   syphilitic,  ii.  544, 

564 
Dangers  of  compression  in  treat- 
ment of  aneurism,  iii.  429 
Dark  ages,  surgery  during,  iv. 
1181 


Deafness,  apoplectiform,  v.  345 
Deciduous  teeth,  surgery  of,  v. 

551 
Decubitus  acutus,  iv.  825 
Deep  olecranalbursa,  ii.  712 
Deep-seated     epithelioma      of 

skin,  ii.  650 
Deficiencies  of  nose,  v.  442 
Deflection  of  septum  of  nose, 

V.  407 
Deformity  or  deformities.     See 
also    Malformations,    Con- 
genital, and  Orthopsedio. 

amputation  for,  i.  564 

angular,  in  union  of  fracture, 
iv.  48 

of  auricle,  v.  299 

from  burns,  ii.  247 

of  cheeks,  v.  462 

in  fracture,  iv.  25 

after  fracture,  iv.  47 
of  femur,  iv.  213 
of  jaw,  iv.  79 
resection  in,  iv.  447 
treatment  of,  iv.  65 

lateral,  in  union  of  fracture, 
iv.  48 

of  lips,  V.  462 

of  lower  extremity  from  mus- 
cular contraction,  vi.  1053 

of  mouth,  V.  463 

of  nose,  V.  442 

in  Pott's  disease  of  spine,  iv. 
927,  935 

rachitic,  resection  for,  iv.  448 

in  rachitis,  i.  260  ;  vi.  940 

rotary,  in  union  of  fracture, 
iv.  48 

from  spinal  injuries,  iv.  869 

treatment  of,  vi.  1001 

of  upper  extremity,  vi.  1054 
Degeneration,  amyloid,  i.  65i 

calcareous,  i.  62 
of  epididymis,  vi.  631 

caseous,  of  carcinomata,  iv. 
637. 

colloid,  i.  62 

of  carcinomata,  iv.  637 

fatty,  1.  61 

of  carcinomata,  iv.  637 
of  muscle,  iii.  7 

granular,  of  muscle,  iii.  6 

mucoid,  of  cellular  tissue,  ii. 
687 

pigmentary,  of  muscle,  iii.  6 

of  tissues,  i.  6 

vitreous,  of  muscle,  iii.  7 

waxy,  of  muscle,  iii.  7 
Degenerative  changes  in  fibro- 
ma of  uterus,  vi.  808 
Delapield,  pyaemia  and  allied 

conditions,  i.  203 
Delayed  union  in  fracture,  iv. 

43,  68.     See  Fracture'. 
Deligation  of  arteries,  iii.  283. 

See  Ligation. 
Delirium,  anatomy  of,  i.  380 

from  bites  of  serpents,  i.  384 
and  stings  of  insects,  i.  385 

from  burns  and  scalds,  i.  389 

from  catalepsy,  i.  392 


Delirium — 
from  chorea,  i.  385 
connection  of,  with  insanity, 

i.  379 
definition  of,  i.  379 
from  embolism,  i.  382 
from  epilepsy,  i.  392 
from  erysipelas,  i.  182,  185, 

391. 
from  hectic  fever,  i.  392 
from  hemorrhage,  i.  381  ;  iii. 

52 
from  hydrophobia,  i.  385 
from  lacerated  wounds,  i.;387 
from  lesions  of  nerves  of  spe- 
cial sense,  i.  383 
after  operations,  i.  385,  475 
from  pyaemia,  phlebitis,  etc., 

i.  393 
from  shock,  i.  370,  382 
from   surgical  or   traumatic 

fever,  i.  385 
from  tetanus,  i.  385 
traumatic,  i.  379 
causes  of,  i.  381 
from  simple  fracture,  iv. 

30 
treatment  of,  i.  394 
tremens,  i.  323,  394  et  seq. 
Delpeoh's  operation  for  ligation 

of  axillary  artery,  iii.  306 
Demodex  foUictlornm,  ii.  666 
Denans,  suture  of  intestine,  v. 

944 
Dsntal  caries,  v.  557.     See  Ca- 
ries. 
Dentigerou's  cysts,  v.  562 
Dentistry,  v.  551 
anaesthesia  in,  i.  417 
prothetio,  v.  562 
Dentition,  efi'ect  of  rachitis  on, 

i.  268 
Dentures,  artificial,'  v.   563  et 

seq. 
Depressants  in  inflammation,  i. 

158 
Depressed  fracture  of  skull,  v. 
19 
nose,  operation  for,  v.  453 
Depression,  vital,  in  acute  in- 
testinal obstruction,  vi.  54 
Derangements    of    knee-joint, 

internal,  iii.  705 
Dermatitis  venenata,  ii.  605 
Dermoid  cysts,  iv.  661 
of  neck,  v.  603 
of  ovary,  vi.  804 
of  scalp,  congenital,  v.  128 
of  scrotum,  vi.  627 
of  testicle,  vi.  627 
tumor  of  palate,  v.  522 
Descending  neuritis,  iii.  580 
Destructive    inflammation,    i. 

112,  115 
Development  of  bursae,  ii.  691 

exostoses  of,  vi.  976 
Deviation  of  septum  of  nose,  v. 

407 
Diabetes,  alcoholic,  i.  331 

mellitus,  i.  330 
Diabetic  gangrene,  ii.  305 
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Diagnosis,  surgical,  i.  337 
age  in,  i.  339 
antecedent  history  in,   i. 

341 
circulation  in,  i.  347 
color  in,  i.  345 
difficulties  of,  i.  338 
digestive  apparatus  in,  i. 

352 
duration  of  disease  in,  i. 

343 
expression  of  parts  in,  i. 

343 
genito-urinary   system  in, 

i.  354 
habits  in,  i.  340 
interrogation    of    internal 

organs  in,  i.  347 
mensuration  in,  i.  346 
mental  and  moral  states  in, 

i.  342 
mobility  in,  i.  345 
movements  in,  i.  346 
nervous  system  in,  i.  350 
occupation  in,  i,  340 
pain,  significance  of,  in,  i. 

351 
personal  exatnination  in,  i. 
343 
history  in,  i.  341 
posture  or  attitude  in,  i. 

343 
residence  in,  i.  343 
respiration  in,  i.  349 
sex  in,  i.  339 
smell  in,  i.  347 
social  condition  in,  i.  342 
sound  in,  i.  346 
special  examination  in,  i, 

343 
temperature  in,  i.  345 
thermometry  in,  i.  348 
touch  in,  i.  345 
translucency  in,  i.  345 
weight  in,  i.  345 
Diaphragm,  rupture  of,  v.  803 
Diaphragmatic  hernia,  v.  1172 
Diaphysitis,  vi.  853 
Diathesis,  hemorrhagic,  iii.  254 
in  operations,  i.  470.     See 
Hsemophilia. 
Diohlorethane,  i.  427 
Dieffenbach,  cheiloplastic  ope- 
ration, V.  475 
Diet  in  aneurism,  iii.  410,  486, 
509 
in  inflammation,  i.  154 
after  operations,  i.  453 
Diffuse  cellulitis,  ii.  674.     See 
Cellulitis, 
gummatous    infiltration,    ii. 

539 
inflammation  of  auricle,   v. 
296 
of  external  auditory  canal, 
v^  302  et  seq. 
mastoid  osteitis,  acute,  v.  341 

et  seq. 
phlegmon  of  scalp,  v.  113, 

114 
suppuration,  ii.  275,  276 


Diffused  aneurism,  iii.  377 
traumatic,  iii.  238 
hydrocele  of  cord,  vi.  672 
Digestive  apparatus  in  surgical 
diagnosis,  i'.  352 
organs,     affection    of,    from 
,  head  injuries,  v.  108 
Digital  chancres,  ii.  466 

compression  in  aneurism,  iii. 
423,  461 
in    surgical    hemorrhage, 
iii.  67 
dilatation  of  cardiac  oriflce 
of  stomach,  v.  1113 
of  pylorus,  v.  1112 
Digitalis  in  aneurism,  iii.  411 

in  shock,  i.  373 
Dilatation   of  anal  sphincters 
in  internal    hemorrhoids, 
vi.  133 
aneurismal,  iii.  376 
of  cardiac  orifice  of  stomach, 

digital,  V.  1113 
of  cervical  canal  in  examina- 
tion of  female  genital  or- 
gans, vi.  674 
gradual  mechanical,  in  stric- 
ture of  urethra,  vi.  467 
inflammatory,  in  stricture  of 

urethra,  vi.  465 
mechanical,   in  stricture   of 

urethra,  vi.  467 
of  oesophagus,    vi.   29.     See 

CEsophagus. 
of  pylorus,  digital,  v.  1112 
rapid,  mechanical,  in  stric- 
ture of  urethra,  vi.  468 
in  stricture  of  urethra,  vi. 

465 
sudden,  in  stricture  of  ure- 
thra, vi.  469 
of  urethra,  congenital,  vi.  485 
in    treatment   of   urinary 
calculus   in  female,  vi. 
297 
Dilators,  oesophageal,  vi.  34 
Diphtheria,  v.  704  el  seq. 
nasal,  v.  395 

synovitis  following,  iv.  293 
tracheotomy  in,  v.  704  et  seq. 
Diphtheritic  conjunctivitis,  v. 
217 
gangrene,  ii.  305,  306 
Diploic  sarcoma  of  skull,  v.  152 
Direct  compression  in   aneur- 
ism, iii.  420,  474,  480, 
510 
in    surgical    hemorrhage, 
iii.  99 
violence,  fracture  from,  iv.  3 
Director,    medical,    of     corps, 

duties  of,  vi.  1134 
Discharge  in  first  stage  of  gonor- 
rhoea, ii.  333 
from  nasal  cavity,  v.  395 
from  nose,  in  head  injuries, 

V.  40,  41 
profuse,  from  chancroid,  ii. 

413 
urethral,  chronic,  ii.  351 
diagnosis  of,  ii.  356 


Discharge,  urethral — 

persistent,    treatment    of, 
ii.  374 
watery,    from    fractures    of 

skull,  V.  38 
Discipline,   importance  of,    in 

military  surgery,  vi.  1121 
Disease  or  diseases  of  abdomen, 

V.  853 
of  air-passages,  v.  625 
of  antrum  of  Highmore,v.  448 
of  auricle,  v.  295 
of  bladder,  vi.  323 
of  bones,  vi.  843,  901,  973 
of  breast,  v.  825 
of  bursse,  ii.  691 
of  cellular  tissue,  ii.  673 
of  cheeks,  v.  457 
of  conjunctiva,  v.  216 
of  cornea,  v.  227 
of  ear,  v.  289 
of  ethmoid  cells,  v.  447 
of  eye,  v.  169 
of  eyelids,  v.  268 
of  external  auditory  canal,  v. 

390 
of  face,  V.  457.     For  diseases 

of  special  parts,  see  under 

each  part, 
of  fasciae,  iii.  22 
of  fauces,  v.  494 
of  frontal  sinus,  v.  444 
gangrenous,  ii.  293 
of  genital  organs,  male,  vi. 
527 
female,  vi.  663 
of  gums,  V.  523 
of  head,  v.  Ill 
of  jaws,  V.  526 
of  joints,  iv.  261 
of  lips,  iv.  457 
of  lymphatics,  iii.  27 
of  mastoid  process,  v.  334 
of  middle  ear,  v.  314 
of  mouth,  V.  494.     For  dis- 
eases of  special  parts,  see 

under  each  part, 
of  muscles,  iii.  1 
of  nasal  passages,  v.  372 
of  neck,  v.  573 
of  nerves,  iii.  545 
of  nose  and  accessory  sinuses, 

V.  359 
ophthalmoscopic,  v.  283 
of  orbit,  V.  189 
of  ovaries,  vi.  789 
of  palate,  v.  515 
of  prostate,  vi.  372  et  seq. 
of  rectum,  vi.  93 
of  scalp,  V.  Ill 
of  skin,  ii.  601 

of  nose,  V.  450 
of  spine,  iv.  891 
of   subcutaneous    tissues   of 

nose,  V.  450 
of  tear-passages,  v.  278 
of  teeth,  V.  557  et  seq. 
■    of  tendons,  iii.  15 
of  tongue,  V.  501 
of  urethra,  vi.  421 
of  uterus,  vi.  725,  807 
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Disease  or  diseases — 

of  vascular  system,  iii.  325. 

See  also  Aneurism, 
venereal,    ii.  325,  407,  447, 

587 
wool-sorters',  ii.  90 
Disjunctions,     epiphyseal,    iv. 
21 
of  femur,  iv.  197,  216,  217 
of  humerus,  iv.  121,  123, 

138 
of  radius,  iv.  171 
of  tibia,  iv.  252 
Dislocation  or  dislocations,  iii. 
643 
after-care  of,  iii.  649 
of  atlas   upon  axis,  iv.  715 

et  seq. 
of  axis  on  third  cervical  ver- 
tebra, iv.  719 
of  bones  of  foot,  excision  in, 

iv.  447 
of  cartilages   of   larynx,   v. 

662 
causes  of,  iii.  643 
of  cervical  vertebrse,  iv.  724 
et  seq. 
unilateral,  iv.  732  et  seq. 
complete,  in  strumous  syno- 
vitis, iv.  311 
compound,   excision   in,   iv. 

443 
congenital,  vi.  1086 
of  dorsal  vertebrse,  iv.  736  et 

seq. 
irreducible,   excision   in,  iv. 

443 
of  last  five  cervical  vertebrae, 

iv.  720 
of  lumbar  vertebrae,  iv.  736 

et  seq. 
of  nasal  bones,  v.  441 
between   occiput  and   atlas, 

iv.  714 
of  penis,  vi.  529 
prognosis  of,  iii.  645 
reduction  of,  iii.  645  et  seq. 
of  septum  of  nose,  v.  409 
of  special  joints,  iii.  649.   See 

under  each  joint, 
symptoms  of,  iii.  644 
treatment  of,  iii.  645 
of  vertebrae,  709  et  seq. 
Displacements  of  heart  in  aneu- 
rism of  arch  of  aorta,  iii. 
527 
of  knee-joint,  minor,  iii.  705 
of  tendons,  iii.  16 
Dissecting  aneurism,  iii.  376 

forceps,  i.  578 
Dissection-wounds,  ii.  84,  685 
injuries,  analogous  to,  ii. 
89 
Disseminated    tuberculosis,   of 

bone,  vi.  914 
Dissolved  union,   in   fracture, 

iv.  45 
Distal  deligation  in  aneurism; 
432,  517 
pressure    in    aneurism,    iii. 
478,  487 


Distention  of  gall-bladder,  v. 

1068 
Disturbances,    intellectual,   in 
syphilis,  ii.  554 
visceral,  in  syphilis,  due  to 
nervous  lesions,  ii.  554 
Diurnal  pollutions,  vi.  638 
Divergent  strabismus,  v.  259 
Diverticulum,    intestinal,    ob- 
struction bj'.     See  Strangu- 
lation, internal. 
Division  hospital,  commissary 
of  subsistence  at,  vi.  1143 
medical    recorder    of,    vi. 

1140 
operating  surgeon  in,  vi. 

1140 
prescribing  stirgeon  of,  vi. 

1140 
surgeon  in  charge  of,  vi. 
1139 
surgeon-in-chief,  vi.  1137 
Divulsion  of  urethral  stricture, 

vi.  469 
Dog,  rabies  in,  i.  216 
Dorsal  artery  of  foot,  aneurism 
of,  iii.  452 
ligation  of,  iii.  324 
of  penis,   ligation  of,  iii. 
315 
Dorsal  dislocation  of  hip,  iii. 
682  et  seq. 
everted,  iii.  699 
region  of  vertebral  column, 
sprains,  twists,  and  wren- 
ches of,  iv.  692 
vertebras.     See  Vertebras. 
Double-bladder,  vi.  335 
Double-lip,  v.  463 
Double-nose,  v.  442 
Double-penis,  vi.  534 
Double-urethra,  vi.  48*7 
Double-vagina,  vi.  702 
Drainage  in   inflammation,   i. 
152 
after  operation,  i.  451 
of  sinuses,  ii.  274 
in  wounds,  ii.  32 
Dressing  or  dressings,   choice 
of,  i.  310 
fixed,  i.  498 
of  fractures,  iv.  53 
after  operations,  i.  451 
solidifying,  in   treatment  of 

fractures,  iv.  54 
of  stump,  i.  593  et  seq. 
surgical,  i.  479 
wet,  delayed  union  in  frac- 
ture from,  iv.  44 
Drilling  in  deformity  after  frac- 
tures, iv.  66 
in  false-joint,  iv.  61 
Dropsy  of  frontal  sinus,  v.  445 
Drum-membrane.      See    Mem- 
brane tympani. 
Drunkenness,  influence  of,  on 
operations,  i.  458 
predisposing  to  fracture,  iv. 
11 
Dry  caries  of  skull,  v.  142,  143 
cupping,  i.  505 


Dry- 
dressing  of  wounds,  ii.  48 
synovitis,  iv.  265  ei  seq. 
Duct  or  ducts,  biliary,  abscess 
in,  V.  1009,  1010 
rupture  of,  v.  883  et  seq. 
ejaculatory,  affections  of,  vi. 

601 
thoracic,  rupture  of,  v.  886 
wounds  of,  iii.  27  ;  v.  924, 
931 
Dugas's  test  for  dislocation  of 

shoulder,  iii.  663 
Duodenostomy.      See   Enteros- 
tomy. 
Duodenum,   ulceration    of,   in 

burns,  ii.  237 
DupLAY,  injuries  and  diseases 

of  urethra,  vi.  421 
Dupuytren's     amputation     at 
hip-joint,  i.  674 
at  shoulder-joint,  i.  645 
contraction  of  finger,  iii.  23  ; 
vi.  1055,  1057 
Dura  mater,  fungus  of,  v.  156 
eX  seq. 
sinuses  of,  wounds  of,  iii. 

207 
and    skull,    extravasation 
between,  v.  44  et  seq. 
Duverger,  suture  of  intestine, 

V.  942 
Dysentery,  synovitis  from,  iv. 

293 
Dysphagia  in  aneurism  of  arch 

of  aorta,  iii.  626 
Dyspnoea  in  aneurism  of  arch 
of  aorta,  iii.  526 
in    penetrating    wounds    of 
chest,  V.  805 


E 


AR  or  EARS,  diseases  of,  v. 

287 

examination  of,  v.  289 
hemorrhage  from,  in  fracture 

of  base  of  skull,  v.  35 
injuries  of,  v.  289 
instruments   for  examining, 

V.  291 
methods  of  examining,  v.  291 
miscellaneous  condition  of,  v. 

351 
middle,  bone-caries  of,  v.  390 
catarrh  of,  acute,  v.  314, 
316 
chronic,  v.  318,  319 
diseases  of,  v.  314 
Eustachian  catheter  in  ex- 
amination of,  V.  310 
examination  of,  v.  307 
granulation  tissue   of,   v. 

331 
inflammation  of  non-sup- 

purative,  v.  314 
inflammation  of,  purulent, 
acute,  V.  319  et  seq. 
chronic,  v.  327  et  seq. 
paracentesis  in,  v.  323 
Politzer's  method  of  exam- 
ining, V.  309 
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Ear,  middle — 

polypoid  growths  of,  v.  331 
Valsalva's  method  of  ex- 
amining, V.  309 
speculum  for,  v.  291 
Earth-dressing    of   stumps,   i. 
■  598 
of  wounds,  ii.  49. 
Eburnated  exostoses,  v.  975 
Eccentric  atrophy  of  hone,  vi. 
968 
hyperostosis  of  skull,  limited, 
V.  148       ■ 
Ecchondromata,  iv.  432.      See 

Chondromata. 
Eochymosis  in  fracture,  iv.  27 
of  clavicle,  iv.  103 
medioo-legal  import  of,  ii.  4 
orbital,  in  fracture  of  base  of 
skuUy  v.  34 
Echinococcus  of  bone,  iv.  436 

of  nasal  passages,  v.  434 
Eohthymatiform   syphiloderm, 
,  ii.  500 

Ecraseur,  amputation  of  cervix 
uteri  by,  vi.  738,  821 
of  penis  by,  vi.  544 
of  tongue  by,  v.  509 
galvanic.     See  Cautery. 
Ectopic  pregnancy,  laparo-cyst- 

otomy  in,  vi.  782 
Ectropium,  v.  275,  276 
Eczema,  ii.  610 

abscess  from,  Ii.  616 
of  auricle,  v.  395 
course  of,  ii.  612 
epithelioma  of  breast   from, 

ii.  615  ;  iv.  634 
erythematosum,  ii.  610 
fissure  of  anus  from,  ii.  615 
furuncles  from,  ii.  616 
madidans,  ii.  611 
marginatum,  ii.  661 
papulosum,  ii.  611 
pustulosum,  ii.  611 
squamosum,  ii.  612 
surgical  sequelae  of,  ii.  615 
symptoms  of,  ii.  612 
treatment  of,  ii.  614 
ulceration  of  leg  from,  ii.  615 
from  vaccination,  ii.  614 
vesicvilosum,  ii.  611 
Eczematous    ulcer  of   mucous 

membrane  of  nose,  v.  329 
Effleurage,  i.  525 
Effluvia,  poisonous,  ii.  90 
Ejaculatory  ducts,  affections  of, 

vi.  601 
Elastic  bandage  in  treatment  of 
ulcers,  ii.  285 
ligature  in  fistula  in  ano,  vi. 
104 
in  varicocele,  vi.  588 
Elbow  or  elbow-joint,  amputa- 
tion at,  i.  640 
in  gunshot  injuries  of,  ii. 
161 
anchylosis  of,  iv.  407,  412 
bursse  of,  ii.  711 
dislocation  of,  iii.  672  et  seg. 
excision  of,  iv.  475  et  seq. 


Elbow  or  elbow-joint,  excision 
of— 
in  anchylosis,  iv.  412 
in  gunshot  injuries,  ii.  161 
expectancy  in  gunshot  inju- 
ries of,  ii.  162 
fracture  of,  iv.  147,  156  et  seq. 
gunshot  injury  of;  ii.  160  ;  iii. 

278  et  seq. 
inflammation  of,  in  fracture 
of  lower  end  of  humerus, 
iv.  139 
ligation  of  brachial  artery  at, 

iii.  307 
position  of,  in  dislocation  of 

shoulder,  iii.  663 
prothetio  apparatus  for,  iii. 

731 
synovitis  of,  simple,  iv..  268, 
272 
strumous,  iv.  310 
suppurative,  apparatus  for, 
iv.  285 
Electricity  as  an  anaesthetic,  i. 
419 
surgical  uses  of,  i.  521 
Electrolysis,  i.  522 

in  hydatids  of  liver,  v.  1055 
Electro-puncture  in  false  joint, 

iv.  60 
Elephantiasis  Arabum,  ii.  628, 
630  ;  iii.  35 
mollis,  ii.  630 
of  penis,  vi.  541 
of  scalp,  V.  118 
of  scrotum,  vi.  549,  551 
teleangieotodes,  ii.  630 
of  vulva,  vi.  705,  706 
Elliptical  amputation,  i.  583 
Elongation  of  nerves,  iii.  625. 

See  Nerves. 
Elytrorraphy,  vi.  740 
Elytrotomy,  puerperal,  vi.  785 
Emboli,  mechanical  and  infec- 
tious, in  pyaemia,  i.  211 
Embolism,  aneurism  from,  iii. 
381 
arterial,  iii.  351 
delirium  from,  i.  382 
fatty,  i.  374 ;  ii.  313 ;  iv.  31,  32 
from  fracture,  iv.  31 
gangrene  from,  ii.  311,  314 
after  operations,  i.  475 
in  scurvy,  i.  299 
Embryonic    connective  -  tissue 
tumor,   iv.    600.     See.  Sar- 
coma. 
Emetics  in  erysipelas,  i.  197 
Emmetropic  eye,  v.  183 
Emphysema  of  neck,  v.  594 
in    penetrating    wounds    of 

chest,  V.  806 
of  scalp,  V.  119 
Empyema  of  antrum,  v.   527, 
528 
resection  of  ribs  for,  iv.  463 
Encephalocele,  v.  133  et  seq. 
Encephaloid  sarcoma  of  bone, 

vi.  993 
Encephalon,  lesions  of,  in  sy- 
philis, ii.  548 


Enchondromata,  iv.  432.     Se& 
also  Chondromata. 

of  jaw,  V.  536 

of  neck,  v.  599 

of  testicle,  vi.  628 
Encysted  abscess  of  testicle,  vi. 
606 

calculus    in    perineal  litho- 
tomy, vi.  279 

haematocele  of  spermatic  cord, 
vi.  580 
of  testicle,  vi.  580 

hydrocele  of  cord,  vi.  573 
of  testicle,  vi.  570,  572 

rectum,  vi.  144 

tubercle  of  bone,  vi.  906 

tumor.     See  Cyst. 

of  palate,  v.  522 

Endarteritis,  iii.  330 

causing  aneurism,  iii.  383 
Endophlebitis,  iii.  325 
Endoscope,  use  of,  before  litho- 

trity,  vi.  302 
Endoscopy,  vi.  430 
Endosteitis,  vi.  859 
Endothelial     tumor,    iv.    561, 

622,  623 
Endothelioma,  iv.  561,  622,  623 
Endothelium,  i.  55 
Enlistment,  examination  of  men 

for,  vi.  1122 
Ensiform  cartilage,  dislocation 
of,  iii.  653 
excision  of,  iv.  462 
Enterectomy,  vi.  87,  89 
Enteritis,  intestinal  obstruction 

from,  vi.  50 
Enteroceutesis,  vi.  65 
Enterolites,  intestinal  obstruc- 
tion from,  vi.  47,  63 
Enterostomy,  vi.  43 
Enterotomy,  v.  994 ;  vi.  77 
Entero-vaginal  fistula,  v.  986 
Entoza  of  scrotum,  vi.  638 

of  testicle,  vi.  638 
Entropium,  v.  273 
Enucleation    in    treatment    of 

neuromata,  iii.  602 
Epicondyle  of  humerus,  frac- 
ture of,  iv.  134 
Epididymis,    degeneration    of, 

calcareous,  vi.  631 
Epididymitis,  chronic,  vi.  612 

in  gonorrhoea,  ii.  341,  386 

after  perineal  lithotomy,  vi. 
281 

in  scrofula,  1.  245 

syphilitic,  ii.  522  ;  vi.  615 
Epigastric      artery,      internal, 

punctured  wounds  of,  iii.  127 
ligation  of,  iii.  317 
Epiglottis,  wounds  of,  v.  582 
Epilepsy,  i.  330 

delirium  from,  i,  392 

in  syphilis,  ii.  551 

trephining  for,  v.  100,  101 
Epiphora,  v.  278 
Epiphyseal  abscess,  vi.  871 

disjunctions  or  separations, 
iv.  21 
of  femur,  iv.  197,  216,  217 
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Epiphyseal  disjunctions — 

of  humerus,  iv.  121,  123, 

138 
of  radius,  iv.  171 
of  tibia,  iv.  252 
exostoses,  vi.  975 
Epiphysitis,  vi.  853 
Episio-perineoplasty,  vi.  748 
Episiorraphy,  vi.  747 
Episiostenosis,  vi.  723 
Epispadia,  vi.  496  et  seq. 
Epistaxis,  v.  396  et  seq. 
Epithelial  origin  of  carcinoma, 
iv.  631 
tumors,  iv.  562 
Epitlielioma,  iv.  631.     See  also 
under  Carcinoma, 
of  auricle,  v.  297  ^ 

of  bone,  vi.  997 
of  breast,  ii.  615 
of  cervix  uteri,  yi,  730 
of  cheeks,  V.  469 
of  frontal  sinus,  v.  446 
of  gums,  V.  525,  526 
of  jaw,  squamous,  v.  541,  542 
of  lips,  V.  469 
of  nerves,  iii.  597 
of  palate,  v.  523 
of  penis,  vi.  542  ^t  seq. 
of  scalp,  V.  116 
of  scrotum,  vi.  554,  556 
of  skin,  ii.  649  et  seq, 
of  testicle,  vi.  636 
Epithelium,  i.  55,  56 

distention    of     gq,ll-bladder 

with,  V.  1069 
of  tongue,  loss  of,  v.  505 
Epulis,  V.  525 

Epuloid  tumor  of  palate,  v.  523 
Equinus,       talipes,      different 
forms  of,  vi.  1009 
paralytic,  vi.  1007 
spasmodic,  vi.  1008 
treatment  of,  vi.  1009  et  seq. 
Erectile  tumor  of  bone,  vi.  985 
of  eyelids,  v.  277 
of  scalp,  V.  129 
Ergotism,  ii.  310 
Eruptions,    cutaneous,    of    ab- 
dominal parietes,  v.  862 
following  injuries  and  opera- 
tions, ii.  610 
Erysipelas,  i.  161 
of  abdomen,  v.  864 
of  air-passages,  i.  201 
in  amputations,  i.  624 
bilious,  i.  186 
causes  of,  i.  162  et  seq. 
illustrated    by  history  of 
epidemic  outbreak  of  dis- 
ease, i.  168 
contagion  of,  i.  165 
delirium  from,   i-   182,   185, 

391 
diagnosis  of,  i.  188 
dissolved  union  in  fracture 

from,  iv.  45 
epidemic,  connection  of,  with 
puerperal  fever,  i.  173 
treatment  of,  i.  201 
of'face  and  scalp,  i.  184 


Erysipelas — 
facial,  V.  462 
of  fauces,  i.  201 ;  v.  496 
in  fractures  of  jaw,  iv.  75 
gangrenous,  i.  183 
in  gunshot  wounds,  ii.  134 
history  of,  i.  161 
■    metastatic,  i.  186 

morbid  anatomy  of,  i.  176 
of  new  born  infants,  i.  186 
cedematous,  i.  183 
after  operations,  i.  477 
of  penis,  vi.  533 
of  pharynx,  v.  496 
phlegmonous,  i.  182 

in  scalp-wounds,  v.  ,7 
prognosis  of,  i.  188 
prophylaxis  of,  i.  190 
of  scalp,  V.  Ill  et  seq. 
in  scalp-wounds,  y.  6,  7 
specific  cause  of,  i,  167 
of  stumps,  i.  602 
symptoms  of,  i.  177 
synonyms  of,  i.  161,, 
temperature  in,  i.  179 
treatment  of,  i.  191  et  seq. 
unity  of  various  types  of,  i. 

170 
wandering,  i.  178 
Erysipelatous  peritonitis,  i.  187 
Erythematous  syphiloderm,  ii. 

491,  559 
Eschars,  neuropathic,   clinical 
relations  of,  iv.  829 
consequences  of,  iv.  835 
course  of,  iv.  835 
pathpgeny  of,.iv.  838 
prognosis  of,  iv.  840 
symptoms  of,  iv.  840 
treatment  of,  iv.  840 
sacro-gluteal,  from  lesions  of 
spinal  cord  and  nerves,  iv. 
823 
Esmarch's  apparatus,  i.  569 
in  aneurism,  iii.  429,  460, 

468 
in  surgical  hemorrhage,  iii. 
74       . 
operation,  for  ligation  of  ex- 
ternal   iliac  artery,    iii. 
317 
for  ligation  of  lingual  ar- 
tery, iii.  296 
Ethane,  i.  424 
Ether  or  ethers,  i.  431 
acetic,  i.  432 

administration  of,  i.  412,  443 
Aran's,  i.  428 
compared  with  chloroform,  i. 

442 
first  insensibility  from,  i.  431, 

443 
formic,  i.  432 
history  of,  i.  404 
hydrochloric,  i.  427 
hydriodic,  i.  429 
methylic,  i.  431 
mortality  from,  i.  423 
nitric,  i.  431 
Ethereal  salts,  i.  431 
Ethmoid  cells,  diseases  of,  v.  447 


Ethyl-bromide,  i.  428 
Ethylene,  i.  425 
Eustachian  catheter,  v.  310 
Everted    dorsal    dislocation  of 

femur,  iii.  699 
Evidement  in  chronic  articular 
osteitis,  iv.  367 
in  tuberculo-serofulous  osteo- 
pathies.    See  Gouging. 
Evolution  of  syphilis,  ii.  456 
Examination  of  men  for  enlist- 
ment, vi.  1122 
of  patients,  339,  843 
Exanthematous  necrosis  of  jaw, 
V.  529 
synovitis,  iv.  293 
Excision  or  excisions,  iv.  439 
for  anchylosis,  iv.  447 

of  elbow,  iv.  412 
for  caries,  iv.  448 
for  compound  dislocation,  iv. 

443 
for    compound   fracture  into 

joint,  iv.  443 
contra-indications  to,  iv.  443, 

445 
for   dislocation  of    bones   of 

foot,  iv.  447 
general  rules  for,  iv.  453 
in  gunshot  injuries  of  ankle, 
ii.  170;  iii.  738 
of  elbow,  ii.  161  ;  iii.  730 
of  hip,  ii.  166;  iii.  733 
of  knee,  ii.  168;  iii.  736 
of  shoulder,  ii.  157  ;  iii. 

728 
of  wrist,  ii.  1 64  ;  iii.  732 
history  of,  iv.  439 
indications  for,  iv.  443,  445 
instruments  required  in,  iv. 

450 
in  internal  hemorrhoids,  vi, 

131 
for  irreducible  dislocation,  iv. 

443 
for  joint-disease,  iy.  445 
for  necrosis,  iv.  448 
operation  of,  in  general,  iv. 

450 
repair  after,  iv.  449 
of  scrotum  in  varicocele,  vi. 

590 
of  special  parts.     See  under 

the  several  parts, 
in  spina  bifida,  iv.  899 
of  stricture  of  urethra,   vi. 

473 
of  tarsal  bones  in  club-foot, 

iv.  448 ;  vi.  1032 
of  testicle,  vi.  636 
of  veins  in  varicocele,  vi.  589 
in  wounds  of  joints,  iv.  443 
Excitement,  prostration   with, 

i.  363 
Excrescences,  caudal,  iv.  906 
Exophthalmic  goitre,  v.  612 
Exostoses,   iv.   576  et  seq. ;  yi. 
974,  975.     See  Osteomata. 
compact,  vi.  975 
of  development,  vi.  976 
eburnated,  vi.  975 
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Exostoses — 

epiphyseal,  vi.  975 
etiology  of,  vi.  976 
of  joints,  iv.  430,  431 
osteogenic,  vi.  976 
parenchymatous,  vi.  975 
of  skull.     See  Skull, 
spongy,  vi.  975 
symptomatic,  vi.  978 
treatment  of,  iv.  579  ;  vi.  978 
Expectant  treatment  in  gluteal 
and  sciatic  aneurism,  iii. 
474 
in     gunshot     injuries    of 
ankle,  ii.   170 ;   iii. 
737 
of  elbow,  ii.  162;  iii. 

729 
of  hip,  ii.  162 ;  iii.  733 
of  knee,  ii.  167 ;  iii. 

735 
of  shoulder,   ii.  159  ; 

iii.  728 
of  wrist,  ii.  163 ;  iii. 
732 
of  syphilis,  ii.  568 
Expediency,   operations   of,   i. 

439 
Exploration  of  bladder  before 

lithotrity,  vi.  303  et  seq. 
Exploring  needle  in  examina- 
tion of  female  genital  organs, 
vi.  675 
Expression  of  parts,  in  surgical 

diagnosis,  i.  343 
Exsflctiou.     See  Excision. 

in  gunshot  fracture,  ii.  151 
Exstrophy  of  bladder,  vi.  335, 

499        "•» 
Extension  iii  synovitis,  iv.  274 
Extirpation*'of  neuromata,  iii. 
602 
of   uterine  appendages,   vi. 
837 
Extraction,  linear,  of  cataract, 
V.  246 
of  te?th,  V.  552,  553 
Extra-genital  chancres,  ii.  464 
Extra-uterine  foetation,  laparo- 
tomy for,  vi.  759 
Extravasation  of  blood  in  contu- 
sions of  abdomen,  v.  855 
intracranial,  v.  44 
into  septum  of  nose,  v.  405 
medioo-legal  import  of,  ii.  4 
retro-peritoneal,  v.  946.    See 

Retro-peritoneal, 
in  scurvy,  i.  297  ' 
of  urine,  vi.  502.     See  Infil- 
tration, 
after    lithotomy,   vi.   281, 

290 
after  rupture  of  bladder, 
vi.  329,  330,  420 
of  urethra,  vi.  438 
in  stricture  of  urethra,  vi. 

463 
in  wounds  of  bladder,  vi. 
325 
Extravasation-cysts,  iv.  657 
Extra-vesioal  lithotomy,  vi.  293 


Extremity,  lower,  aneurisms  of, 
iii.  452 
deformities  of,  from  muscu- 
lar contraction,  vi.  1053 
excisions  in,  iv.  490  et  seq. 
fractures  of,  iv.  1 85  et  seq. 

gunshot,  ii.  209 
injuries  of,  gunshot,  ii.  208 
upper,  aneurisms  of,  iii.  481 
deformities  of,  vi.  1054 
excisions  in,  iv.  465  et  seq. 
fractures  of,  iv.  98  et  seq. 

gunshot,  ii.  206 
injuries  of,  gunshot,  ii.  205 
Extrinsic  symptoms   of  aneu- 
rism, iii.  39 
Extroversion    of   bladder,    vi. 

335,  499     . 
Exudation,  active  and  passive, 
i.  107 
compound,  i.  109 
inflammatory,  i.  106 
of  plastic  lymph,  i.  108 
Exudation-cysts,  iv.  656 
Eye,    anatomical    peculiarities 
of,,  optical  defects  depend- 
ent on,  V.  183 
anatomy  of,  v.  169 
appendages  of,  injuries  and 

diseases  of,  v.  169 
concussion  of,  v.  214 
diseases  of,  v.  169 

of   special   parts   of.     See 

under  the  several  parts. 

effect  of  anaesthetics  on,   i. 

406 
emmetl-opic,  v.  183 
foreign  bodies  in,  v..  198,  214 
hyperopic,  v.  183 
injuries  of,  v.  169 
myopic,  v.  183 
paralysis  of  motor  nerves  of, 

in  syphilis,  ii.  550 
wounds  of,    penetrating,   v. 
201  et  seq. 
Eyeball,  v.  173 
injuries  of,  v.  197 
muscles,  attached  to,  v.  179 
rupture  of,  v.  201 
wounds  of,  V.  200  et  seq. 
Eyelids,  v.  181 
diseases  of,  v.  268 
syphilis  of,  ii.  521 
tumors  of,  erectile,  v.  277 
sebaceous,  v.  271 


FACE,  arrow-wounds  of,  ii.  115 
carcinoma  of,  iv.  650,  652 ; 
V.  469 
coiigestion  of,  in  aneurism  of 

arch  of  aorta,  iii.  527 
fracture  of  bones  of,  iv.  67,  68 
injuries  of,  v.  457,  458 

gunshot,  ii.  179  et  seq. 
osteomalacia  of  bones  of,  vi. 

948 
port-wine  mark  of,  v.  472 
wounds  of,  V.  457 
Facial   artery,  ligation  of,  iii. 
296,  297. 


Facial  artery — 

punctured  wounds  of,  iii. 
120 
carbuncle,  ii.  323,  324 
erysipelas,  i.  184;  v.  462 
nerves,  injuries  of,  v.  106 
neuralgia,  v.  459 
paralysis,  v.  458 
trophoneurosis,  ii.  688 
Falcadina,  ii.  596 
Fallopian  tube,  abscess  of,  v. 
1033  et  seq. 
extirpation  of,  vi.  837 
False  aneurism,  iii.  375. 
anus,  V.  976  et  seq. 
joint,  iv.  47 

treatment  of,  iv.  58  et  seq. 
passages  from  urethra,  vi.  441 
spina  bifida,   iv.   900.      See 
Spina  bifida 
Faradization,  i.  525 
Fascise,  contractures  of,  iii.  23 
gunshot  wounds  of,  ii.  121 
injuries  and  diseases  of,  iii.  22 
Fascial  wounds,  repair  of,  iii.  23 
Fasciculated  sarcoma  of  bone, 

vi.  992 
Fat-embolism,  i.  374  ;   ii.  813  ; 

iv.  31,  32 
Fatty  calculus,  vi.  169. 
degeneration,  i.  61 

of  carcinomata,  iv.  637 
of  muscle,  iii.  7 
osteoporosis,  vi.  967 
tumor,  iv.  564.     See  Lipoma, 
of  abdominal  cavity,  v.  955 
of  auricle,  v.  298 
of  breast,  v.  838 
of  scalp,  V.  117 
of  spine,  congenital,  iv.  905 
Fauces,  diseases  of,  v.  493,  494 
erysipelas  of,  i.  201 ;  v.  496 
injuries  of,  v.  493 
Favus,  ii.  656,  659 
Fecal  abscess,  v.  1017  et  seq. 
accumulation,  intestinal  ob- 
struction from,  vi.  51,  64 
fistula,  V.  971  et  seq. 
Feces,  extravasation  of,  retro- 
peritoneal, V.  949 
impaction  of,  vi.  142 
retention  of,  in   fracture   of 
vertebrae,  iv.  762 
Fecundation,  artificial,  vi.  757 
Felon,  ii.  682 ;  iii.  19 
Female,  catheterization  in,  vi. 
429 
genital  organs.    See  Genital, 
gonorrhoea  in,  ii.  390.     See 

Gonorrhoea, 
lithotrity  in,  vi.  297,  322 
urinary  calculus  in,  vi.  293, 
296  et  seq. 
Femoral     aneurism,     iii.    467 
et  seq. 
artery,  ligation  of,  iii.  318, 
319,  464,  465,  468 
punctured  wounds  of,  iii. 

123 
rupture  of,  iii.  145 
hernia,  v.  1153.    See  Crural. 
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Femoro-popliteal  aneurism,  iii. 

467 
Femur,  dislocation  of,  iii.  699. 
See  Hip. 
fracture  of,  iv.  186 
compound,  iv.  214 
of  condyles  of,  217  et  seg. 
of  lower  portion  of  shaft  of, 

iv.  214  et  seg. 
of  neck  of,  iv.  189  et  seg. 
of  shaft  of,  iv.  200  «f  seg. 
union  with  deformity  in, 
iv.  213 
of  trochanter  major  of,  iv. 

198,  199 
of  upper  part  of,  iv.   187 
et  seg. 
resection  of,  iv.  502. 
separation  of  lower  epiphysis 
of,  iv.  216,  217 
of  upper  epiphysis  of,  iv. 
197 
Fenwice,  excision  of  knee-joint, 

iv.  535 
Fever,  dissolved  unjon  in  frac- 
tures from,  iv.  45 
Fever,  hectic,  i.  129 

delirium  from,  i.  192 
hemorrhagic,  iii.  52 
infective  and   non-infective, 

i.  105 
nature  of,  i.  102 
in  scurvy,  i.  300 
surgical,   traumatic,    or   in- 
flammatory, i.  99,  455 
causes  of,  i.  103 
delirium  from,  i.  385 
from  incised  wounds,  ii.  15 
phenomena  of,  i.  100 
treatnsent  of,  i.  456 
syphilitic,  ii.  477  et  seg. 
typhoid,  synovitis,  from,  iv. 

293 
urethral  or  urinary,  vi.  517 
acute,  vi.  518  et  seq. 
chronic,  vi.  521 
etiology  of,  vi.  521 
after  litholapaxy,  vi.  250 
after  lithotrity,  vi.  229 
pathology  of,  vi.  522  et  seq. 
symptoms  of,  vi.  518 
treatment  of,  vi.  524 
Fibres,  muscular,  smooth,  i.  47 
transversely  striped,  i.  44 
Fibrillse,  nature  of,  i.  44,  51 

theory  of,  i.  41  Jf» 
Fibrillar  neuromata,  iii.  593 
Fibrinous  calculus,  vi.l69 
Fibro- cartilages,       interverte- 
bral,   changes   in,  in   Pott's 
disease  of  the  spine,  iv.  926 
Fibro- cellular  tumors,  iv.  567. 

See  Fibromata. 
Fibro-cysts,  uterine,  vi.  814 
Fibroid  of  auricle,  v.  297 
of  cervix  uteri,  vi.  728 
tumor  of  nose,  v.  418 

of  penis,  vi.  541 
uterine,    vi.    807.      See  Fi- 
broma, 
of  vagina,  vi.  714 


Fibroma  or  fibromata,  iv.  567 
appearance  of,  after  removal, 

iv.  568 
of  auricle,  v.  297 
of  bladder,  359 
of  bone,  vi.  979 
of  breast,  v.  840 
characters  of,  iv.  567 
combinations  of,  iv.  569 
course  of,  iv.  567 
diagnosis  of,  iv.  570 
of  jaw,  V.  535 
metamorphoses  of,  iv.  569 
microscopical   characters   of, 

iv.  568 
moUuscum,  iv.  570 
naso-pharyngeal,     table     of 

operations  for,  v.  431 
of  neck,  v.  599,  602 
of  nose,  V.  418 
of  nerves,  iii.  596 
of  penis,  vi.  541 
of  prostate,  vi.  388 
of  scalp,  V.  117 
of  scrotum,  vi.  552 
of  skin,  ii.  635,  636 
of  spine,  congenital,  iv.  905 
symptoms  of,  iv.  570 
of  testicle,  vi.  630 
of  tonsil,  V.  499 
treatment  of,  iv.  570 
of  uterus,  vi.  728,-  807 

changes  in,  degenerative, 
vi.  808 

diagnosis  of,  vi.  810 

location  of,  vi.  807 

prognosis  of,  vi.  811 

structure  of,  vi.  808 

symptoms  of,  vi.  809 

treatment  of,  vi.  812  et  seq. 
of  vagina,  vi.  714 
of  vulva,  vi.  709 
Fibrous  anchylosis,  excision  in, 

447 
growths  of  bladder,  vi.  359 
myxoma,  iv.  580 
polypus  of  nasal  passages,  v. 
418,  425,  427  et  seq. 

of  uterus,  vi.  807,  808 
tumor,  iv.  567.  See  Fibroma, 
union  in  fractured  bone,  iv. 

46 
Fibula,  dislocation  of  head  of, 

iii.  705  et  seq. 
fracture  of,  iv.  253,  254 
resection  of,  iv.  524 
Field   duties,    preparations    of 

military  surgeons  for,  vi. 

1120 
hospitals,  vi.  1130 
Figure-of-eight  bandage,  i.  491 

et  seq. 
Filaria  medinensis,  ii.  688 
Finger  -  joints,         punctured 

wounds  of,  iii.  725 
Bingers,  amputation  of,   i.  631 

et  seq. 
anchylosis  of,  iv.  407 
Dupuytren's  contraction  of, 

iii.  23  ;  vi.  1055, 1057 
dislocation  of,  iii.  679 


First  intention,  healing  by,  i. 
57 

union  by,  i.  Ill 
FiSHEE,  F.  R.,  orthopaedic  sur- 
gery ;   the  treatment  of  de- 
formities, vi.  1001 
Fisher,  G.  J.,  history  of  sur- 
gery, vi.  1146 
Fish- wounds,  ii.  89 
Fissural  angeioma,  iv.  595 
Fissure  of  anus,  vi.  108 

from  eczema,  ii.  615 
of  bladder,  vi.  367 
of  labial  margin,  v.  469 
of  lower  lip,  congenital,  v. 

468 
of  mucous  membrane  of  nose, 

V.  392 
of  nostrils,  congenital,  v.  442 
of  rectum,  vi.  108,  110 
vaginal,  vi.  703 
vulvar,  vi.  703 
Fissured  fracture,  iv.  19 
Fistula  or  fistulse,  ii.  271 
in  ano,  vi.  100  et  seq. 
biliary,  v.  958,  960 
branchial,  v.  588 
communicating  with  kidney, 
V.  961,  962 

with  ureter,  v.  962 

with  urinary  bladder,  v. 
963 
cutaneo-biliary,  v.  958,  960 
entero-vaginal,  v.  986 
fecal,  V.  971  et  seq. 
gastric,'  v.  956,  958 
lachrymal,  v.  279,  280 

in  fracture  of  nasal  bones, 
iv.  71 
of  larynx,  v.  677  et  seq. 
milk,  V.  833 
of  neck,  v.  588 
parotid,  v.  617 
perineal,  after  lithotomy,  vi. 

284 
recto-urethral,  vi.  144,  505  et 

seq. 
recto-vaginal,  vi.  723,  724 
recto-vesical,  vi.  144 
salivary,  v.  458 

in  fracture  of  lower  jaw, 
iv.  76 
of  trachea,  v.  677  et  seg. 
urachal,  v.  966  eS  seq. 
uretero-uterine,  vi.  715,  723 
uretero- vaginal,  vi.  715,  723 
urethral,  congenital,  vi.  505 

opening  through  abdomi- 
nal walls,  V.  965,  966 
urethro-penile,  vi.  513  et  seq.    ,,), 
urethro-perineo- scrotal,     vi.     \;^^ ,  . 

50Qetseq.  '^■^'■-'■ 

urethro-rectal,  vi.  144,  505  et 

seq. 
urethro- vaginal,  vi.  715 
urethro-vesico- vaginal,  vi. 

716 
urinary,  v.  961  ;  vi.  505,  715 

et  seg. 
uro-genital,  vi.  715  et  seq. 
vesico-abdominal,  v.  963 
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Fistula  or  fistulse — 

Tesico-uterine,  vi.  715,  723 
vesico-vaginal,  vi.  715  et  seq. 
vesico-visoeral,  v.  965 
Fistulous  openings  into  nose, 

operations  for,  v.  453 
Fittings  of  hospital  wards,  vi. 

1116 
Fiume,  ii.  595 

Fixed  cells,  supposed,  new  ob- 
servations on,  i.  51 
dressings,  i.  498 

in  treatment  of  fractures, 
iv.,54 
Fixity  in  hip-disease,  iv.  382 
Flap-amputation,  i.  658,   584, 

585 
Flat  pustular  syphiloderm,  ii. 

500 
Flat-foot,  vi.  1037,  1038 
Flattening  of  shoulder  in  dislo- 
cation, iii.  662 
Flexion  in  treatment  of  aneu- 
rism, iii.  427,  428,  458 
Flexure,  violent,  of  back,  hem- 
orrhage into  vertical   canal 
from,  iv.  706 
Fluctuation  in  abscess,  ii.  262 
Foetal  rachitis,  i.  253 
remains,  congenital  tumor  of 
spine  with,  iv.  902,  903 
Foetus,  attached,  iv.  901,  902 
Follicular    abscess    in    gonor- 
rhoea, ii.  336,  382 
cysts  of'scalp,  v.  135 
disease  of  pharynx,  v.  500 
inflammation   in  gonorrhoea 

of  female,  ii.  392 
stomatitis,  v.  495 
ulcer  of  scalp,  v.  127 
Food,  defects  of,  causing  scurvy, 

i.  289 
Foot,  amputation  of,  i.  650 
aneurism  of  dorsal  artery  of, 

iii.  452 
bursie  of,  ii.  726 
dislocation  of  bones  of,   iii. 
710 
excision  for,  iv.  447 
fractures  of,  iv.  255 
ligation  of  dorsal  artery  of, 

iii.  324 
madura,  ii.  655 
perforating  ulcer  of,  ii.  648, 

649,  730,  733 
sarcomata  of,  iv.  621 
Forbes,  hydrophobia  and  rab- 
ies, glanders,  malignant  pus- 
tule, i.  215 
Forced  catheterization  in  stric- 
ture of  urethra,  vi.  469 
injections     in    stricture     of 
urethra,  vi.  470 
Forceps,  artery,  i.  574 
bone,  i.  573 
dissecting,  i.  578 
Forearm,     amputation     of,     i. 
639 
arteries  of,  punctured  wounds 

of,  iii.  12i 
fracture  of  bones  of,  iv.  147 


Forearm,  fracture — 

of  both  bones  of,  iv.  177  el 

seq. 
compound,  of,  iv.  182 
sabre-wounds  of,  ii.  102 
Foreign  body  or  bodies  in  air- 
passages,  V.  664  et  seq. 
in   appendix  vermiformis, 

V.  993 
in  auditory  meatus,  v.  305, 

306 
in  brain,  v.  72,  73 
on  cornea,  removal  of,  v. 

199 
delayed  union  in  frabture 
from  presence  of,  iv.  44 
in  eye,  v.  198,  214 
in  frontal  sinus,  v.  447 
in    gunshot    wounds,    re- 
moval of,  ii.  135 
intestinal    obstruction 

from,  vi.  46,  63 
in  intestines,"  v.  986,  991, 

994 ;  vi.  46,  63 
lodgment  of,  with  injury  to 

nose,  V.  441 
in  nasal  passages,  v,  412, 

413 
in  nerve  wounds,  iii.  660 
as  nucleus  in  perineal  lith- 
otomy, vi.  279 
in  oesophagus,  vi.  8.     See 

(Esophagus, 
in  peritoueuip,  v.  995 
in  pharynx,  v.  494 
in  rectum,  vi.  100 
in  stomach,  v.  987,  988 
in   urethra,   vi.  443,  531. 

See  Urethra, 
in  vagina,  vi.  695  et  seq. 
in  wounds,  ii.  23 
material  in  wound,  causing 
inflammation,  i.  76 
Formic  ether,  i.  432 
Forward  dislocation  of  carpus, 
iii.  677 
of  clavicle,  iii.  653 
of  elbow,  iii.  673,  674      , 
of  hand,  iii.  678 
of  hip,  iii.  694  et  seq. 
of  knee,  iii.  703 
of  shoulder,  iii.  665 
of  tarsus,  iii.  709 
Fracture  or  fractures,  iv.  1 
after-treatment  of,  iv.  56 
age  predisposing  to,  iv.  10 
aneurism  from,  iv.  30 
angular  deformity  in  union 

of,  iv.  48 
arterial  laceration  from,  iii. 

162,  164,  166 
atrophy  in,  iv.  27,  33 
by  aviulsion,  iv.  3 
bandages  in  treatment  of,  iv. 

53 
bed  for  treatment  of,  iv.  56 
during  birth,  iv.  23 
callus  in,  iv.  36 
cancer  predisposing  to,  iv.  4 
from  caries,  iv.  12 
causes  of,  iv.  2  et  seq. 


Fracture  or  fractures — 
comminuted,  iv.  17 
complete  separation  of  frag- 
ments in,  iv.  46 
complicated,  iv.  21 
complicating    dislocation    of 

hip,  iii.  700 
compound,  iv.  16  et  seq, 
amputation  for,  i.  660 
of  elbow-joint,  excision  for, 

iv.  475,  482 
of  humerus,  resection  in, 

iv.  473 
into  joint,  excision  in,  iv. 

443 
of  leg,  iv.  250,  251 
of   long   bones,   resections 

in,  iv.  447 
repair  of,  iv.  41 
of  ribs,  excision  for,  iv.  462 
of  sternum,  excision  in,  iv. 
462 
consequences  of,  iv.  30 
crepitus  in,  iv.  26 
from  cystic  tumors  of  bone, 

iv.  12 
deformity  after,  iv.  47 
resection  in,  iv.  447 
treatment  of,  iv.  65  et  seq. 
deformity  from,  iv.  25 
delirium  from,  i.  387  ;  iv.  30 
delayed  union  in,  iv.  iSetseq. 
diagnosis  of,  iv.  29 
by  direct  violence,  iv.  3. 
with  dislocation  of  vertebrae, 

iv.  709  et  seq. 
disorders  of  nervous  system, 

predisposing  to,  iv.  4 
dissolved  union  in,  iv.  45 
dressing  of,  iv.  53  • 
drunkenness,      predisposing 

to,  iv.  11 
ecchymosis  in,  iv.  27 
of  elbow,  iv.  166.   See  Elbow, 
embolism  from,  iv.  31 
excision  for.     See  Excision, 
from  exposed  situation,  iv.  12 
false  joint  from,  iv.  47,  58 
fat-embolism  from,  iv.  31,  32 
fibrous  union  in,  iv.  46 
first  attention  to  patient  in, 

iv.  60 
fissured,  iv.  19 
fixed  dressings  for,  iv.  54 
fragilitas   ossium  predispos- 
ing to,  iv.  8  ;  vi.  971 
into  frontal  sinus,  v.  444 
gangrene  from,  iv.  30 
general    diseases    predispos- 
ing to,  iv.  3 
growth  of  nails  in,  iv.  27 
gunshot,  ii.  147.     See  Gun- 
shot, 
of  joints.  See  under  Special 
joints, 
of  hand,  iv.  182 
hemorrhage  from,  iv.  30 
from  hydatid  tumors  of  bone, 

iv.  12 
of  hyoid  bone,  v.  577 
immediate  union  in,  iv.  36 


GENERAL   INDEX. 


1231 


Fracture  or  fractures — 
impacted,  iv.  17. 
incomplete,  iv.  19 
by  indirect  violence,  iv.  3 
inflammation  causing,  iv.  12 
intra-uterine,  iv.  22 
of  laryngeal  apparatus,   iv> 

79  ;  V.  6.55.     See  Larynx, 
lateral  deformity  in  union  of, 

iv.  48 
longitudinal,  iv.  18 
loss  of  function  in,  iv.  24 
of  lower  extremity,  iv.  185  et 

seq. 
mechanism  of,  iv.  13  et  seq. 
mobility  in,  iv.  26 
morbid    growths    developed 

from,  iv.  33 
multiple,  iv.  17 
by  muscular  action,  iv.  3 
muscular  wasting  in,  iv.  28 
from  necrosis,  iv.  12 
necrosis  from,  iv.  33 
nutritive  changes  in,  iv.  27 
oblique,  iv.  18 
occupation   predisposing  to, 

iv.  10 
in  osteomalacia,  vi.  947. 
pain  in,  iv.  26 
partial,  iv.  20 
passive  motion  in,  iv.  67 
of  penis,  vi.  529 
phenomena  of,  iv.  24 
prognosis  of,  iv.  34 
pseudarthrosis  in,  iv.  47 
of   pubis,   urethral   rupture 

from,  vi.  433 
pysemia  in,  iv.  30. 
rachitis  predisposing  to,  iv.  6 
reduction  of,  iv.  51 
repair  of,  iv.  35  et  seq. 

defects  in  process  of,  iv.  42 
resection   in.      See   Excision 

and  Resection, 
rheumatism  predisposing  to, 

iv.  3 
rotatory  deformity  in  union 

of,  iv.  48 
from  sarcomata  of  bone,  iv. 

12 ;  vi.  993 
scrofula  predisposing  to,  iv.  3 
scurvy  predisposing  to,  iv.  3 
season  predisposing  to,  iv.  11 
of  septum  of  nose,  v.  409 
sex  predisposing  to,  iv.  10 
shortening  in  union  of,  iv.  48 
simple,  iv.  16 
of  skull.     See  Skull, 
solidifying  dressings  in  treat- 
ment of,  iv.  54 
of  special  bones.     See  under 

the  several  bones, 
splintered,  iv.  19 
splints  in  treatment  of,  iv. 

53 
spontaneous,  iv.  12 ;  vi.  993 
stiffening  of  joints  in,  iv.  32 
swelling  in,  iv.  21 
symptoms  of,  iv.  24  et  seq. 
syphilis  predisposing  to,  iv.  3 
of  temporal  bone,  v.  348 


Fracture  or  fractures — 
tetanus  from,  iv.  30 
thrombosis  from,  iv.  31 
of  trachea.     See  Trachea, 
transportation     of     patients 

with,  iv.  50 
transverse,  iv.  18 
traumatic  delirium  from,  i. 

387  ;  iv.  36 
treatment  of,  general,  iv.  50 
from  tubercle  of  bone,  iv.  12 
union  of  with  deformity,  iv. 

47,  65 
ununited,  treatment   of,  iv. 

47,  58,  447,  473 
of  upper  extremities,  iv.  98 

et  seq. 
varieties  of,  iv.  16 
wounds   of    arteries,    veins, 
and  nerves  from,  iv.  30 
Fragilitas  ossium,  vi.  943 

predisposing    to    fracture, 
iv.  8- 
Fragility   of  bone,   idiopathic, 

vi.  971 
Frambcesia,  ii.  591 
Frontal  sinus,  injuries  of.    See 

Sinus. 
Frost-bite,-  ii.  253,  255> 
of  auricle,  v.  299 
of  cheeks  and  lips,  v.  461 
Fumigation,  mercurial,  ii.  573 
Function,  impaired  or  abolish- 
ed, in  inflammation,  i.  99 
loss  of,  in  fracture,  iv.  28 
Functional    disturbances    con- 
secutive to  injuries  of  nerves, 
iii.  564 
Pungating   ulcer  of  scalp,   v. 

127 
Fungi,  microscopic,  causing  in- 
flammation, i.  85 
Fungus   of  dura  mater.      See 
Dura  mater, 
of  .testicle,  benign,  vi.  616 
malignant,  vi.  618 
Furnishing  of  hospital  wards, 
,    vi.  1116 
Furuncle,  ii.  314  et  seq. 

of  abdominal  parietes,  v.  862 

from  eczema,  ii.  616 

of  external   auditory  canal, 

V.  301,  302 
of  lips,  V.  469 
of  nasal  cavity,  v.  395 
Furunouloid    syphiloderm,   ii. 

561 
Fusible  calculus,  vi.  166 
Fusiform  aneurism,  iii.  376 


GAIT    in    Pott's    disease    of 
spine,  iv.  941 
Gall-bladder,  distention  of,  v. 
1068  et  seq. 
enlargement  of,  from  can- 
cerous deposit,  V.  1071 
hydatids  of,"  v.  1056 
rupture  of,  v.  883  et  seq. 
wounds  of,  penetrating,  v. 
921,  922 


Gall-ducts,   wounds   of,   pene- 
trating, V.  921,  922 
Gall-stones,  intestinal  obstruc- 
tion from,  vi.  46,  63 
Galvanic  cautery,  i.  523 

amputation  of  penis  by,  vi. 
544 
of  cervix   uteri  by,vi. 
739,  821 
in  hypertrophic  nasal  ca- 
tarrh, V.  383 
in  varicocele,  vi.  588 
^craseur  in  cancer  of  tongue, 
v.  509 
Galvanization,  i.  525 
Galvano-puncture  in  aneurism, 

iii.  415,  487 
Ganglia,    lymphatic,    syphilis 

of,  ii.  536 
Ganglion,  iii.  21 
Gangrene,  i.  121,  137 ;  ii.  293 
amputation  for,   i.   563 ;   ii. 

297 
arrest  of,  ii.  294 
after  arterial  deligation,  iii. 

450 
from   arterial  occlusion,  Iii 
252 
and  venous  occlusion,  iii. 
251 
causes  of,  ii.  293 
diabetic,  ii.  305 
diphtheritic,  ii.  305,  306 
from  embolism,  ii.  311 
from  fracture,  iv.  30 
in  gunshot  wounds,  ii.  131 
hospital,  ii.  298  et  seq. 

in  gunshot  wounds,  ii.  132, 
142 
from  obstruction  of  collateral 

circulation,  iii.  252 
after  operation,  i.  476 
of  penis,  vi.  532,  533 
of  sac  in  cure  of  aneurism, 

iii.  408 
of  scalp,  V.  117 
of  scrotum,  vi.  548 
senile,  ii.  301  et  seq. 
iu  stumps,  i.  602 
symmetrical,  ii.  304 
symptoms  of,  ii.  294 
of  testicle,  spontaneous,  vi. 

606 
traumatic,      in      gunshot 

wounds,  ii.  131,  141 
treatment  of,  ii.  295 
varieties  of,  ii.  295 
from    vascular    obstruction, 

treatment  of,  iii.  254 
from  venous  obstruction,  iii. 

252 
of  vulva,  vi.  703 
white,  ii.  303,  304 
Gangrenous  diseases,  ii.  293 
erysipelas,  i.  183 
stomatitis,  v.  495 
Gaping  of  incised  wounds,  ii. 

12 
Gastrectomy,  partial,  v.  1106  et 

seq. 
Gastric  fistula,  v.  956,  958 
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Grastroonemio-semimembrano- 

sus  bursa,  ii.  822 
Gastrocnemius  bursa,  external, 

ii.  725 
Gastro-elytrotomy,  vi.  775.  See 

Laparo-elytrotomy. 
Uastro-enterostomy,  v.  1111 
Gastro-hysterotomy,  vi.  759 
Cohnstein's  method  of,  vi. 

765 
fatality  of,  vi.  763 
Prank's  method  of,  vi.  766 
history  of,  vi.  759 
indications  for,  vi.  761 
Kehrer's  method  of,  vi.  767 
operation  of,  vi.  763 
risks  in  performing,  vi.  762 
Sanger's  method  of,  vi.  768 
uterine  sutures  in,  vi.  765 
Gastro-intestinal  tube,   contu- 
sions of,  V.  868 
rupture  of,  v.  869,  872 
Gastrostomy,  v.  989  ;  vi.  40  et 

seq. 
Gastrotomic  dilatation  of  oeso- 
phagus, vi.  39 
Gastrotomy,  v.  989 
Gelatiniform  atrophy  of  skull, 

V.  150 
Gelatinoid    polypus    of    nasal 

passages,  v.  418 
Gelatinous  arthritis.    See  Syno- 
vitis, strumous, 
excision  of  elbow-joint  for, 
iv.  475 
of  knee-joint  for,  iv.  514 
polypus  of  frontal  sinus,  v. 
446 
of  septum  of  nose,  v.  410 
G^ly,   suture  of  intestine,   v. 

945 
General  diseases  predisposing 

to  fracture,  iv.  3 
Generative  apparatus,  syphilis 
of,  ii.  522 
organs  of  females,  syphilis  of, 
ii.  524 
Genital  atresia,  vi.  698 
chancres,  ii.  461 
changes  from  head  injuries, 

V.  109 
organs,    female,    abdominal 
palpation  in  examina- 
tion of,  vi.  667 
abdomino-rectal   exami- 
nation of,  vi.  669 
abdomino-uterine     ex- 
amination of,  vi.  669 
abdomino-vaginal     ex- 
amination of,  vi.  668 
auscultation  in  exami- 
nation of,  vi.  673 
curette  in   examination 

of,  vi.  675 
dilatation    of    cervical 
canal  in  examination 
of,  vi.  674 
diseases. of,  vi.  663 
exploration  of,  vi.  663 
exploring  needle  in  ex- 
amination of,  vi.  675 


Genital  organs,  female — 
injuries  of,  vi.  663 
inspection  in   examina- 
tion of,  vi.  663 
mediate  touch  in  exami- 
nation of,  vi.  669 
mensuration  in   exami- 
nation of,  vi.  673 
percussion  in  examina- 
tion of,  vi.  673 
position  of  patient  in  ex- 
amination of,  vi.  664 
rectal  touch  in  examina- 
tion of,  vi.  666 
speculum    in    examina- 
tion of,  vi.  671 
table  for  examination  of, 

vi.  664 
touch  in  examination  of, 

vi.  663 
vaginal  touch  in  exami- 
nation of,  vi.  665 
vesico-rectal    examina- 
tion of,  vl.  669 
vesical  touch  in  exami- 
nation of,  vi.  667 
vesico-vaginal  examina- 
tion of,  vi.  669 
visual    examination  of, 
vi.  671 
male,  diseases  of,  vi.  527 
injuries  of,  vi.  527 
functional  disorders  of, 
vi.  638 
zone  in  pregnancy,  trauma- 
tisms of,  vi.  695 
Genito-urinary  system  in  sur- 
gical diagnosis,  i.  354 
Genu  valgum,  vi.  1047 
from  debility,  vi.  1048 
rachitic,  vi.  940,  1047 
treatment  of,   vi.    1049  et 
seq. 
Germ-theory,  ii.  64 
of  pyaemia,  i.  205 
Giant-celled  sarcoma,  iv.  601, 

612 
Gilead,  balm  of,  rasli  from  local 

use  of,  ii.  609 
Gingivitis,  v.  524 
Gland  or    glands,   lymphatic, 
affection  of,  in  carcinoma, 
iv.  639 
involved    by  chancre,   ii. 

460 
in  syphilis,  ii.  480 
tumors    of,    over    parotid 

gland,  V.  620 
wounds  of,  iii.  27 
mammary.     See  Breast  and 

Mammje. 
parotid,  surgical  affections  of, 

V.  614.     See  Parotid, 
racemose,  syphilis  of,  ii.  529 
salivary,  syphilis  of,  ii.  529 
sebaceous,    affections   of,    ii. 

601 
submaxillary,  surgical  affec- 
'tions  of,  V.  622.     See  Sub- 
maxillary, 
thyroid,  carcinoma  of,  v.  613 


Gland,  thyroid — 

hypertrophy  of,  v.  607 
surgical    affections   of,   v. 

607 
syphilis  of,  ii.  530 
tumors  of,  v.  613 
Glanders,  i.  225  ;  v.  393 

diagnosis  of,  i.  227 

prognosis  of,  i.  227 

symptoms  of,  in  horse,  i.  225 
in  man,  i.  226 

treatment  of,  i.  227 
Glandular  epispadia,  vi.  497 

hypospadia,  vi.  488 

laryngitis,  chronic,  v.  694 

parotid  tumor,  v.  619 

tumor,  iv.  627 
of  palate,  v.  522 
Glandular-celled  carcinoma,  iv. 

631,  644 
Glaucoma,  v.  252 

absolutum,  v.  255 

acute,  V.  255 

chronic  inflammatory,  v.  255 

fulminans,  v.  255 

hemorrhagic,  v.  256 

sclerotomy  in,  v.  257 

secondary,  v.  256 

simple,  V.  254 

treatment  of,  v.  256 
Gleet,  ii.  352 

treatment  of,  ii.  378 
Glenoid  cavity  of  scapula,  frac- 
ture of,  iv.  116 
Glioma,  iv.  601 
Glossitis,  V.  503 

chronic,  v.  504 
Glosso-pharyngeal  nerves,  in- 
juries of,  V.  106 
Glover's  suture,  v.  939 
Glue  and  oxide-of-ziuo  band- 
age, i.  500 
Gluteal  abscess  in   Pott's  dis- 
ease of  spine,  iv.  931 

aneurism,  iii.  471  et  seq. 

artery,    ligation  of,  iii.  313, 
474 
punctured  wounds  of,  iii. 
125,  126 
Gluteus  maximus,  bursa  of,  ii. 

715 
Gluttony,  influence  of,  on  ope- 
rations, i.  459 
Glycosuria  in  syphilis,  ii.  482 
Goitre,  v.  607  et  seq. 

exophthalmic,  v.  612 

treatment  of,  v.  609  et  seq. 

vesicular,  v.  660 
Gold- fillings  in  dental  caries,  v. 

558 
Goltz's  experiments  on  shock,  i. 

866 
Gonorrhoea,  ii.  325 

abortive,  ii.  350 

acute  inflammatory,,  of  male 
urethra,  ii.  331 

in   anomalous  situations,  ii. 
403 

anti-blenorrhagic      remedies 
in,  ii.  371 

ardor  urinse  in,  ii.  331,  336 
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Gonorrhcea — 

astringent   injections   in,   ii. 

373 
balanitis  in,  ii.  333,  381 
balano-posthitis   in,    ii.  334, 

381 
bubo  in,  ii.  336 
bougies,  soluble,  in,  ii.  368 
•catarrhal,  ii.  344,  346 
■changes  in  meatus  in,  ii.  331 
<!hordee  in,  ii.  331,  336 
■chronic,  ii.  351 

treatment  of,  ii.  376 
■cowperitis  in,  ii.  337 
cystitis  in,  ii.  339 
■discharge  in  first  stage  of,  ii. 

333 
epididymitis  in,  ii.  341 
in  female,  ii.  390  et  seq. 
treatment  of,  ii.  399 
-:first   stage  of,  complications 
of,  ii.  333 
symptoms  of,  ii.'331 
follicular  abscess  in,  ii.  336, 

382 
frequent  urination  in,  ii.  332 
■history  of,  ii.  325 
irritative,  ii.  350 
Qymphangeitis  in,  ii.  336 
nature  of,  ii.  326 
nomenclature  of,  ii.  325 
iparaphimosis  in,  ii.  335,  382 
pelvic  cellulitis  in,  ii.  344 
peritonitis  in,  ii.  344 
peri-urethral   abscess  in,  ii. 

336,  383 
phimosis  in,  ii.  334,  381 
^prophylactic  measures  in,  ii. 

360 
■prostatitis  in,  ii.  337,  385 
pyaemia  in,  ii.  334 
retention  of  urine  in,  ii.  338, 

384 
in  scrofula,  i.  245 
second    stage    of,    complica- 
tions of,  ii.  335 
symptoms  of,  ii.  335 
-subacute,  ii.  344 
third  stage  of,  complications 
of,  ii.  341 
symptoms  of,  ii.  341 
treatment  of,  ii.  360,  399 

of  complications  of,  ii.  381 
urethral,  in  female,  ii.  397, 
403 
in  male,  ii.  331 
injections  in,  ii.  369,  373 
-uterine,  ii.  398,  403 
vaginal,  ii.  394,  400 

chronic,  ii.  397 
varieties  of,  ii.  330 
vesical  tenesmus  in,  ii.  332 
vulvar,  ii.  391,  399 
vulvo-vaginal  abscess  in,  ii. 
392,  400 
•Gonorrhoea!   conjunctivitis,   ii. 
348,  390 
coryza  in  infants,  v.  374 
inflammation  of  muscle,  iii. 

10 
■ophthalmia,  ii.  348,  39 
VOL.  VI. — 78 


Gonorrhoeal — 

rheumatism,  ii.  346,  388 
Gouging  in  tuberculo-scrofulous 

osteopathies,  vi.  935 
Gout,  i.  312;  iv.  327 

asthenic,  iv.  330 

chronic,  iv.  331 

predisposing  to  fracture,  iv.  3 

in  scrofula,  i.  246 
Gouty  phlebitis,  iii.  328 

synovitis.     See  Synovitis. 
Goyrand's  operation  for  ligation 

of  internal  mavumary  artery, 

iii.  300 
Gracilis,  bursa  of,  ii.  720 
Gradual  mechanical  dilatation 

in  stricture  of  urethra,  vi. 

467 
Graefe's  operation  for  cataract, 

V.  246 
Gbakt,  effects  of  cold,  ii.  251 
Granular  degeneration  of  mus- 
cle, iii.  6 

lids,  V.  221  el  seq. 
Granulation  or  granulations,  i. 
112 

of  bone,  confluent,  vi.  909 

diseases  of,  ii.  60 

healing  by,  i.  57 

repair  of  wounds  by,  ii.  18 
Greek   surgery  from   Galen  to 

Paulas  iEgineta,  vi.  1165 
Gritti's  amputation,  i.  665 
Growths,  morbid,  development 

of,  from  fracture,  iv.  33 
Gum  or  gums,  diseases   of,  v. 
523 

epithelioma  of,  v.  525,  526 

hypertrophy  of,  v.  523,  524 

inflammation  of,  v.  522 

lancing  of,  v.  551 

nsevoid  condition  of,  v.  523 

papilloma  of,  v.  525 

polypus  of,  V.  524 

in  scurvy,  i.  291,  296 

spongy,  V.  524 

tumors  of,  myeloid,  v.  525 

ulceration  of,  v.  525 
Gum-and-chalk  bandage,  i.  500 
Gumma  or  gummata  of  auricle, 
V.  298 

of  bursse,  ii.  702 

diagnosis  of,  ii.  511 

of  mucous  membranes,  ii.  563 

of  muscles,  iii.  12 

of  neck,  v.  599,  603 

perisynovial,  syphilitic,  joint 
disease  from,  iv.  376 

prognosis  of,  ii.  512 

of  skin,  ii.  561 

of  tongue,  V.  504 

treatment  of,  ii.  512 
Gummatous    infiltration,    cir- 
cumscribed, ii.  540 
diffuse,  ii.  539 

syphiloderm,  ii.  502' 

tumors,  ii.  510 
Gunshot  contusion  of  abdomen, 
ii.  191 
of  bone,  ii.  145,  146 
of  cranium,  ii.  172 


Gunshot  contusion — 

of  spinal  column,  iv.  772 
et  seq. 
fracture,  ii.  147.     See  Gun- 
shot wound, 
exsection  in,  ii.  151 
treatment  of,  ii.  149 
injury.    See  Gunshot  wound, 
missiles,  ii.  119 

division  of  arteries  by,  com- 
plete, iii.  175 
incomplete,  iii.  170 
wounds,  ii.  119 

of  abdomen,  ii.  192,  194 ; 

V.  897,  898 
of  abdominal  parietes,  ii. 

191 
amputation  in,  i.  561 ;  ii. 

151 
of  ankle,  ii.  169,  170 

excision  for,  iv.  528 
antiseptic  dressing  in,  Ii. 

143 
of  arteries,  iii.  168 
aseptic  method  in,  ii.  80 
of  back,  iv.  682  et  seq. 
of  bladder,  vi.  324 
of  bloodvessels,  ii.  122 
of  bones,  ii.  123,  145 

of  leg,  resection  for,  iv. 
525 
of  chest,  ii.  185  et  seq. 
complications  of,  ii.  129 
of  crauiuni,  ii.  172,  174  et 

seq. 
diagnosis  of,  ii.  123 
effects  of,  ii.  127,  138,  141 

on  various  tissues,  ii.  121 
of  elbow,  ii.  160  et  seq. 
of  entrance,  ii.  124 
erysipelas  in,  ii.  134 
of  exit,  ii.  124 
of  extremities,  ii.  205 
of  face,  ii.  179  et  seq.;    v. 

457 
of  fascise,  ii.  121 
gangrene  in,  ii.  131,  141 
of  head,  ii.  171  et  seq. 
hemorrhage  in,  ii.  127, 138, 

139 
of  hip,  ii.  165  et  seq. 
hospital   gangrene   in,   ii. 

132,  142 
of  humerus,  resection  for, 

iv.  474 
of  intestine,  v.  917  et  seq. 
introductory  remarks   on, 

ii.  119 
of  joints,  ii.  153;  iii.  726 

excision  for,  iv.  444,  470 
of  knee,  ii.  167 

amputation  in,  ii.  168 

excision  in,  ii.  168 ;  iv. 
522 

expectancy  in,  ii.  167 
of  larynx,  v.  633,  637 
of  liver,  v.  920 
of  lower  extremity,  ii.  208, 

209,  211 
multiple,  ii.  125 
of  muscles,  ii.  122 
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Gunshot  wounds — 

of  neck,  ii.  182  et  seq.;  v. 

590 
of  nerves,  ii.  122 
pain  in,  ii.  127 
of  pelvis,  ii.  197  et  seq. 
of  penis,  vi.  528 
prognosis  of,  ii.  135 
pyaemia  after,  ii.  130,  143 
removal   of  foreign    body 

from,  ii.  135 
of  sacrum,  iv.  859  et  seq. 
of  scalp,  ii.  171 
secondary  eflects  of,  ii.  128 
septicaemia   after,  ii.   130, 

143 
shook  in,  ii.  128 
of  shoulder,  ii.  155  et  seq. 

amputation  in,  ii.  ISB 

excision  in,  ii.  157  ;  iv. 
472 

expectancy  in,  ii.  159 
of  skin,  ii.  121 
of  spinal  cord,  iv.  802,  805 
of    spine,    ii.    201.       See 

under  Vertebrae, 
of  stomach,  v.  917  et  seq. 
tetanus  In,  ii.  134,  143 
of  trachea,  v.  633,  637 
traumatic  gangrene  in,  ii. 

131,  143 
•treatment  of,  ii.  135 

of  complications   of,   ii. 
141 
of  upper  extremity,  ii.  205, 

206,  207 
of  veins,  iii.  204 
of  vertebrae,  ii.  201  et  seq.; 

iv.  771,  774  et  seq. 
of  wrist,  ii.  163 
Guthrie's   amputation  at   lilp- 
joint,  i.  672 
operation  for  ligation  of  axil- 
lary artery,  iii.  485 
Gutta-percha  or  rubher  tissue, 

i.  482 
fillings  in  dental  caries,  v. 

559 


HABITS  of  patient,  influence 
of,  in  operations,  i.  458 
in  surgical  diagnosis,  i.  340 
Haematocele,  vi.  577 

encysted,  of  spermatic  cord, 
vi.  580 
of  testicle,  vi.  580 
intra-testicular,  vi.  581 
.  of  neck,  diagnosis   of,  from 
aneurism,  iii.  395 
pelvic,  vi.  823  et  seq. 
retro-uterine,  vi.  823 
of  spermatic  cord,  vi.  580 
of  testicle,  vi.  603 
of  tunica  vaginalis,  vi.  577 
et  seq. 
Haematoma  auris,  y.  296 
of  bone,  vi.  985 
of  scalp,  V.  121 
of  vagina,  vi.  715 
^   of  vulva,  vi.  710 


Haematoma-salpinx,  v.  1033  et 

seq. 
Haematuria,  vi.  394 
causes  of,  vi.  396 
from  contusions  and  sprains 

of  back,  iv.  700  et  seq. 
from  neuropathic  inflamma- 
tion of  urinary  organs,  iv. 
831 
treatment  of,  vi.  398 
Haemophilia,  i.  318 ;  iii.  254  et 
seq, 
in  operations,  i.  470 
Haemoptysis    in    penetrating 

wounds  of  chest,  v.  805 
Haemostatics,  internal,  iii.  104 
various,  appreciation  of,  iii. 
104 
Hair,  diseases  of,  ii.  626 
Hall's  ready  method  of  artificial 

respiration,  i.  516 
Hallux    valgus,    iv.   533 ;    vi. 

1041  et  seq. 
Hammer-toe,  vi.  1041,  1042 
Hancock's  amputation,  i.  655 
Hand,  amputations  of,  i.  634 
aneurisms  'of,  iii.  245,  481 
bursse  of,  ii.  712 
dislocations  of,  iii.  678 
excisions  of,  iv.  489 
fractures  of,  iv.  182 
Handkerchief-bandages,  i.  497 
Hardening  bandages,  i.  498 
Harelip,  v.  464 

suture  in  wounds,  ii.  30 
Haekis,  Cajsarean  section  and 
its  substitutes  ;    laparotomy 
for  ruptured  uterus  and  ex- 
tra-uterine foetation,  vi.  759 
Harrison,  injuries  and  diseases 
of  the  bladder  and  prostate, 
vi.  323 
Head,  arrow-wounds  of,  ii.  114 
bandages  for,  i.  493 
bursae  of,  ii.  705 
diseases  of,  v.  Ill 
excision  of  bones  of,  iv.  454 
of  humerus,  fracture  of,  iv. 

119 
injuries  of,  v.  1 

afi'eotions    of    digestive 

organs  from,  v.  108 
genital  changes  from,  v.  109 
gunshot,  ii.  171  et  seq. 
impairment  of    special 

senses  from,  v.  109 
insanity  from,  v.  108 
secondary    affections    of 
brain  from,  v.  108,  109 
separation  of  sutures  in,  v. 

43,  44 
slowness  of  pulse  from,  v. 

108 
urinary  changes   from,   v. 

109 
watery  discharges  from 
nose  in,  v.  40,  41 
malformations  of,  v.  Ill 
wounds  of,  convulsions  in,  v. 
88,  91 
palsies  in,  v.  88,  91 


Head — 

of  radius,  fracture  of,  iv.  155- 
sabre-wounds  of,  ii.  102 
Headache  jn  syphilis,  ii.  549 
Healing  by  first  intention,  i.  5T 
by  granulation,  i.  57 
process  in  wounds,  nature  of, 

ii.  20 
under  scab,  i.  Ill 
of  wounds,  sources  of  inter- 
ference with,  ii.  23 
Healthy  ulcer,  ii.  277 
Hearing  power,  tests  of,  v.  289 
Heart,  diminished  force  of,  in. 

hemorrhage,  iii.  55 
disease  of,    a  contra-indica- 

tion  to  arterial  deligation- 

in  aneurism,  iii.  450 
displacement  of,  In  aneurism. 

of  arch  of  aorta,  iii.  527 
effect  of  anaesthetics  on,  i.  408  ■ 
influence  of,  on  operations,  i. 

463 
injury     of,    in     penetrating 

wounds  of  chest,  v.  808 
rupture  of,  v.  801 
in  scurvy,  i.  291 
syphilis  of,  ii.  535 
wounds  of,  iii.  227  et  seq. 
Heat,  amputation  for  effects  of,. 

i.  562 
causing  inflammation,  i.  80 
effects  of,  ii.  217 
external,  in  shock,  i.  371 
'  in  inflammation,  i.  97,  146 
in  synovitis,  simple,  iv.  266' 

strumous,  iv.  310 
Heath,  injuries  and  diseases  of 
the  mouth,  fauces,   tongue, 
palate,  and  jaws,  v.  493 
Hectic  fever,  i.  129 

delirium  from,  i.  392 
Heitzmann's    observations    on 

rachitis,  i.  256 
Hemiplegia  in  syphilis,  ii.  550 
Hemorrhage,  i.  20 
in  abscess,  ii.  266 
after-treatment  of,  ill.  105 
arterial,  iii.  47 
spontaneous   arrest  of,   iii. 

54,  55 
into  bladder   after  perineal 

lithotomy,  vi.  280 
into  brain,  v.  51,  52 
capillary,  iii.  49 
into  cavity  of  arachnoid,  v. 

49,  50 
consecutive,  in  wounds,    ii. 

56 
constitutional  signs    of,    iii. 

61 
from  contused  wounds,  ii.  36 
delirium  from,  i.  381 
diminished  force  of  heart  in, 

iii.  55 
from  ears,  in  fracture  of  base- 

of  skull,  V.  35 
in  excision  of  upper  jaw,  iv.. 

457 
from  fractures,  iv.  30 

of  jaw,  iv.  76 
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Hemorrh  age — 

in  gunshot  injury  of  trans- 
verse process  of  cervical 
vertebrae,  iv.  772 

from    gunshot   wounds,    ii. 
127,  138,  139 

in  hip-joint  amputation,  i. 
674 

from  incised  wounds,  ii.  12 

increased    coagulability    of 
blood  in,  iii.  55 

intermediary,  iii.  263,  266 

from  intercostal  artery,  exci- 
sion of  ribs  for,  iv.  462 

from  lacerated  wounds,  ii.  36 

nomenclature  of,  iii.  47 

from  nose  in  fracture  of  base 
of  skull,  v.  34 

in  operations,  i.  469,  472 
for  cataract,  v.  250 

parenchymatous,  iii.  279  et 
seq. 

in  penetrating  wounds  of 
chest,  V.  807 

in  perineal  lithotomy,  vi. 
277,  280 

from  pharynx,  in  fracture  of 
base  of  skull,  v.  34 

into  pia  mater,  v.  51 

in  scurvy,  i.  298 

secondary,  iii.  267,  276 
after    arterial    deligation, 

iii.  445 
in  wounds,  ii.  37,  57 

from  stumps,  i.  603 

surgical,  iii.  45 

acupressure  in,  iii.  99,  100 
aeteriversion  in,  iii.  100 
alcohol  in,  iii.  64 
cauterization  in,  iii.  102 
chemico- vital  treatment  in, 

iii.  63 
cold  in,  iii.  63 
compresses  in,  iii.  70,  71 
compression;  in,  iii.  67 
constriction   and  crushing 

of  arteries  for,  iii.  97 
Esmarch's    apparatus   in, 

iii.  74 
general  considerations  con- 
cerning treatment  of,  iii. 
59 
ligation  in,  iii.  79 
oil  of  turpentine  in,  iii.  64 
pads  in  treatment  of,  iii.  70 
perchloride  of  iron  in,  iii.  65 
persulphate  of  iron  in,  iii. 

65 
position  in,  iii.  66 
tampons  in,  iii.  70 
torsion  in,  iii.  94 
tourniquets  in,  iii.  71 
transfusion  after,  iii.  106 

of  milk  after,  iii.  109 
treatment  of,  iii.  66 

from  umbilicus,  v.  865 

venous,  iii. -48 

in  gunshot  wounds,  ii.  139 
ligation  of  artery  and  vein 
simultaneously  for,   iii. 
212 


Hemorrhage — 

into  ventricles  of  brain,  v.  51, 
52 

into  vertebral  canal,  iv.  706 

in  wounds,  ii.  23 
Hemorrhagic    convulsions,   iii. 
53 

diathesis.     See  Haemophilia. 

fever,  iii.  52 

glaucoma,  v.  256 

sarcoma,  iv.  603 

ulcers,  ii.  282 
Hemorrhoids,  vi.  126 

arterial  internal,  vi.  128 

capillary,  vi.  128 

external,  vi.  126,  127 

internal,  vi.  128 

clamp  and  cautery  in,  vi. 

132 
complications  of,  vi.  135 
crushing  of,  vi.  133 
dilatation  of  anal  sphinc- 
ters in,  vi.  133 
excision  in,  vi.  131 
hemorrhage  in,  vi.  136 
ligature  in,  vi.  133 
symptoms  of,  vi.  12i^ 
treatment  of,  vi.  130 

venous  internal,  vi.  128 
Hepatic  abscess,  v.  1001  et  seq. 

syphilis,  ii.  525  et  seq. 
Hepatism,  i.  325,  326 
Hereditary  syphilis,  ii.  556 
bones  in,  ii.  563 
cornea  in,  ii.  564 
date  of   appearance   of 

lesions  of,  ii.  558 
etiology  of,  ii.  556 
mucous  membranes  in,  ii. 

562 
nervous  system  in,  ii.  565 
QSteo-chondritis  in,  ii.  563 
pathology  of,  ii.  558 
periostitis  in,  ii.  563 
skin  manifestations  in,  ii. 

559 
symptomatology  of,  ii.  558 
teeth  in,  iii  564 
treatment  of,  ii.  566 
viscera  in,  ii.  563 
Hermaphroditism,    vi.    490    et 

seq.,  557 
Hernia  or  hernise,  v.  1115 

of  bladder,  vi.  339,  340 

causes  of,  general,  v.  1116 

cerebri,  v.  67  et  seq. 

contusions  of,  v.  874 

crural,  v.  1153  et  seq.  See 
Crural. 

diaphragmatic,  v.  1172 

femoral,  v.  1153.   See  Crural. 

frequency  of,  v.  1116 

incarcerated,  v.  1120 

infaroted,  v.  1120 . 

inguinal,  v.  1126.  See  In- 
guinal. 

internal,  intestinal  obstruc- 
tion from.  See  Internal 
strangulation. 

irreducible,  v.  1119 

ischiatio,  v.  1172 


Hernia  or  hernise — 
of  lung,  in  gunshot  wounds, 

ii.  187 
in     penetrating    wounds    of 

chest,  V.  807 
of  muscle,  iii.  3 
obturator,  v.  1171 
perineal,  v.  1172 
pudendal,  v.  1172 
reducible,  v.  1119 
rupture  of,  v.  874 
signs  of,  general,  v.  1117 
strangulated,  \.  1120  et  seq. 
operations  for.     See  under 
Special  herniae. 
synovial,  ii.  704 
thyroid,  v.  1171 
trusses  for,  v.  1173 
umbilical,  v.  1163.     See  Um- 
bilical, 
vaginal,  v.  1172 
ventral,  v.  1171 
Hernial  sac,   hydrocele  of,  vi. 

576 
Herniotomy.  See  Hernia,  stran- 
gulated, operation  for. 
Herpes  preputialis,  vi.  534 
Herpetism,  i.  313 
Hewitt's  method  of  transfusion, 

i.  511 
Hey's  amputation,  i.  652 
Highmore,    antrum     of.      See 

Antrum. 
Hindoos,    surgery    among,    vi. 

1179 
HiNGSTON,  lithotrity,  vi.  301 
Hip   or  hip-joint,   amputation 
at,  i.  669  et  seq. 
anatomy  of,  iii.   680 
anchylosis  of,  iv.  407  et  seq. 

true,  iv.  412 
dislocation  of,  iii.  680.     See 
also  under  Femur, 
ancient,  iii.  698 
backward,  iii.  682  et  seq, 
below  tendon  of  obturator 
internus,  iii.   690,  691 
complicated    by    fracture, 

iii.  700 
congenital,  vi.  1086 
upon  dorsum  ilii,  iii.  682 

et  seq. 
forward,  iii.  694 
upon  pubis,  iii.  694,  695' 
rare  forms  of,  iii.  699 
into  sciatic  notch,  iii.  684 
into  thyroid  foramen,  iii. 

696  etseq. 
upward  and  backward,  iii. 

684  et  seq. 
voluntary,  iii.  700 
excision  of,  iv.  490  et  seq. 
amputation  after,  iv.  493, 

501,  502 
double,  iv.  497 
for  injury,  iv.  499 
partial,  iv.  500 
gunshot  injuries  of,  ii.  165, 

166 
re-excision  of,  iv.  493,  501 
synovitis  of,  iv.  268  et  seq. 
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Hip  or  liip-joint,  synovitis  of — 
strumoiis,  iv.  310 
wounds  of,  iii.  732,  733 
Hip-disease,  iv.  380  et  seq. 
amputation  in,  iv.  501 
excision  in,  iv.  501 
treatment  of,  iv.  389  et  seq. 
Hippocrates,     surgery    before 

time  of,  vi.  1146 
Hippocratio  era,  surgery  dur- 
ing, vi.  1148 
Hirsuties,  ii.  626  ;  v.  473 
HoDGEN,  ulcers,  ii.  277 
Hodgson's  operation  for  ligation 

of  axillary  artery,- iii.  304 
Horns,  ii.  620 

of  scalp,  V.  127,  128 
Horny  growths   of  auricle,' v. 

298 
Hospital  or  hospitals,  accessory 
buildings  of,  arrangement 
of,  vi.  1105 
construction    of,    vi.    1089, 
1091 
of  wards  of,  vi.  1096  et  seq. 
convalescent,  vi.  1119 
cottage,  vi.  1119 
field,  vi.  1130 
foundations  of,  vi.  1095 
general    considerations   con- 
cerning, vi.  1092 
history  of,  vi.  1089 
location  of,  vi.  1095 
management  of,  vi.  1116 
materials  for,  vi.  1095 
maternity,  vi.  1118 
military,  vi.  1118 
naval,  vi.  1118 
nursing  in,  vi.  1117 
organization  of,  vi.  1089, 1116 
site  of,  vi.  1095 
special,  vi.  1118 
Hospital-gangrene,  i.   602 ;   ii. 

132,  298.     See  Gangrene. 
Hospital-hygiene,  influence  of, 

on  operations,  i«471 
Hospital-wards,    arrangement 
of,  vi.  1105 
construction    of,   vi.   1096 

et  seq. 
fittings  of,  vi.  1116 
form  of,  vi.  1096  et  seq. 
furnishing  of,  vi.  1116 
lighting  of,  vi.  1110,  1115 
ventilation  of,  vi.  1110 
warming  of,  vi.  1111 
Eospitalism,  vi.  1093 
Howard's  method  of  artificial 

respiration,  i.  515 
II OWE,  diseases  of  cellular  tis- 
sue, ii.  673 
Humerus,  anatomical  neck  of, 
fracture  of,  iv.  119 
peculiarities  of,  iv.  117 
caries    of,   resection   in,   iv. 

473 
dislocation  of,  iii.  665.     See 
also  under  Shoulder, 
after-treatment  of,  iii.  670 
anterior,  iii.  665 
downward,  iii.  665 


Humerus,  dislocation  of — 

methods   of  reducing,  iii. 

666  et  seq. 
old,  iii.  664,  670  et  seq. 
posterior,  iii.  666 
reduction  of,  by  manipula- 
tion, iii.  669 
subclavicular,  iii.  666 
subcoracoid,  iii.  665 
treatment  of,  iii.  666 
epicondyle  of,  fracture  of,  iv. 

134 
epiphyseal  disjunction  of,  iv. 

121,  123,  138 
fractures  of,  iv.  117 

compound,  resection  in ,  i v. 

473 
ununited,  resection  in,  iv. 
473  ■ 
greater  tuberosity  of,  fracture 

of,  iv.  120 
head  of,  fracture  of,  iv.  119 
lesser  tuberosity  of,  fracture 

of,  iv.  120 
lower  end  of,  fracture  of,  iv. 

133  et  seq. 
necrosis  of,  resection  in,  iv. 

473 
shaft  of,  fracture  of,  iv.  125 
et  seq. 
resection  of,  iv.  473,  474 
surgical  neck  of,  fracture  of, 

iv.  121 
upper  end  of,  fracture  of,  iv. 
119  et  seq. 
Humoral  theory  of  tetanus,  iii. 

609 
Hunt,  traumatic  delirium  and 

delirium  tremens,  i.  379 
Hunter,  minor  sui'gery,  i.  479 
Hunter's  method  in  aneurism, 

iii.  432 
Hyaline  myxoma,  iv.  880 
Hydatid  or  hydatids,  v.  1041 
of  abdominal  parietes,  v.  1057 
between  bladder  and  rectum, 

v.  1057 
of  gall-bladder,  v.  1056 
of  kidney,  v.  1056 
liver,  v.  1042 
electrolysis  in,  v.  1055 
treatment  of,  v.  1045  et  seq. 
of  mesentery,  v.  1056 
of  neck,  v.  604 
of  omentum,  v.  1056 
of  ovary,  vi.  805 
of  spleen,  v.  1056 
Hydatid-cysts.     See  Hydatids. 
Hydrarthrosis.      See    Hydrar- 

thrus. 
Hydrarthrus,  iv.  334  et  seq. 
Hydrencephalocele,  v.  133  et 

seq, 
Hydriodic  ether,  i.  429 
Hydrocarbons  and  their  deriva- 
tives as  ansesthetics,  i.  424 
Hydrocele,  vi.  558 
anasareous,  vi.  647 
antiseptic  incision  in,  vi.  568 
of  canal  of  Nuck,  vi.  702 
caustics  in,  vi.-565 


Hydrocele — 

complications  of,  vi.  575 

congenital,  vi.  569,  570 

of  cord,  congenital,  vi.  574 
diffused,  vi.  572 
encysted,  vi.  573 

diagnosis  of,  vi.  574 

encysted,    parenchymatous, 
vi.  570 
subserous,  vi.  570 
of  testicle,  vi.  570 
treatment  of,  vi.  572 

excision  in,  vi.  565 

fluid  of,  vi.  559  et  seq. 

of  hernial  sac,  vi.  576 

incision  in,  vi.  565 

inguinal,  vi.  569 

injection  in,  vi.  566 

muliebris,  vi.  702 

of  neck,  v.  603 

seton  in,  vi.  565 

suppuration  of  sac  in,  vi.  568 

symptoms  of,  vi.  562 

tent  in,  vi.  565 

treatment  of,  vi.  564,  565 

vaginal,  vi.  558 
Hydrocephalus,  chronic,  v.  163 
et  seq. 

external,  v.  165 

internal,  v.  163,  165 
Hydrochloric  ether,  i.  427 
Hydrocyanic  acid  in  treatment 

of  aneurism,  iii.  411 
Hydroma,  iii.  34 
Hydronephrosis,  v.  1083,  1084 
Hydrophobia,  i.  215  et  seq. 

delirium  from,  i.  385 

treatment  of,  i.  222 
Hydro-salpinx,  v.  1033  et  seq. 
Hydrops  articuli,  iv.  334.     See 

Hydrarthrus. 
Hygiene  of  camps,  vi.  1125 

hospital,    influence    of,    on 
operations,  i.  471 
Hygienic    surroundings,    effect 
of,  in  amputations,  i.  623 
after  operations,  i.  454 

treatment  of  syphilis,  ii.  568 
Hygroma,  ii.  698 

of  neck,  v.  603 

sub-hyoid,  ii.  707 

sub-thyroid,  ii.  707 
Hymen,  imperforate,  vi.  698 
Hyoid  bone,  fracture  of,  iv.  79, 

80  ;  V.  577 
Hypersemia,  i.  1 

active,  i.  2 

causes  of,  i.  4 

causing  inflammation,  i.  73 

of  irritation,  i.  16,  18 

mechanical,  i.  19 

of  paralysis,  i.  18 

passive,  i.  3 
Hypersesthesia  of  nasal  pas- 
sages, V.  437 

urethral,  ii.  358 
Hyperdistention   in   treatment 

of  abscess,  ii.  270 
Hyperopio  eye,  v.  183 
Hyperostosis,  vi.  974 

of  jaw,  V.  531 
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Hyperostosis — 

of  skull,  concentric,  v.  147 
eccentric,  v.  148 
Hyperplasia,  i.  31 
Hypertrophic  laryngitis, 

chronic,  v.  695 

nasal  catarrh,  v.  376  et  seq. 

osteomalacia,  vi.  963  et  seq. 
Hypertrophied  soar,  ii.  6:i5 
Hypertrophies  of  skin,  ii.  617 
Hypertrophy,  i.  31 

of  bladder,  vi.  351 

of  breasts,  v.  830 

of  cellular  tissue,  ii.  687 

of  cervix  uteri,  vi.  727 

of  gums,  V.  523j  524 

of  lips,  V.  463 

of  male  breast,  v.  852 

of  muscle,  iii.  5 

of  nails,  ii.  623 

of  prostate,  vi.  376  ^ 

incontinence  of  urine  from, 

vi.  386 
treatment  of,  vi.  382  et  seq. 

of  scalp,  V.  118 

of  skull,  V.  146,  147 

of  testicle,  vi.  598 

of  thyroid  gland,  v.  607 

of  tongue,  V.  502 

of  tonsils,  V.  496,  497 

of  uvula,  V.  498 
Hypnotism,  i.  421 
Hypodermic  injection,  i.  518 

of  mercury,  ii.  575 
Hypoglossal  nerves,  injuries  of, 

v;  106 
Hypoglottic  submucous  laryn- 
gitis, V.  693 
Hypopiura  keratitis,  v.  228 
Hypospadia,  vi.  487 

balanic,  vi.  488 

diagnosis  of,  vi .  491 

glandular,  vi.  488 

penile,  vi.  489' 

perineo-scrotal,  vi.  490 

scrotal,  vi.  490 

treatment  of,  vi.  491  et  seq. 
Hysterectomy,  vi.  837 

abdominal,  vi.  838,  840 

for  carcinoma  of  uterus,  vi. 
740,  822 

vaginal,  740,  837 
Hysteria,  i.  330 
Hysterical  joints,  iv.  419  et  seq. 
Hysterocleisis,  vi.  723 


ICHTHYOSIS  linguae,  v.  505 
Idiopathic,  arteritis,  iii.  337 
contracture    of  urethra,   vi. 

475 
fragility  of  bone,  vi.  971 
phlebitis,  iii.  328 
spasm  of  urethra,  vi.  475 
Idiosyncratic  coryza,  v.  375 
Iliac  abscess  in  Pott's  disease 
of  spine,  iv.  931 
artery,   circumflex,    ligation 
of,  iii.  318 
common,    ligation    of,    iii. 
311,  312,  474,  475,'476 


Iliac  artery,  common — ■ 
wounds  of,  iii.  235 
external,   ligation   of,   iii. 

315,  316,  317,  468 
internal,    ligation   of,   iii. 
313,  474,  475 
wounds  of,  iii.  235 
punctured  wounds  of,  iii. 
127 
veins,  wounds  of,  iii.  237 
Ilio-lumbar  artery,  punctured 

wounds  of,  iii.  126 
Ilio-pelvic  abscess,  v.  1024  et 

seq. ;  vi.  826,  827 
Ilio-psoas  bursa,  ii.  714 
Ilium,  crest  of,  fracture  of,  iv. 
94 
dislocation  of  hip  upon  dor- 
sum of,  iii.  682 
trephining    of,   tor    abscess, 
iv.  464 
Illumination  of  nasal  cavities, 

V.  369 
Immediate  contagion  in  syph- 
ilis, ii.  460 

union  in  fracture,  iv.  36 
in  wounds,  ii.  15 
Immobility  in  inflammation,  i. 
142 
in  wounds,  ii.  31 
Impacted  cerumen,  v.  300 

fracture,  iv.  17 
Impaction  of  feces,  vi.  142 
Imperforate  hymen,  vi.  698 
Impetiginiform  syphiloderm,  ii. 

500 
Impotence,  vi.  652  et  seq. 

after  perineal  lithotomy,  vi. 

283 
from    railway    injuries    of 

spine,  iv.  888 
treatment  of,  vi.  656 
Incarcerated  hernia,  v.  1120 
Incised    fracture   of    skull,   v. 
18 
wounds,  ii.  12.    See  Wounds, 
of  abdomen,  v.  892,  893 
of  arteries,  iii.  186 
of  back,  iv.  669 
of  bone,  iv.  260 
of  bursas,  ii.  698 
of  eyeball,  v.  200 
of  joints,  iii.  720 
of  larynx,  v.  629,  636 
of  trachea,  v.  632,  636 
of  veins,  iii.  197 
Incision,  direct,  in  treatment  of 

abscess,  ii.  269 
Incisions  in  erysipelas,  i.  196 
in  inflammation,  i.  151 
in  ulcers,  ii.  287 
Incomplete  fracture,  iv.  19 
Incontinence  of  urine,  vi.  405 
from  hypertrophy  of  pros- 
tate, vi.  386 
from  lesions  of  spinal  cord, 

iv.  843 
after  perineal    lithotomy, 
vi.  283 
Incoordination  of  movements  in 
syphilis,  ii.  556 


Incubation  in  chancre,  ii.  467 
in  hydrophobia,  i.  217 
in  simple  venereal  ulcer,  ii> 
422 
Incurvation  of  penis,  congeni- 
tal, vi.  536 
India-rubber  suture  in  wounds, 

ii.  30 
Indian    method   of   restoring 

nose,  v.  454 
Indigo  calculus,  vi.  170 
Indirect  compression  in  aneu- 
rism, iii.  421,  422,  428,  461 
violence,  fractures  from,  iv.  S 
Indolent  ulcer,  ii.  280,  281 
Induration,  i.  131 
of  chancre,  ii.  468 
syphilitic,  ot  scrotum,  vi.  649' 
of  septum  of  nose,  v.  4(I6  ■ 
Infancy,  operations  in,  i.  334 
Infantile    laryngitis,  acute,   v. 
693 
paralysis,  iii.  9 
Infants,  coryza  in,  v.  374 

purulent  conjunctivitis  in,  v. 
219 
Infarcted  hernia,  v.  1120 
Infection  of  tubercle,  i.  236 
Infectious  emboli  in  pyaemia,  i. 
211 
inflammation  of  bone,  vi.  864 

et  seq. 
keratitis,  v.  228 
Infective  fever,  i.  105 
inflammation,  i.  105 
Inferior  thvroid  artery,  ligation 

of,  iii.  299 
Infiltration  of  bone,  opaque,  vi. 
910 
puriform,  vi.  910 
tuberculous,  vi.  909 
gummatcras,    circumscribed, 
ii.  540 
diffuse,  ii.  639 
of   septum    of   nose,    sub- 
mucous, V.  407 
urinary,  vi.  502  et  seq.     See 
Extravasation, 
after   perineal    lithotomy, 
vi.  281 
Inflamed  ulcers,  ii.  278 
Inflammation,  i.  66 
absorption  of  poisons  in,  i.  92 
anodynes  in,  i.  159 
antiseptics  in,  i.  169 
of  antrum  of  Highmore,  v.  448 
astringents  in,  i.  157 
of  auricle,  v.  296 
blood-clot  causing,  i.  79 
bloodletting  in,  i.  149 
of  bone    in   relation  to  con- 
stituent tissues,  vi.  852 
cardinal  symptoms  of,  i.  23 
catarrhal,  i.  132 
causes  of,  i.  68  e«  seq. 
causing  fracture,  iv.  12 
chemical    irritants    causing, 
i.  80  ^' 

chronic,  i.  130 
climate  causing,  i.  73 
cold  causing,  i.  74 
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nflammation  — 
cold  in,  i.  144 
compression  in,  i.  147 
in  contusions  of  abdomen,  v. 

856 
■contusion  causing,  i.  78 
•counter-irritation  in,  i.  153 
from    defect    in     quality    of 

blood,  i.  70 
from    defective   or   deranged 

nervous  supply,  i.  71 
definitions  of,  i.  65 
depressants  in,  i.  158 
destructive,  i.  112,  115 
diet  in,  i.  154 
diffuse,  of  external  auditory 

■  canal,  v.  302,  304 
drainage  in,  i.  152 
of  elbow-joint  in  fracture  of 

lower  end  of  humerus,  iv. 

139 
excessive,    interfering    with 

healing  process,  ii.  59 
foreign  material  in  wounds, 

causing,  i.  76 
of  frontal  sinus,  v.  444 
gonorrhoeal,  iil.  10 
of  gums,  V.  524 
habit  of  body  in,  i.  73 
heat  causing,  i.  80 

in,  i.  97 

and  moisture  in  treatment 
of,  i.  146 
typersemia  causing,  i.  73 
impaired  or  abolished  func- 
tion in,  i.  99 
incisions  in,  i.  151 
infective    and   non-infective, 

i.  105 
irrigation  in,  i.  145 
irritation  and  injury  causing, 

i.  68 
intra-cranial,  v.  77,  78 
laxatives  in,  i.  157 
ligation  of  main  artery  in,  i. 

154 
of  male  breast,  v.  852 
mammary,  chronic,  v/833 
of  mastoid  antrum,  v.  346 
of  matrix  of  nail,  li.  624 
mechanical    action   causing, 
i.  80 

violence  causing,  i.  78 
mercury  in,  i.  156 
microscopical  fungi  causing, 

i.  85 
of  middle  ear,  non-suppara- 
tive,  V.  314 
purulent,  acute,  v.  319, 

321 
chronic,  v.  327,  331 
migration  theory  of,  i.  25 
of  muscle,  iii.  4 
of  nasal  cavity,  submucous, 

V.  395 
neuropathic,   of  urinary  or- 
gans, iv.  849 
nursing  in,  i.  154,  155 
osseous,   minute  phenomena 

of,  vi,  851 
pain  in,  i.  98 


Inflammation — 
parasites  causing,  i.  85 
pathology  of,  i.  1 
of  penis,  vi.  532 
period  of  life  in,  i.  72 
from  poison  in  blood,  i.  71 
poisonous  action  of  minerals 
causing,  i.  81 
of  plants  causing,  i.  82 
secretion  of  animals  caus- 
ing, i.  82 
position  in,  i.  144 
prevention  of,  i.  138,  140 
putrid  substances  causing,  i. 

90 
quinine  in,  i.  156 
of  rectal  pouches,  vi.  144 
redness  in,  i.  96 
rest   and    immobility   in,    i. 

142 
revulsion  in,  i.  153 
rheumatic,  iii.  10 
of  sac,  causing  cure  of  aneur- 
ism, iii.  407 
in  the  scrofulous,  i.  133 
of  sheaths  of  tendons,  iii.  17 
of  skin,  ii.  605 
of    spinal     membrane    from 
gunshot  contusion  of  spinal 
cord,  iv.  733 
stimulants  in,  i.  155 
suppurative,  i.  37,  38 

theory  of,  i.  25 
swelling  in,  i.  97 
symptoms  of,  i.  95 
in  the  syphilitic,  i.  134 
terminations  of,  i.  135. 
theory  of,  i.  25 
traumatic,    of   spinal    mem- 
branes, iv.  806 
cord,  iv.  806 
treatment  of,  i.  138 
of  urethra,  vi.  451 
of  urinary  organs,  in  lesions 

of  spinal  cord,  iv.  846 
venom  of  serpents  causing,  i. 

84 
of    vertebral     articulations, 

from  injury,  iv.  806 
of  vesicula  seminalis,  vi.  600 
wounds  causing,  i.  75,  76 
Inflammatory  accidents  follow- 
ing spinal  injuries,  iv.  870 
affections  of  bones,  vi.  843 
of  breast,  v.  831 
of  fauces,  v.  494 
of  mouth ,  V.  494 
atrophy  of  testicle,  vi.  606 
changes  of  tissues,  i.  24 
deposit  in  lower  jaw,  v.  526 
dilatation    in    stricture    of 

urethra,  vi.  465 
exudation,  i.  106 
fever,  i.  99 

glaucoma,  chronic,  v.  255 
lesions  of  norves,  iii.  579 
processes   in    bone,   experi- 
mental study  of,  vi.  845 
stricture  of  urethra,  vi.  452 
swelling  beneath  tongue,  v. 
602 


Inflation,  mouth  to  mouth,  i. 

512 
Inflexibility  from  spinal   inju- 
ries, iv.  869 
Infra-hyoid  bursa,  ii.  707 
Infra-serratus  bursa,  ii.  710 
Infra-spinatus  bursa,  ii.  710 
Inguinal  aneurism,  iii.  467 
colotomy,  vi.  78 
hernia,  v.  1126 

anatomy  of,  v.  1126  et  seq. 
coverings  of,  v.  1130 
diagnosis  of,  v.  1135 
frequency  of,  v.  1126 
parts  involved  in,  v.  1126 

et  seq. 
radical  cure  of,  v.  1137  et 

seq. 
strangulated,  diagnosis  of, 
V.  1133 
operation  for,  v.  1134 
subcutaneous  wire   opera- 
tion for,  v.  1140,  1147 
trusses  for,  v.  1175 
wire  operation  for,  with  re- 
moval of  sac,  V.  1149 
hydrocele,  vi.  569 
Initial  lesion  of  syphilis.     See 

Chancre. 
Injection  or  injections,  astrin- 
gent,    in     gonorrhoea,    ii. 
373 
of  coagulating  fluids,  in  aneu- 
rism, iii.  413,  474 
of  ergotine,  parenchymatous, 
in    aneurism     atroot  of 
neck,  iii.  511 
in     uterine     fibroids,     vi. 
812 
forced,  in  stricture  of  urethra, 

vi.  470 
in  hydrocele,  vi.  566 
hypodermic,  i.  518 

of  mercury,  ii.  575 
intravenous,         anaesthesia 
from,  i.  419 
of  milk,  etc.,  i.  513 
iodine  in  hydrocele,  vi.  566 
in  hydrocephalus,  v.  166 
of  perohloride  of  iron  iu  aneu- 
rism, iii.  487,  511 
iu  sinuses,  ii.  274 
in  spina  bifida,  iv.  898 
stimulating,   in   false-joint, 
.   iv.  60 

in  tubereulo-sorofulous  osteo- 
pathies, vi.  932 
urethral    in   gonorrhoea,    ii. 

369,  373 
in  varicocele,  vi.  585 
Injury  or  injuries,  of  abdomen, 
V.  853 
of  air-passages,  v.  625 
of  auricle.     See  Auricle, 
of  back,  iv.  667 
of  bloodvessels,  iii.  45 
of  bones,  iv.  1 
of  brain,  v.  44 
causing  inflammation,  i.  68 
of  chest,  V.  793 
of  coccyx,  iv.  856 
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-Injary  or  injuries — 

and  constitutional  conditions, 

reciprocal   inttueiioe   of,  i. 

308 
■of  cranial  nerves,  v.  102,  107. 

See  under  each,  nerve, 
■of  ear,  v.  289 
eruptions  following,  ii.  610 
excision  of  ankle  for,  results 

of,  iv.  528 
of  external  auditory  canal,  v. 

300 
of  eye.     See  Eye. 
of  eyeball,  v.  197 
efface,  V.  257.     For  injuries 

of  special  parts  see  under 

each  part, 
of  fasciae,  iii.  22 
of  frontal  sinus,  v.  444 
gunshot.     See  Gunshot, 
■of  head,  v.  1 
inflammation    of    vertfebral 

articulations  from,  iv.  696 
of  joints,  iii.  643 
of  lymphatics,  iii.  27 
-of  genitals,  female,  vi.  663, 
675  et  seq. 

male,  vi.  527 
of  meninges,  v.  44 
of  mouth,  V.  493.     For  inju- 
ries  of  special   parts,  see 

under  each  part, 
of  muscles,  iii.  1 
of  neck,  v.  543 
of  nerves,  iii.  545 

delayed  union  in  fractures 
from,  iv.  44 
of  nose  and  accessory  sinuses, 

v.  359 
■of  orbit,  V.  189 
■of  prostate,  vi.  370 
■of  sacrum,  iv.  856 
of  skull,  V.  8 
spinal.     See  Spinal, 
■of  spinal  cord,  iv.  787 

membranes,  iv.  786 

nerves,  iv.  787,  805 
of  spine,  priapism  from,  iv. 
853,  856 

railway,  iv.  881  et  seq. 
of  tendons,  iii.  15 
of  urethra,  vi.  421 
of  vertebral  column,  iv.  709 
.Innominate  aneurism,  iii.  507 
artery,  ligation  of,  iii.  287, 
515 

temporary  compression  of, 
iii.  517 
ligature  of,  iii.  517 

wounds  of,  iii.  224 
Inoculability  of  simple  venereal 

ulcer,  ii.  419 
of  tuberculous  osteopathies, 

vi.  914 
Inorganic  substances  as  anaes- 
thetics, i.  432 
Insanity,  i.  330 

connection  of  with  delirium, 

i.  379 
from  head  injuries,  v.  108 
Insect-stings,  ii.  91,  93,  687 


Insensibility,  first,  from  chloro- 
form, i.  431 
from  ether,  i.  431,  443 
Inspection    in    exploration    of 
female    genital    organs,    vi. 
663 
Inspector,    medical,    of    corps, 

duties  of,  vi.  1136 
Instrumental  pressure  in  treat- 
ment of  aneurism,  iii.  462 
Intellectual    disturbances    in 

syphilis,  ii.  554 
Intercostal  artery,  excision  of 
ribs  for  hemorrhage  from, 
iv.  462 
injuries  of,  in  penetrating 
wounds  of  chest,  v.  808 
punctured  wounds  of,  iii. 
132 
Intercurrent    aflfectious,   influ- 
ence of  syphilis  on,  ii.  488j 
Interdental  splint  in  fracture 

of  lower  jaw,  iv.  77 
Intermediary  hemorrhage,  iii. 

263,  266,  281 
Intermediate  callus,  iv.  36 
Internal  carotid.     See  Carotid, 
cephalhsematomata,  v.  123 
condyle  of  femur,  fracture  of, 

iv.  220 
derangement  of   knee-joint, 

iii.  705 
epigastric  artery.     See  Epi- 
gastric, 
hsemostatics,  iii.  104 
hemorrhoids,    vi.   128.     See 

Hemorrhoids, 
hernia.     See  Internal  stran- 
gulation, 
hydrocephalus,  v.  163.     See 

Hydrocephalus, 
iliac  artery.     See  Iliac, 
mammary  artery.     See  Mam- 
mary, 
organs,   interrogation   of,  in 

surgical  diagnosis,  i.  347 
pudic  artery.     See  Pudic. 
remedies,    rashes    from,    ii. 

609 
strangulation,  vi.  49,  64 
urethrotomy  in    stricture  of 
urethra,  vi.  471 
Interphalangeal  joints   of  fin- 
gers, excision  of,  iv.  490 
of  toes,  excision  of,  iv.  533 
Interrupted  suture  of  intestine, 
V.  939 
suture  in  wounds,  ii.  29 
Interstitial  rupture  of  Urethra, 

vi.  434 
Intervertebral     arthritis,    iv. 
917 
disks,  changes  in,  in  lateral 
curvature  of  spine,  vi. 
1061 
in  Pott's  disease  of  spine, 
iv.  926 
Intestinal       complication       of 
burns,  ii.  237 
obstruction,  vi.  45 
acute,  vi.  46 


Intestinal  obstruction,  acute — 
diagnosis  of,  differential, 

vi.  57 
prognosis  of  vi.  59 
symptoms  of,  vi.  53  et  seq. 
treatment  of,  vi.  60  et  seq. 
chronic,  vi.  51 

diagnosis  of,  differential, 

vi.  58 
prognosis  of,  vi.  60 
symptoms  of,  vi.  56 
treatment  of,  vi.  64 
colectomy  for,  vi.  88 
colotomy  for,  vi.  77 
from  congenital  malforma- 
tions, vi.  46 
diagnosis  of,  vi.  56 
enterectomy  for,  vi.  87 
from  enteritis,  vi.  50 
from  enterolites,  vi.  46,  63 
enterotomy  for,  vi.  77 
from   fecal    accumulation, 

vi.  51,  64 
by  foreign  bodies,  vi.  46,  63 
from  gall-stones,  vi.  46,  63 
from    internal    strangula- 
tion, vi.  49,  64 
from    intussusception     or 
invagination,  vi.  47,  52, 
63,  64 
laparotomy  for,  vi.   65   et 

seq. 
paracentesis   of  bowel  in, 

vi.  65 
from  peritonitis,  vi.  50,  53 
from  pressure  external  to 

bowel,  vi.  53 
seat  of  obstruction  in,  vi. 

59 
from  stricture  of  bowel,  vi. 

51 
symptoms  of,  vi.  53 
from  traumatic  changes,  vi. 

52 
treatment  of,  vi.  60 
operative,  vi.  65 
from  volvulus,  vi.  49,  63 
stricture,   obstruction    from, 
vi.  51,  64 
Intestine,  contusions  of,  v.  868, 
869 
foreign  bodies  in,  v.  989,  991, 

994;  vi.  46,  63 
rupture  of,  v.  868,  869 
sutures  of,  v.  937  et  seq, 
syphilis  of,  ii.  518 
wounds  of,  gunshot,  v. -917 
mode  of  union  in,  v.  908 
penetrating,  v.  915,  917 
Intra-artioular    tenderness    in 

strumous  synovitis,  iv.  311 
Intra-cranial  aneurism,  iii.  491; 
V.  160 
extravasation  of  blood,  v.  44 
inflammation,  v.  77,  78 
venous      circulation,     blood 
tumors  of  scalp  communi- 
cating with,  V.  124,  125 
Intra-ocular  tumors,  v.  286 
Intra-osseous   abscess  in  stru- 
mous synovitis,  iv.  308 
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Intra-testicular  hsematocele,  vi. 

581 
Intra-uterine  fracture,  iv.  22 

of  skull,  V.  20 
Intra-venous  iujeotions,  anaes- 
thesia from,  i.  419 
of  milk,  etc.,  i.  513  ;  iii.  109 
Intrinsic    symptoms  of   aneu- 
rism, iii.  390 
Introduction  of  foreign  bodies 

into  aneurism,  iii.  414 
Intussusception,  intestinal  ob- 
struction from,  vi.  47,  48,  52, 
63  et.  seq. 
Inunctions,  mercurial,  ii.  574 
Invagination.      See    Intussus- 
ception. 
Inversion  of  bladder,  vi.  340 

of  testicle,  vi.  597 
Inward   dislocation   of    ankle, 
iii.  706 
of  knee,  iii.  703 
of  patella,  iii.  701 
of   radius   and    ulna,   iii. 
676 
Iodide  of  amyl,  i.  429 
of  potassium  in  treatment  of 
aneurism,  iii.  411 
Iodine  and  compounds  in  syph- 
ilis, ii.  575 
in  erysipelas,  i.  195 
rash  from  local  use  of,  ii.  609 
Iodoform,  i.  427 
Iris,  V.  176 
malformations  of,  v.  235 
tumors  of,  v.  238 
Iritis,  V.  235  et  seq. 
Iron,  perchloride  of,  injection 
of,  in  aneurism,  iii.  487, 
511 
In  surgical  hemorrhage,  iii. 
65 
persulphate   of,   in   surgical 

hemorrhage,  iii.  65 
tincture   of    chloride    of,    in 
.  erysipelas,  i.  199 
Irreducible  dislocation,  excision 
for,  iv.  443 
hernia,  v.  1119 
Irregular  dislocations  of  femur, 

iii.  699 
Irregularity  of  teeth,  v.  554 
of  pupils  in  aneurism  at  root 
of  neck,  iii.  527 
Irrigation  in  abscess,  ii.  270 
in  inflammation,  i.  145 
in  wounds,  ii.  46 

antiseptic,  ii.  50 
of  urethra  in  chronic  gonor- 
rhoea, ii:  377 
Irritable  bladder,  vi.  367  et  seq. 
joints,  iii.  719 
mamma,  v.  834 
rectum,  vi.  143 
testicle,  vi.  602 
tumor  of  mamma,  v.  834 
ulcer,  ii.  279,  280 

of  rectum,  painful,  vi.  108 
Irritation     causing    inflamma- 
tion, i.  68 
hypersemia  of,  i.  18 


Irritation — 
prostatic,  vi.  375,  376 
urethral,  neuralgia  from,  ii. 
359 
Irritative  gonorrhoea,  ii.  350 
Ischsemia,  i.  3,  4 
Ischial  bursas,  ii.  715 
Ischiatic  artery,  ligation  of,  iii. 
314,  474 
punctured  wounds  of,  iii. 
125 
hernia,  v.  1172 
Isohio-femoral  region,  bursse  of, 

ii.  713 
Ischio-rectal  cellulitis,  ii.  679 
Ischium,  fracture  of,  iv.  94 
Issues,  i.  502 
Itch.     See  Scabies, 
barber's,  ii.  662 
Ivory  exostoses  of  skull,  v.  154 
pegs  in  treatment  of   false 
joint,  iv.  61 


JACKETS,  rigid,  in  Pott's  dis- 
ease of  spine,  iv.  909 
Jarvis's    adjuster  for   disloca- 
tions, iii.  647,  670,  676,  679, 
688,  693,  707 
Jaw  or  jaws,  carcinoma  of,  v. 
541' 
chondro-sarcoma  of,  v.  540 
closure  of,  v.  546,  548 
cysts  of,  V.  532 
diseases  of,  v.  493,  526 
enchondroma  of,  v.  536 
epithelioma  of,  v.  541,  542 
erysipelas  in  fracture  of,  iv. 

75 
hemorrhage  in  fracture  of,  iv. 

76 
hyperostosis  of,  v.  531 
injuries  of,  v.  493 
lower,  abscess  of,  v.  527 
condyloid  process  of,  frac- 
ture of,  iv.  75 
coronoid   process   of,   frac- 
ture of,  iv.  75 
dislocations  of,  iii.  649,  650 
excision  of,  iv.  459  et  seq. 
fracture  of,  iv.  71  et  seq. 
abscess  in,  iv.  76 
interdental  splint  in,  iv. 

76 
necrosis  in,  iv.  76 
non-union  in,  iv.  78 
salivary  fistula  in,  iv.  76 
septicaemia  in,  iv.  76 
treatment  of,  iv.  76 
union  witli  deformity  in, 
iv.  79 
full  dentures  for,  v.  565 
inflammatory   deposit   in, 

V.  526 
removal  of,  v.  545 
necrosis  of,  v.  529,  530 
operations  on,  v.  542 
osteoma  of,  v.  536 
osteo-sarcoma  of,  v.  540 
periostitis  of,  v.  529 
sarcoma  of,  v.  538 


Jaw  or  jaws,  sarcoma  of — 
alveolar,  v.  539 
cystic,  V.  537 
myeloid,  v.  539 
round-celled,  v.  539 

tumors  of,  v.  535 
cystic,  V.  562 

upper,  excision  of,  iv.  455  et 
seq. 
fracture  of,  iv.  69,  70 
osteo-plastic   resection   of,. 

iv.  455,  459 
removal  of,  v.  543,  544 
Jobert,  suture  of  intestine,  v.. 

939,  942,  943 
Johnston,   plastic  surgery,   i. 

531 
Joint  or  joints,  amputation  for 
disease  of,  i.  564 

arrow-wounds  of,  ii.  114 

carcinoma  of,  iv.  433 

chondromata  of,  iv.  432,  43S 

compound  fracture  into,  ex- 
cision for,  iv.  443 

contusions  of,  iii.  719 

crepitus   in   strumous    syno- 
vitis of,  iv.  312 

diseases  of,  iv.  261 

evacuation    of,    in    simple 
synovitis,  iv.  273 

exostoses  of,  iv.  430,  431 

false.     See  False  joint. 

hysterical,  iv.  419  et  seq. 

injuries  of,  iii.  643 

gunshot,  ii.  145,  153  ;  iv_ 
470.  See  under  special 
joints. 

interphalangeal,  of  fingers, 
excision  of,  iv.  490 
of  toes,  excision  of,  iv.  533- 

irritable,  iii.  719 

metacarpo-phalangeal,  exci- 
sion of,  iv.  490 

metatarso-phalangeal,    exci- 
sion of,  iv.  533 

movable  bodies  in,  iv.  339  et 
seq. 

neuroses  of,  iv.  419 

sacro-iliac,  disease  of,  iv.  399 
et  seq. 

sarcoma  of,  iv.  433 

in  scurvy,  i.  291 

special,     excision     of.      See 
under  the  several  joints. 

stiffening   of,  from  fracture,, 
iv.  32 

syphilitic    afi'ections   of,    iv, 
376,  378 

tumors  of,  iv.  430 

wounds  of,  iii.  720 
excision  in,  iv.  443 
gunshot,  iii.  726 
incised,  iii.  720 
lacerated,  iii.  726 
punctured,  iii.  725 
Joint-disease,    excision  in,  iv.. 
445 

from  osteitis,  iv.  345 

from  spinal  injuries,  iv.  870 

syphilitic,  from  perisynoviaL 
gummata,  iv.  376 
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Jugular  vein,  external,  bleed- 
ing from,  i.  509 
wounds  of,  V.  579 
Jute,  i.  480 


KELOID,  ii.  633,  634 
Keratitis,  v.  227  etseg. 
suppurative,  i.  28 
Keratosis  senilis,  ii.  617 
Ketones,  i.  432 

Keyes,  urinary  calculus,  vi.  145 

Kidney  or  kidneys,  amyloid,  v. 

1081,  1082 

cysts  of,  serous,  v.  1059,  1062 

diseases  of,  surgical,  v.  1075 

flstulse  communicating  with, 

V.  961,  962 
hydatids  of,  v.  1056 
lardaceous  disease  of,  iv.  365 
operatioiis  on,  v.  1090 
pelvis  of,  laceration  of,  v.  879 
puncturing  of,  v.  1091 
rupture  of,  v.  878,  879 
scrofulous,  V.  1078,  1080 
in  scurvy,  i.  292,  299 
state     of,    contra-indicating 

lithotrity,  vi.  212,  311 
stone  in,  v.  1075;  vi.  174 
surgical,  v.  1088,  1089;  vi. 

283 
syphilis  of,  ii.  525  ;  v.  1080 
tuberculous,  v.  1078,  1080 
tumors  of,  v.  1082 
wounds   of,   penetrating,   v. 
925,  928 
KiNGSLEY,  surgery  of  the  teeth 

and  adjacent  parts,  v.  551 
Kneading,  i.  525 
Knee  or  knee-joint,  amputation 
at,  i.  663,  665  ;  iii.  736 
anchylosis  of,  iv.  409,  415  et 

seq. 
anterior  bursseof,  ii.  716 
dislocation  of,  iii.  702  et  seq. 
excision  of,  iv.  503,  535 
amputation  after,  iv.  509 
antiseptic  method  in,   iv. 

523 
contra-indications    to,   iv. 

521 
for  gelatinous  arthritis,  iv. 

514 
for    gunshot    injury,    iii. 

736  ;  iv.  522 
indications  for,  iv.  520 
results  of,  iv.  518 
for   wounds    of    joint,    iv. 
522 
gunshot  wounds  of,  ii.  167  ; 

iii.  734  el  seq. 
incised  wounds  of,  iii.  721  _ 
internal  derangement  of,  iii. 

705 
minor  displacements  of,  iii. 

705 
re-excision  of,  iv.  509 
subluxation  of,  iii.  705 
synovitis  of,  simple,  iv.  268, 
272 

strumous,  iv.  310 


Knee   or   knee-joint,  synovitis 
of— 
suppurative,      apparatus 
for,  iv.  286 
Knives,  amputating,  i.  570 

blunt,  in  operations,  i.  451 
Knock-knee,     vi.    1047.      See 
Genu  valgum. 


LABIAL    margin,   fissure   of, 
469 
Lacerated  wounds,  ii.  36 
of  abdomen,  v.  895,  896 
amputation  for,  i.  560 
of  arteries,  iii.  141,    144, 

162  el  seq. 
aseptic  method  in,  ii.  80 
of  back,  iv.  679,  682 
of  bursae,  ii.  699 
of  eyeball,  v.  201 
of  face,  vi.  457 
hemorrhage  from,  ii.  36 
of  joints,  iii.  726 
of  larynx,  v.  632,  637 
of  trachea,  v.  633,  637 
treatment  of,  ii.  37 
of  veins,  iii.  202 
Laceration  of  brain-substance, 
V.  66,  67 
of  cervix  uteri,  vi.  678.     See 

Uterus, 
of  perineum.    See  Perineum, 
of  urethra,  vi.  431 
in  wounds,  ii.  23 
Lachrymal  apparatus,  v.  181 
syphilis  of,  ii.  521 
fistula,  V.  279,  280 
gland,  V.  181 
Lagophthalmus,  v.  271,  272 
Lamellar  cataract,  v.  241 
Laminse   of  vertebrae,  fracture 

of,  iv.  760 
Lancing  gums,  v.  551 
Langenbeck's  method  of  ampu- 
tation, i.  587 
Laparo-cystectomy,  puerperal, 

vi.  782,  785 
Laparo- cystotomy,     puerperal, 

vi.  782,  786 
Laparo- elytrotomy,    vi.    775   et 
seq. 
Baudelocque's  method  of, 

vi.  776 
Bell's  method  of,  vi.  777 
history  of,  vi.  775 
Jorg's  method  of,  vi.  776 
mode  of  performing,  vi.  778 
Physick's   method   of,    vi. 

777 
Ritgen's  method  of,  vi.  776 
statistics  of,  vi.  779 
Thomas's    method  of,   vi. 
777 
Laparo-enterotomy,  vi.  77 
Laparo-hysterectomy,  vi.  780 
Laparo-hystero  -  oophorectomy, 
vi.  770 
effect  of,  upon  subjects  of 

malacosteon,  vi.  774 
history  of,  vi.  770 


Laparo-hystero- oophorectomy — 
mode  of  performing,  vi. 

771 
Miiller's  modification  of, 

vi.  772 
Veit's  modification  of,  vi. 
773 
Laparo-hysterotomy,    vi.    759. 

See  Gastro-hysterotomy. 
Laparotomy,  v.  989 

for  extra- uterine  foetation,  vi. 

759 
for  intestinal  obstruction,  vi. 
65  el  seq. 
'    statistics  of,  vi.  69  et  seq. 
puerperal,  vi.  780 
after  rupture  of  uterus,  vi. 
780 
Lapeyronie,  suture  of  intestine,. 

V.  941 
Lardaceous  disease  in  chronic- 
articular  osteitis,  iv.  365 
Larrey's   amputation    at    hip- 
joint,  i.  674 
at  shoulder-joint,  i.  644 
Laryngeal  apparatus,  fracture 
of,  iv.  79 
cartilages,   fractures    of,   iv. 
80  et  seq. 
Laryngectomy,    v.    712,    755, 
757 
after-treatment  of,  v.  775 
indications  for,  v.  770 
operative  procedure  in,  V.  771 

et  seq. 
unilateral,  v.  768,  775 
Laryngismus  stridulus,  connec- 
tion of,  with  rachitis,  i.  263 
Laryngitis,  v.  690 
acute,  V.  691,  692 
catarrhal,  v.  691,  694 
combustionis,  v.  645 
glandular,  chronic,  v.  694 
hypertrophic,  chronic,  v.  695^ 
infantile,  acute,  v.  693 
phlegmonous,  v.  693 
sicca,  V.  694 
simple,  V.  691 
submucous,  v.  693 

hypoglottic,  V.  693 
syphilitic,  chronic,  v.  696 
traumatic,  acute,  v.  691 
tuberculous,  chronic,  v.  695 
ulcerative,  v.  693 
Laryngoscopy,  v.  625  et  seq. 
Laryngotomy,  v.  712 
crico-thyroid,  v.  718 
lateral,  v.  735 
supra-thyroid,  v.  735 
thyroid,  v.  734 
Laryngo-tracheotomy,  v.  719 
Larynx,  abscess  of,  v.  701,  702. 
artificial,  v.  777 
burns  of,  v.  628,  644,  646 
carcinoma  of,  iv.  653,  654  ;  v. 

738,  741 
cartilages  of,  displacement  of ^ 
V.  577 
luxation  of,  v.  662 
fistula  of,  V.  677  et  seq. 
fractures  of,  v.  655,  659 
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Xarjnx — 

growths  of,  benign,  v.  724  et 
seq. 
laryngotomy  for,  v.  734, 

735 
sub-hyoid     pharyngoto- 

my  for,  V.  735 
thyroidotomy  for,  v.  734 
thyrotomy  for,  v.  734 
tracheotomy  for,  v.  735 
treatment  of,  v.  729  et  seg. 
by  direct  access,  t.  734 
morbid,  v.  724 
muscles  of,  intrinsic  distur- 
bances of,  V.  778 
paralysis  of,  v.  781,  787 
spasm  of,  V.  779,  780 
cedema  of,  v.  647,  648,  653 
sarcoma  of,  iv.  618,  619  ;  v. 

736,  738 
scalds  of,  V.  628,  644,  646 
stricture  of,  v.  681,  686  et  seq. 
syphilis  of,  ii.  530 
tumors  of,  malignant,  v.  736 
wounds  of,  V.  628 
contused,  v.  628,  636 
of  external  origin,  v.  628 
gunshot,  V.  633,  637 
incised,  t.  629,  636 
of  internal  origin,  v.  636 
lacerated,  v.  636,  637 
punctured,  v.  629 
treatment  of,  v.  644 
Xatent  fracture  of  spine,  iv.  755, 

762 
Lateral  bending  of  spine,  vi. 
1068 
curvature  of  spine,  vi.  1059. 

See  Spine, 
deformity  in  union  of  frac- 
ture, iv.  48 
dislocations  of  head  of  tibia, 
iii.  703 
of  tarsus,  iii.  706 
lithotomy.     See  Lithotomy, 
retro  -  peritoneal    nephrecto- 
my, V.  1102 
laxatives   in  inflammation,  i. 

157 
Laying  open  of  sinuses,  ii.  274 
Xeanness,  influence  of,  in  ope- 
rations, i.  458 
Xedran,  suture  of  intestine,  v. 

938 
Xee,  ovarian  and  uterine  tu- 
mors, vi.  789 
Lee's  amputation,  i.  662 
Leech,  artificial  or  mechanical, 

i.  508 
Xeeching,  i.  507 
Le  Fort's  amputation,  i.  659 
Xeg,  amputation  of,  i.  660 
bones  of,  fracture  of,  iv.  237, 
238 
compound,  iv.  250,  251 
course  of,  iv.  241 
symptoms    of,    iv.    240, 

243 
treatment  of,  iv.  244  et 
seg. 
resection  of,  iv.  523  et  seq. 


Leg— 

ulcerations  of,  from  eczema, 
ii.  615 
Leiomyoma,  iv.  587 
Lembert,  suture  of  intestine,  v. 

944 
Lengthening^  apparent,  in  hip- 
disease,  iv.  382,  383 
Lens,  crystalline,  v.  178 
Lens-capsule,  wounds  of,  v.  213 
Lepra  ansesthetlca,  ii.  646 
maculosa,  ii.  646 
tuberculosa,  ii.  645 
Leprosy,  ii.  645,  647,  648,  670 
Lesser    trochanter  of   femur, 

fracture  of,  iv.  200 
Leuoooythsemia,  i.  318 
Leucoma,  v.  504 
Leucomatosis,  v.  1081 
Leuooplakia,  v.  604 
Lewisson's    experiments     on 

shock,  i.  369 
LiDELL,  injuries  of  the  back,  in- 
cluding those  of  the  spinal 
column,       spinal      mem- 
branes,   and  spinal   cord, 
iv.  667 
injuries  of  bloodvessels,  iii.  45 
Lids,  granular,  v.  221  et  seq. 
Ligaments   in  arthritis    defor- 
mans, iv.  370 
broad,  cysts  of,  vi.  822 
influence  of,   in   preventing 
reduction  of  dislocations, 
iii.  645     • 
subcutaneous    section  of,  in 
old    dislocation,    iii.    671, 
676,    679,    680,   701,   702, 
711,  713 
"Y,"  in  dislocation  of  hip, 

iii.  681  et  seq. 
of  vertebral  column,  iv.  686 
Ligation,  arterial,  in  aneurism, 
iii.  431 
gangrene  after, 'iii.  450 
secondary       hemorrhage 

after,  iii.  445 
suppuration  of  aneurismal 
sac  after,  iii.  448 
of   arteries    in    continuity, 
rules  for,  iii.  285 
Instruments  for,  iii.  82 
and  veins  simultaneously, 
for  venous  hemorrhage, 
iii.  212 
contra-indications  to,  in  aneu- 
rism, iii.  460,  451 
distal,  in  aneurism,  iii.  432 
of  divided  arteries,  iii.  85 
indications  for,  in  aneurism, 

iii.  460 
of  nerves,  iii.  661 
proximal,   in   aneurism,   iii. 

432 
repair  of  arteries  after,  iii.  88 
of     special     arteries.       See 

under  each  artery. 
in  surgical  hemorrhage,  iii. 

79 
temporary,  in  aneurism,  iii. 
439,  511,  517 


Ligation — 

of  veins,  iii.  210 
Ligature  or  ligatures,  in  ampu- 
tations, i.  575 

amputation  of  penis  by,  vi. 
544 

animal,  iii.  90 

in  cancer  of  tongue,  v.  509 

difl'erent,  appreciation  of,  iii. 
93 

elastic,  in  fistula  in  ano,  vi. 
104 
in  varicocele,  vi.  588 

in   hemorrhage   from  arrow- 
wounds,  ii.  114 
from  gunshot  wounds,  ii. 
139 

in  internal  hemorrhoids,  vi. 
133 

invention  of,  i.  554;  vi.  1186 
et  seq. 

of  main  artery  in  inflamma- 
tion, i.  164 

metallic,  iii.  92 

soluble,  in  aneurism,  iii.  441 

in  spina  bifida,  iv.  899 

subcutaneous,  in  varicocele, 
vi.  586 
Lighting  of  hospital  wards,  vi. 

1110,  1115 
Lightning-stroke,  ii.  248  et  seq. 
Limb    or    limbs,    avulsion    of, 
amputation  for,  i.  559 

artificial,    adaptation    of,   i. 
606 

extension  of,  in  simple  syno- 
vitis, iv.  274 

osteomalacia  of,  vi.  950 

pains  in,  in  scurvy,  i.  296 
Linear   extraction  of  cataract, 

modified,  v.  246 
Lingual  artery,  ligation  of,  iii. 
294,  295  ;  v.  608 

carcinoma,  iv.  649 

nerve,  division  of,  in  cancer 
of  tongue,  V.  508 

syphilis.     See  Tongue. 
Lint,  i.  479 
Lip  or  lips,  burns  of,  v.  461 

cancer  of,  v.  470 

carbuncle 'of,  v.  469 

cracked,  v.  469 

cysts  of,  V.  473 

deformities  of,  v.  462 

diseases  of,  v.  467 

double,  V.  463 

epithelioma  of,  v.  469 

frost-bite  of,  v.  461 

furuncle  of,  v.  469 

hypertrophy  of,  v.  463 

injuries  of,  v.  457,  458 

lower,  congenital  fissure  of, 
V.  458 

lupus  of,  V.  469 

malformations  of,  v.  462 

operations  for  restoration  and 
repair  of,  v.  473  et  seq. 

telangeieotasis,  of,  v.  471 

tumors  of,  v.  473 

ulcer  of,  V.  469,  470 

wounds  of,  V.  468 
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Xipoma  or  lipomata,  iv.  564 
arborescens  articulomm,  iv. 

339 
appearances     of,    after    re- 
moval, iv.  .^66 
■of  bone,  vi.  9"80 
cliaraoters  of,  iv.  664 
combinations  of,  iv.  566 
■course  of,  iv.  564 
metamorphoses  of,  iv.  566 
■of  neck,  v.  598,  602 
of  parotid  gland,  v.  619 
telangeiectodes,  iv.  566 
treatment  of,  iv.  566 
of  vulva,  vi.  708 
Lipomatous  myxoma,  iv.  580 

tumor  of  nose,  v.  418 
Liquor  puris,  i.  116 
Lisfrauo's  amputation,  i.  646, 

652,  672 
Listerism,  ii.  68.     See  Antisep- 
tic and  Aseptic. 
-Lister's  metliod  of  amputating, 
i.  588 
in  treatment  of  abscess,  ii. 
270 
Xlstou's   amputation   at    hip- 
joint,  i.  672 
litholopaxy,  vi.  232  et.  seg. 
after-treatment  of,  vi.  246 
complications  after,  vi.  250 

during,  vi.  247  et  seq. 
instruments  for,   vi.  237  et 

seg. 
relapse  after,  vi.  247 
for    removal    of   substances 
other    than     urinary    ije- 
posits,  vi.  251 
search  for  last  fragment  in, 

vi.  245 
in  women  and  children,  vi. 
251,  297 
lithonephrotomy.  See  Nephro- 
lithotomy. 
Lithotomy;  vi.  203,  251 
bilateral,  vi.  285 
causes  of  death  after,  vi.  215 
extra-vesioal,  vi.  293 
for  foreign  bodies  in  bladder, 

vi.  333 
general    considerations   con- 
cerning, vi.  257 
history  of,  vi.  251  et  seq. 
lateral,  vi.  263  et  seq. 

mode    of    performing,    vi. 
271  et  seq. 
median,  vi.  285,  286 
perineal,  vi.  261 

after-effects    of,     vi.    276, 

283  et  seq. 
cellulitis  after,  vi.  281 
complications     after,    vi. 
276,  280  et  seq. 
during,  vi.  275  et  seq. 
•cystitis  after,  vi.  282 
diphtheria  of  wound  after, 

vi.  281 
encysted   calculus   in,   vi. 

279 
enlarged  lobe   of  prostate 
in,  vi.  278 


Lithotomy,  perineal — 

epididymitis  after,  vt.  281 
hemorrhage  after,  vi.  277, 

280 
impotence  after,  vi.  283 
incontinence  of  urine  after, 

vi.  283 
orchitis  after,  vi.  281 
perineal   fistula  after,  vi. 

284 
peritonitis  after,  vi.  283 
phlebitis  after,  vi.  282 
phosphatic  incrustation  of 

wound  after,  vi.  281 
pyaemia  after,  vi.  282 
pyelo-nephritis   after,    vi. 

283 
retention   of    urine   after, 

vi.  280 
sloughing  of  rectum  after, 

vi.  281 
sterility  after,  vi.  283 
suppression  of  urine  after, 

vi.  280 
surgical  kidney  after,   vi. 

283 
tetanus  after,  vi.  283 
tumor  of  bladder  in,  vi.  278 
urinary   infiltration   after, 

vi.  281 
wound  of  rectum  in,   vi. 
277 
selection  of  method  in,   vi. 

257  et  seq. 
supra-pubic,  vi.  287  et  seq. 
complications  of,  vi.  293 
mode  of  performing,  vi. 
,  291 

vaginal,  vi.  298 
Lithotrites,  vi.  220,  316 
Lithotrity,  vi.  207,  219,  301 
advantages  of,  vi.  308 
after-treatment  of,  vi.  227 
causes  of  death  after,  vi.  215 
in  children,  vi.  211,  322 
complications  of,   vi.  228  ei 

seq. 
dangers  of,  vi.  308 
exploration    of   bladder   be- 
fore, vi.  303  et  seq. 
in  female,  vi.  297,  322 
for  foreign  bodies  in  bladder, 

vi.  333 
history  of,  vi.  218,  301 
method    of    performing,    vi. 

225,  314 
preliminaries  of,  vi.  216,  312 
rapid,  vi.  232,  318 
search  for  fragments  in,  vi. 

232 
state  of  bladder  contra-indi- 
cating, vi.  213,  311 
state  of  kidneys  contra-indi- 
cating, vi.  213,  311 
Littre's  operation  for  colotomy, 
vi.  78 
suture  of  intestine,  v.  941 
Liver,  cysts  of,  v.  1058,  1059 
hydatids  of,  v.  1042 
electrolysis  in,  v.  1055 
treatment  of,  v.  1045  et  seq. 


Liver — 
■  influence  of,  in  operations,  i. 

467 
lardaceous     disease     of,     in 
chronic  articular   osteitis, 
iv.  365 
operations  on,  v.  1113 
rupture  of,  v.  876 
in  scurvy,  i.  292,  300 
in  syphilis,  ii.  481,  525 
wounds  of,  V.  920 
Local  anaesthesia,  i.  418,  447 
Localities  of  chancre,  ii.  460 
Locality,  influence  of,  in  opera- 
tions, i.  463 
Localization,  cerebral,  v.  88 
Locomotor  ataxia  and  various 

neuroses,  i.  329 
Longitudinal  fracture,  iv.  18 
Loose  bodies  in  joints,  iv.  339 
et  seq. 
in  peritoneum,  v.  995 
Lordosis,  iv.  910  et  seq. 
Low  carotid  aneurism,  iii.  506, 
517 
diet,  delayed  union  in  frac- 
ture frpm,  iv.  43 
Lower  animals,  venereal  affec- 
tions in,  ii.  456,  597 
jaw,  dislocations  of,  iii.  649. 
See  Jaw. 
excision  of,  iv.  459  ;  v.  545. 

See  Jaw. 
fracture  of,   iv.    71  et  seq. 
See  Jaw. 
epiphysis  of  femur,   separa- 
tion of,  iv.  216,  217 
extremity,  amputations  of,  i. 
649  et  seq. 
aneurisms  of,  iii.  452 
excisions  in,  iv.  490  et  seq. 
fractures  of,  iv.  185 
gunshot  injuries  of,  ii.  208 
et  seq. 
Lumbar  abscess  in  Pott's  dis- 
ease of  spine,  iv.  931 
colotomy,  vi.  78 
nephrectomy,  v.  1097  et  seq. 
region  of  vertebral  column, 
sprains,  twists,  and  wren- 
ches of,  iv.  694,  696 
vertebrae.     See  Vertebrae. 
Lung  or  lungs,  disease  of,  in 
chronic  articular  osteitis, 
iv.  365 
hernia  of,  in  wounds  of  chest, 
gunshot,  ii.  187 
penetrating,  v.  807 
influence  of,  in  operations,  i. 

464 
injury  of,  in  fracture  of  clav- 
icle, iv.  107 
in  penetrating  wounds  of 
chest,  V.  811 
in  scurvy,  i.  292 
syphilis  of,  ii.  534 
Lupus  of  cheeks,  v.  469 
erythematosus,  ii.  640,  641 
of  lips,  V.  469 
of  nose,  V.  393,  394 
of  scalp,  V.  116 
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Lupus — 

vulgaris,  ii.  642  e.t  seq. 
of  vulva,  vi.  704,  705 
Luxation    or    luxatious.      See 
Dislocation, 
compound,    amputation    for, 

i.  560 
in  hip-disease,  iv.  385 
Lyman,  anaesthetics  and  anaes- 
thesia, i.  403 
Lymph,  coagulaWe,  i.  110 
plastic,  i.  110 
exudation  of,  i.  108 
Lyphadenitis,  iii.  33 
Lymphadenoma,  iv.  584  et  seq. 
of  bone,  vi.  997 
of  testicle,  vi.  636 
of  tonsil,  V.  499 
Lymphadenosis,  iii.  36 
Lymphangeioma,  ii.   639 ;    iii. 
34;  iv.  600 
of  neck,  vi.  600 
of  tongue,  V.  503 
Lymphangeitis,  iii.  28 
with  chancre,  ii.  467 
in  gonorrhoea,  ii.  336,  383 
reticular,  iii.  28 
septic,  iii.  30 
tubular,  iii.  29 
uterine,  iii.  31 
Lymphangieotasis,  iii.  34 
Lymphangioitis,  iii.  28 
Lymphatic  ganglia,  syphilis  of, 
ii.  536 
glands  in  carcinoma,  iv.  639 
in  chancre,  ii.  460 
in   syphilis,  ii.  480.     See 

also  Bubo, 
tumor  of,  over  parotid,  v. 

620 
wounds  of,  iii.  27 
inflammation  of  breast,  v.  834 
trunks,  wounds  of,  iii.  27 
tumor,   iv.   582.     See   Lym- 
phoma. 
Lymphatics,  cancer  of,  iii.  40 
injuries  of,  iii.  27 
involvement  of,  in  penetra- 
ting wounds  of  abdomen, 
V.  931 
of  rectum,  vi.  97 
surgical  diseases  of,  iii.  27 
in  syphilis,  ii.  536  ;  iii.  39 
varicose,  iii.  34 
wounds  of,  iii.  27 
Lymph-cysts,  iv.  656    - 
Lymphoid  sarcoma,  vi.  636 
Lymphoma,  iv.  582 
microscopical  characters   of, 

iv.  583 

of  neck,  v.  596,  602 

of  scrotum,  vi.  552 

treatment  of,  iv.  586 

Lympho-sarcoma,  iv.  601 

Lymph-scrotum,  vi.  551 


McGUIRE,  contusions,  ii.  1 
Mackintosh,  i.  483 
MACLEOD,  injuries  and  diseases 
of  neck,  v.  573 


Macrochilia,  iii.  34 
Macroglossa    or    macroglossia, 

iii.  34;  V.  502 
Maorostoma,  v.  462 
Madura  foot,  ii.  655 
Malaoosteon.      See  Osteomala- 
cia. 
Malar  bone,  fracture  of,  iv.  69 
Malaria,  i.  321 

Male   breast,    affections   of,  v. 
852.     See  Breast, 
genital  organs,  injuries  and 
diseases  of,  vi.  527 
Malformations.     See  under  the 
several  parts, 
congenital,     intestinal     ob- 
struction from,  vi.  46 
Malgaigne's   method  of  ampu- 
tating, i.  584 
Malign  growths  of  oesophagus, 

vi.  23 
Malignancy  of  tumors,  iv.  555 
Malignant  cellulitis,  ii.  685 
disease   of  cervix  uteri,  vi. 
729 
diagnosis  of,  from  abscess, 

ii.  264 
excision  of  scapula  for,  iv. 
467 
fungus  of  testicle,  vi.  618 
growths  of  bladder,  vi.  361 
pustule,  i.  228,  229 
tumors  of  bone,  diagnosis  of, 
from  aneurism,  iii.  397  ; 
vi.  987 
of  breast,  v.  841 
of  muscle,  iii.  14 
of  prostate,  vi.  389 
Malposture  from    suppurative 

synovitis,  iv.  283 
Mamma  or  mammae,   anatomy 
of,  V.  825  et  seq. 
congenital  absence  of,  v.  828 
.   affections  of,  v.  827 
development  of,  v.  826 
functional   conditions   of,  v. 

828 
irritable,  v.  834 
parasites  of,  v.  836 
supernumerary,  v.  827 
sympathetic  conditions  of,  v. 

828 
tumor  of,  irritable,  v.   834. 
See  also  Breast. 
Mammary  abscess,  v.  831  et  seq. 
artery,  internal,  injuries  of, 
in  penetrating  wounds 
of  chest,  V.  809 
ligation  of,  iii.  300 
punctured  wounds  of,  iii. 
129 
glands,  syphilis   of,  ii.  529. 

See  Breasts  and  Mammae, 
inflammation,  chronic,  v.  833 
region,  chancres  of,  ii.  465 
Mammitis,  v.  831 
Management   of  hospitals,  vi. 

1116 
Maneo's  operation  for  ligation 
of  innominate  artery,  iii.  288 
Mania  a  potu,  i.  397 


Manipulation   in   reduction  of 
dislocations,  iii.  645,  669, 
684  et  seq. 
to  rupture  tendon  of  obtura- 
tor internus,  iii.  692 
in  treatment  of  aneurism,  iii. 
419,  486,  510 
Mansell-Moullin,  shock,  i.  357" 
Marriage,  relation  of,  to  syphi- 
lis, ii.  580 
Maksh,  abscesses,  ii.  257 
Massage,  i.  525 

in  synovitis,  iv.  277 
Mastoid  antrum,  inflammation: 
of,  "chronic  vilcerative,  v. 
346 
cells,  sclerosis  of,  v.  339,  340- 
osteitis,  V.  340  et  seq. 
process,  diseases  of,  v.  334^ 
347 
periostitis  of,  v.  339 
Maternity  hospitals,  vi.  1118 
Matrix  of  nail,  inflammation  of^ 

ii.  624 
Maxillae,  changes  in,  in  rachi- 
tis, i.  264 
Maxillary  bones,  syphilis  of,  ii> 

544 
Measles,  synovitis  following,  iv» 

293 
Meatus,   auditory.      See  Audi- 
tory, 
urethral,   abnormal  opening 
of,  vi.  486 
changes  in,  in  gonorrhoea,, 
ii.  331 
Mechanical  appliances  in  treat- 
•ment  of  Pott's  disease   of 

spine,  iv.  948 
dilatation  in  stricture  of  ure- 
thra, vi.  467,  468 
emboli  in  pyaemia,  i.  211 
hyperaemia,  i.  19 
treatment  of  lesions  of  palate,. 
V.  568 
Mechanism  of  fracture,  iv.  13; 

et  seq. 
Mfeche,  i.  481 

Median  lithotomy,  vi.  285.    See- 
Lithotomy. 
Mediastinal  abscess,  v.  822 
excision  of  sternum  for,  iv. 
462 
Mediate  contagion  in  syphilis.. 

ii.  425 
Medical  director  of  corps,  duties, 
of,  vi.  1134 
equipment  for  regiment,  vi. 

1123 
inspector  of  corps,  duties  of.. 

vi.  1136 
material,  mode  of  supplying, 
in    military    service,    vi. 
1132 
recorder  of  division  hospital, 

duties  of,  vi.  1140 
treatment  of   aneurism,    iii. 
409 
Medicinal  rashes,  ii.  608 
Medullary  cancer  of  breast,  v. 
849 
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Medullary — 

cells,  absorption  of  bone-sub- 
stance by,  vi.  851 
myxoma,  Iv.  580 
MeduUitis,  vi.  852 
Melanosis  of  scrotum,  vi.  556 
Melanotic  cancer  of  skin,  ii.  654 
carcinoma,  iv.  632 
sarcoma,  iv.  603 
Membrana  tympani,  atrophy  of, 
V.  351 
paracentesis  of,  v.  323 
rupture  of,  v.  352 
Membranes,  mucous,  affections 
of,  in  hereditary  syphilis, 
ii.  562 
gummata  of,  ii.  563 
syphilis  of,  ii.  508 
spinal,  injuries  of,  iv.  667,  786 
in  syphilis,  ii.  548 
traumatic  inflammation  of, 
iv.  806.    See  Meningitis. 
M^nifere's  disease,  v.  354 
Meningeal      artery,      middle, 

wounds  of,  iii.  231 
Meninges,  cranial,  lesions  of,  in 
syphilis,  ii.  548 
injuries  of,  v.  44 
wounds  of,  V.  69,  71,  72 
spinal.     See  Membranes. 
Meningitis,  spinal,   traumatic, 
iv.  807  et  seq. 
in  gunshot  fracture  of  sac- 
rum, iv.  865 
Meningocele,  v.  133  et  seq. 
Mensuration  in  examination  of 
female  genital  organs,  vi. 
673 
in  surgical  diagnosis,  i.  346 
.Mental    emotion    a    cause     of 
shock,  i.  358 
and  moral  state  in  surgical 

diagnosis,  i.  342 
powers,   impairment    of,    in 

scurvy,  i.  296 
pre-occupation  and  expecta- 
tion a  cause  of  shock,  i.  359 
-Mercurial  fumigation,  ii.  573 
inunction,  it.  574 
suppositories,  ii.  575 
Mercury,  administration  of,  in 
syphilis,  ii.  569,  571 
hypodermic  injection  of,  ii. 

575 
in  inflammation,  i.  156 
necrosis  of  jaw  from,  v.  530 
rash   from  local   use  of,   ii. 
609 
ilesarteritis,  iii.  330 
Mesentery,  abscess  of,  v.  1012, 
1013 
cysts  of,  V.  1065 
.  hydatids  of,  v.  1056 
rupture  of,  v.  873 
Mesophlebitis,  iii.  325 
Metacarpal  bones,  dislocations 
of,  iii.  679 
excision  of,  iv.  489 
fractures  of,  iv.  183,  184 
Metacarpo- phalangeal    joints, 
excision  of,  iv.  490 


Metacarpus,  amputations  of,  i. 

635,  636. 
Metallic  ligatures,  iii.  92 
Metamorphoses  of  tumors,  iv. 

550 
Metastatic  abscess  in  gunshot 
fracture   of   vertebrae,   iv. 
783 
erysipelas,  i.  186 
Metatarsal   bones,  dislocations 
of,  iii.  712 
excision  of,  iv.  532 
fractures  of,  iv.  258 
Metatarso  -  phalangeal     joints, 

excision  of,  iv.  533 
Metatarsus,  amputations  of,  i. 
650  et  seq. 
gunshot  wounds  of,  iii.  739 
Methane,  i.  424 
Methylal,  i.  431 
Methylene-bichloride,  i.  426 
Methylic  chloride,  i.  426 
ether,  i.  431 
iodide,  i.  427 
Microstoma,  v.  462 
Middle    ear,    examination    of. 
See  Ear. 
fossa  of  base  of  skull,  frac- 
ture of,  V.  37 
meningeal  artery,  aneurism 
of,  V.  162,  163 
Migration,  apparent,  of  cells,  i. 

34 
Miliary  syphiloderm,  ii.  499 
Military  hospitals,  vi.  1118 
service,    mode  of   supplying 
medical    material    in,    vi. 
1132 
surgeons,  preparations  of,  for 
field  duties,  vi.  1120 
Milium,  ii.  602 
Milk  fistula,  v.  833 
intravenous    injection   of,   i. 
513  ;  iii.  109 
Minerals,  poisonous   action   of, 

causing  inflammation,  i.  81 
Minor  displacements  of  knee- 
joint,  iii.  705 
surgery,  i.  479 
Missiles,  gunshot,  ii.  119 

division    of     arteries    by, 
complete,  iii.  175 
incomplete,  iii.  170 
Mixed  chancre,  ii.  438,  445 
nerves,  neuritis  of,  iii.  583 
treatment  of  syphilis,  ii.  577 
Mixed-celled  sarcoma,  iv.  601, 

612 
Mixtures,  ansesthetic,  i.  420 
Mobility  in  fracture,  iv.  26 
in  surgical  diagnosis,  i.  345, 
351 
Modes  of  contagion  in  syphilis, 

ii.  450 
Modified   circular  amputation, 

i.  582 
Moist  papule,  ii.  494,  508 
Moisture  in  inflammation,  1. 146 
Moles,  iii.  373 

MoUuscum  oontagiosum,  ii.  604 
fibrosum,  ii.  635,  636 


Monochlorotetrane,  i.  429 
Moore,   gangrene  and  gangre- 
nous diseases,  ii.  293 
Morbid  growths.     See  Tumors, 
amputation  for,  i.  564 
development  of,  from  frac- 
ture, iv.  33 
matters,  synovitis  from  ab- 
sorption of,  iv.  289 
Morphinism,  i.  324 
MoHKis,   injuries  and  diseases 

of  abdomen,  v.  853 
Mortality  and  causes  of  death 
after  amputations,  i.  610 
from  artificial  anaesthesia,  i. 

422,  423 
from  snake-bites,  ii.  95 
Mortification,  ii.  293 

amputation  for,  i.  562 
MoKTON,  effects  of  heat,  ii.  217 
Motion,  passive  and  active,  i. 

526 
Motor    disturbances    from    in- 
juries of  nerves,  iii.  566 
nerves  of  eye,  paralysis  of, 
in  syphilis,  ii.  550 
neuritis  of,  iii.  582 
Mott's   method   for  ligation  of 

innominate  artery,  iii.  287 
Mouth,  affections  of,  inflamma- 
tory, V.  494 
deformities  of,  v.  463 
diseases  of,  v.  493,  494 
floor  of,  congenital  cyst  of,  v. 

502 
injuries  of,  v.  493 
mucous  patches  of,  ii.  562 
noma  of,  ii.  308 
in  scurvy,  i.  291 
syphilis  of,  ii.  464,  513,  562 
Movable   bodies   in  joints,   iv. 

339  et  seq. 
Movement  or  movements;  inco- 
ordination of,  in  syphilis, 
ii.  555 
passive,  in  fracture,  iv.  57 

in  simple  synovitis,  iv.  277 
in  surgical  diagnosis,  i.  346 
Moxa,  i.  503 
Mucoid  degeneration  of  cellular 

tissue,  ii.  687 
Mucous  cysts,  iv.  662 
growths  of  bladder,  vi.  358 
membrane     or     membranes, 
affections  of,  in  heredi- 
tary syphilis,  ii.  562 
gummata  of,  ii.  563 
of  nose,  fissure  of,  v.  392 
tuberculosis  of,  v.  394 
ulcers  of,  v.  392,  393 
syphilis  of,  ii.  508,  562,  563 
of  urethra,  rupture  of,  vi. 
434 
patch,   chancre   transformed 
into,  ii.  460 
in  gonorrhoea  of  female,  ii. 

393 
of    mouth,    in    hereditary 

syphilis,  ii.  562 
seat  of,  ii.  508 
treatment  of,  ii.  510 
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Mucous — 

polypus  of  nasal  passages, 
T.  418,  421,  422 

of  vagina,  vi.  715 
surfaces,  formation  of  pus  on, 

i.  119 
tubercles  of  tongue,  v.  505 
tumor,  iv.  580.    See  Myxoma. 
Mucns,  distention  of  gall-blad- 
der with,  V.  1069 
Mulberry  calculus,  vi.  166 
Muller's  experiments  on  shock, 

i.  367 
Multiple   calculi,  in  perineal 

lithotomy,  vi.  279 
fracture,  iv.  17 
neuromata,  iii.  598 
pupil,  V.  235 
tumors,  iv.  551 
Multiplicity  of  simple  venereal 

ulcer,  ii.  420 
Mumps,  synovitis  from,  iv.  293 
Murray's  operation  for  ligation 

of  abdominal  aorta,  iii.  311 
Muscle  or  muscles,  abdominal, 

rupture  of,  in   contusions 

of  abdomen,  v.  856 
of  anus,  vi.  95 
atrophy  of,  iii.  6 
ciliary,  v.  175 
contractures  of,  iii.  5 

in  strumous  synovitis,  iv. 
305 
diseases  of,  iii.  1 
of  eyeball,  v.  179 
fatty  degeneration  of,  iii.  7 
granular  degeneration  of,  Iii. 

6 
gummata  of,  ii.  537  ;  iii.  12 
gunshot  wounds  of,  ii.  122 
hernia  of,  iii.  3 
hypertrophy  of,  iii.  5 
inflammation  of,  iii.  4 

gouorrhoeal,  iii.  10 

rheumatic,  iii.  10 
injuries  of,  iii.  1 
of  larynx,   intrinsic,  distur- 
bances of,  V.  778 

paralysis  of,  v.  781,  787 

spasm  of,  V.  779,  780 
ossification  of,  iii.  10 

syphilitic,  ii.  537 
painful  convulsive  spasm  of, 

with  wi'y-neok,  vi.  1085 
pigmentary  degeneration  of, 

iii.  6 
of  rectum,  vi.  95 
repair  of,  in  wouuds,  ii.  21 
retraction  of,  in  stumps,  i. 

602 
ruptures  of,  iii.  2 
spasm  of,  in  stumps,  i.  602 
sterno-mastoid,     congenital 

tumor  of,  V.  600 
syphilis  of,  ii.  537 ;   iii.  11, 

12 
tumors  of,  iii.  13 
vitreous  degeneration  of,  iii.  7 
waxy  degeneration  of,  iii.  7 
wounds  of,  iii.  3 

gunshot,  ii.  122 


Muscle-beating,  i.  526 
Muscular  action  causing    rao- 
ture,  iv.  3,  83,  99 
atrophy,  progressive,  iii.  8 
contraction,     deformities     of 
lower  extremity  from,  vi. 
1053 
in  syphilis,  ii.  487 
effort  causing  aneurism,  iii. 

379 
movement,  effect  of  ansestliet- 

ios  on,  i.  407 
spasm,  in  wounds,  ii.  58 
tumor,  iv.  587.     See  Myoma, 
wasting  in  fracture,  iv.  28 
Myalgia,  iii.  1 

syphilitic,  iii.  11 
Mycetoma,  ii.  656 
Myelitis,  traumatic,  iv.  815  et 
seq. 
in  gunshot  fracture  of  sac- 
rum, iv.  865 
Myeloid  sarcoma,  iv.  612 
of  bone,  vi.  990,  992 
of  jaw,  V.  539 
tumor  of  bone,  vi.  990 
of  gum,  V.  525 
of  septum  of  nose,  v.  410 
Myoma  or  myomata,  iv.  687  et 
seq. 
of  uterus,  vi..  807.    See  Fibro- 
ma. 
Myopic  eye,  v.  183 
Myo-sclerosis  of  neck,  v.  600 
Myositis  ossificans,  iii.  10 
Myotomy  in  anchylosis  of  hip, 

iv.  480 
Myxoedema,  ii.  687,  688 
Myxoma  or  myxomata,  iv.  580 
et  seq. 
of  bladder,  vi.  358 
of  bone,  vi.  980 
cartilaginous,  iv.  580 
combinations  of,  iv.  581 
cystoid,  iv.  580 
fibrous,  iv.  680 
of  frontal  sinus,  v.  446 
hyaline,  iv.  580 
lipomatous,  iv.  580 
medullary,  iv.  580 
metamorphoses  of,  iv.  581 
of  nasal  passages,  v.  421 
of  nerves,  iii.  597 
of  palate,  v.  422 
of  parotid  gland,  v.  620 
telangiectatic,  iv.  580 
Myxo-sarcoma,  iv.  603 


"\T.ffiVOID  condition  of  gums, 

il     V.  523 

Nsevus,  iii.  367  ;  iv.  d92  et  seq. 
arterial,  iv.  592 
capillary,  iv.  593,  594 
cavernous,  iv.  593,  595 
of  neck,  v.  698,  602 
non-arterial,  iv.  596,  597 
of  parotid  gland,  v.  619 
pigmentosus,  iii.  373,  374 
pilosus,  iii.  373,  374 
of  scalp,  V.  129,  130 


Nsevus — 

of  tongue,  V.  603 
vascularis,  ii.  638 
venous,  iv.  593,  594 
Nail  or  nails,  diseases  of,  ii.  623 
growth  of,  in  fracture,  iv.  27 
hypertrophy  of,  ii.  623 
inflammation  of  matrix  of,  ii. 

624 
syphilitic  affections  of,  ii.  505, 
506 
Najiceede,  injuries  and  diseases 
of  bursse,  ii.  691 
injuries  of  head,  v.  1 
Nares,  posterior,   occlusion  of, 

congenital,  v.  410. 
Nasal  bones,  dislocation  of,  v. 
441 
fracture  of,  iv.  70,  71 
syphilis  of,  ii.  544 
calculi,  vi.  414,  416 
catarrh,    atrophic,    v.    376,. 
386,  387 
hypertrophic,  v.  376,  378, 
381,  383 
cavity  or  cavities,  abscess  of,. 
V.  395 
acne-pustules  of,  v.  395 
furuncles  of,  v.  395 
illumination  of,  v.  359 
inflammation    of,    submu- 
cous, V.  395 
medication  of,  v.  368         "* 
parasites  of,  v.  416,  417 
watery  discharge  from,  v. 
395,  396 
cough,  V.  438 
diphtheria,  v.  395 
mucous  membrane,  tubercu- 
losis of,  v.  394 
passages,  adenoma  of,  v.  418, 
434 
carcinoma  of,  v.  418,  433 
cystic  growths  of,  v.  418, 

434 
diseases  of,  v.  372 
echinocooci  of,  v.  434 
foreign  bodies  in,  v.  412,. 

413 
hypersesthesia  of,  v.  437 
myxoma  of,  v.  421 
neuroma  of,  v.  418,  434 
neuroses  of,  v.  434 
papilloma  of,  v.  418 
polypus  of,  fibrous,  v.  418, 
426,  427 
gelatinoid,  v.  418 
mucous,  V.  418,  421,  422. 
pseudo-membranes   in,    v. 

395 
sarcoma  of,  v.  418,  433 
stenosis  of,  v.  402 
syphilitic  affections  of,  v. 

390,  391 
tumors  of,  v.  418,  432 
septum.     See  Nose. 
Naso-pharyngeal    fibroma,    v.. 
431 
polypus,  V.  418,  426 
Natural  bone-setters,  iii.  713 
Naval  hospitals,  vi.  1118 
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Necessity,  operations  of,  i.  439 
Neck,  abscesses  in,  ii.  271 ;  v. 

586,  587 
adenitis  of,  v.  594,  600 
adenoma  of,  v.  594 
aneurism  of,  iii.  491 

at  root  of,  iil.  504,  509 
arrow-wounds  of,  ii.  116 
of  bladder,  bar  at,  vi.   365, 

366 
boils  of,  V.  591 
burns  of,  v.  578 
bursas  of,  ii.  705 
carbuncles  of,  v.  591 
cicatrices  of,  v.  591,  592 
congestion    of,    in   aneurism 

of  arch  of  aorta,  iii.  527 
contusions  of,  v.  577 
cysts  of,  V.  603,  605 

diagnosis    of,   from   aneu- 
rism, iii.  395 
diseases  of,  v.  573 
emphysema  of,  v.  594 
eiichondroma  of,  v.  599 
of  femur,  fracture  of,  iv.  189 

et  seq. 
fibroma  of,  v.  599,  602 
fistula  of,  T.  588 
growths  of,  papillary,  v.  598 
gummata   of,    syphilitic,   v. 

599,  603 
of     humerus,      anatomical, 
fracture  of,  iv.  119 

surgical,  fracture  of,  iv.  121 
hydrocele  of,  v.  603 
hygroma  of,  v.  603 
injuries  of,  v.  573 

gunshot,  ii.  182  et  seq. ;  v. 
590 
lipoma  of,  V.  598,  602 
lymphaugeioma  of,  v.  600 
lymphoma  of,  v.  596,  602 
myo-sclerosis  of,  v.  600 
nsevi  of,  v.  598,  602 
necrosis  of  cartilages  of,  v. 

578 
nerves  of,  wounds  of,  v.  680 
neuroma  of,  v.  599 
osteoma  of,  v.  599 
pneumocele  of,  v.  594 
posterior  region  of,   wounds 

of,  V.  583 
scalds  of,  V.  578 
of  scapula,    fracture  of,  iv. 

115,  116 
sprains  of,  v.  591 
stiffness  of,  in  allo-axoid  dis 

ease  of  spine,  iv.  958 
surgical  anatomy  of,  v.  573 

et  seq. 
tiimors  of,  V.  593,  600  et  seq. 

congenital,  v.  578,  600 

malignant,  v.  595,  602 
vessels  of,  wounds  of,  v.  580 
wounds  of,  V.  579  et  seq. 

gunshot,  ii.  182  et  seq. ;  v. 
.590 
Necrosis  of  bone,  vi.  892,  910 

treatment  of,  vi.  898 
of  cartilages  of  neck,  v.  578 
causing  fracture,  iv.  12 


Necrosis — 

from  chronic  articular  ostei- 
tis, iv.  364 

connective-tissue,  with  puru- 
lent infiltration,  i.  127 

delayed  union  in  fracture 
from,  iv.  44 

excision  for,  iv.  448 

from  fracture,  iv.  33 
of  jaw,  iv.  76 

from    gunshot   contusion    of 
spinal  column,  iv.  773 
fracture  of  sacrum,  iv.  865 

of  hard  palate,  v.  521 

of  hiimerus,  resection  for,  iv. 
473 

of  jaw,  V.  529,  530 

of  ribs,  excision  for,  iv.  462 

of  skull.     See  Skull. 

of  spine,  iv.  916 

in  stumps,  i.  605 
Needle  or  needles,  i.  578 

exploring,  in  examination  of 
female  genital  organs,  vi. 
675 

gilt-steel,    in     treatment    of 
false-joint,  iv.  61 
Needle  operation  in  cataract,  v. 

244 
Neoplasms.     See  Tumors. 

of  urethra,  vi.  484 
Nephrectomy,  v.  1097 

abdominal,  v.  1100 

lateral,  retro-peritoneal,  v. 
1102 

lumbar,  v.  1097 
Nephrism,  i.  327 
Nephro-lithotomy,  v.  1093 
Nephrorraphy,  v.  1096 
Nephrotomy,  v.  1092 
NiSrao,  pian  of,  ii.  596 
Nerve  or  nerves,  abducent,  in- 
juries of,  V.  105 

arrow-wounds  of,  ii.  114 

auditory,  affections  of,  v.  353, 
354 
injuries  of,  v.  106 

avulsion  of,  iii.  553 

cancer  of,  iii.  597 

cauterization  of,  iii.  562 

compression  of,  iii.  546  et  seq. 

concussion  of,  iii.  546 

congestion  of,  iii.  579 

contusion  of,  iii.  550  et  seq. 

cranial,  injuries  of,  v.  102, 
107 

crushing  of,  iii.  551  et  seq. 

cysts  of,  iii.  597 

delirium,  from  lesions  of,  i. 
383 

diseases  of,  iii.  545 

division  of.     See  Neurotomy. 

elongation  of,  iii.  625  et  seq. 
See  also  Nerve  stretching. 

epitheliomai;a  of,  iii.  597 

facial,  injuries  of,  v.  106 

fibromata  of,  iii.  596 

glosso-pharyngeal,  injuries 
of,  V.  106 

hypoglossal,  injuries  of,  v. 
106 


Nerve  or  nerves — 

inflammatory  lesions  of,  iii.. 

579 
injuries  of,  iii.  545 

and    diseases    of,    arthro- 
pathies from,  iv.  422  et 
seq. 
disturbances   from  central 
irritation   following,  iii. 
574 
in  fractures  of  clavicle,  iv. 
106 
of  lower  end  of  humerus,, 
iv.  140 
functional       disturbances 

consecutive  to,  iii.  564 
motor   disturbances    from,. 

iii.  566 
nenro-paralytic  inflamma- 
tion from,  iii.  572 
nutritive         disturbances 

from,  iii.  568 
peripheral     disturbances 

from,  iii.  565 
phenomena  consecutive  toj, 

iii.  562 
reflex  paralysis  from,   iii. 

576 
sensory  disturbances  from, 

iii.  565 
trophic  disturbances   con- 
secutive to,  iii.  564 
lesions  of,  in  syphilis,  li.  54& 

et  seq. 
ligation  of,  iii.  561 
lingual,  division  of,  in  cancer 

of  tongue,  V.  508 
mixed,  neuritis  of,  iii.  583 
motor,  neuritis  of,  iii.  582 
myxomata  of,  iii.  597 
of  neck,  wounds  of,  v.  580 
oculo-motor,  injuries   of,  v. 

104 
olfactory,  injuries  of,  v.  103 
operations  practised  on,  iii. 

620 
optic,  V.  171 

injuries  of,  v.  103 
tumors  of,  v.  197 
paralysis  of,  in  fractures  of 

base  of  skull,  v.  36 
pathetic,  injuries  of,  v.  105 
pneumogastric,  injuries   of, 

V.  106 
process  of  repair  after  wounds- 

of,  iii.  562 
of  rectum,  vi.  96 
repair  of,  in  wounds,  ii.  22 
resection    of.      See    Neurec- 
tomy, 
sarcomata  of,  iii.  596 
sensory,  neuritis  of,  iii.  682 
paralysis  of,  in  syphilis,  ii. 
649 
spinal  accessory,  injuries  of,, 
V.  106 
bedsores   from   lesions   of, 

iv.  823 
implication    of,   in    Pott's- 
disease  of  spine,  iv.  958 
injuries  of,  iv.  787,  805 
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INerve  or  nerves,  spinal — 

sacro-gluteal   eschar   from 
lesions  of,  iv.  823 
stretching  of,  iii.  553,  625 
suture  of,  iii.  620  el  seq. 
traumatic  lesions  of,,  iii.  545 
trifacial,  injuries  of,  v.  105 
tumors  of,  iii.  591  et  seq.    See 

also  Neuromata, 
vasomotor,  i.  11 
■wounds  of,  iii.  554  et  seq. 
gunshot,  ii.  122 
"Nerve-injuries,  delayed  union 

in  fracture  from,  iv.  44 
Nerve-symptoms    in  diagnosis 
of  Pott's  disease  of  spine,  iv. 
958 
Nerve-tumors,  iv.  590,  591 
Nervous  centres,  injuries  and 
diseases       of,       arthro- 
pathies from,  iv.  422 
toxic  effect  of  anaesthetics 
on,  i.  414 
lesions  causing  visceral  dis- 
turbances  in   syphilis,  ii. 
554 
.supply,     defective     or     de- 
ranged, oaiising  inflamma- 
tion, i.  71 
^syphilis,   ii.  483,   547,  548, 

565 
iSystem,   central   white    and 
gray  matter  of,  i.  47 
disorders  of,  predisposing 

to  fracture,  iv.  4 
influence  of,  in  operations, 

i.  459 
motor,  disturbances  of,  in 
Pott's  disease  of  spine, 
iv.  940 
in  scurvy,  i.  291 
in  surgical  diagnosis,  i.  350 
theory  of  tetanus,  iii.  610 
."West-celled  sarcoma,  iv.  602,  622 
Net-celled  sarcoma,  iv.  603 
Neuralgia,  iii.  584  et  seq. 
of  bladder,  vi.  409,  410 
facial,  V.  459 
of  rectum,  vi.  143 
of  testicle,  vi.  602 
treatment  of,  iii.  590 
from  urethral  irritation,  ii. 
359 
Neuralgic  inflammation  of  bone, 
vi.  870 
ulcers,  ii.  279 
Neurectomy,  iii.  633  et  seq. 
in  treatment  of  neuromata, 
iii.  603 
Neuritis,  iii.  579  et  seq. 

olfactory,  in  syphilis,  ii.  521 
Jf  euroma  or  neuromata,  iii.  592 ; 
iv.  590,  591.     See  also  Tu- 
mors of  nerves, 
of  breast,  v.  838 
cellular,  iii.  592 
fibrillar,  iii.  593 
multiple,  iii.  598 
•of  nasal  passages,  v.  418,  434 
«f  neck,  V.  599 
plexiform,  iii.  694 


Neuroma  or  neuromata — 
of  skin,  ii.  637 
in  stumps,  i.  604 
treatment  of,  iii.  602,  603 
Neuro-paralytic     inflammation 
from  injuries   of  nerves,  iii. 
572 
Neuropathic  bedsores,   iv.   824 
et  seq. 
eschars.      See     Neuropathic 

bedsores, 
inflammation  .of  urinary  or- 
gans, iv.  849  et  seq. 
Neuroses  of  joints,  iv.  419 
of  nasal  passages,  v.  434 
of  testicle,  vi.  602 
Neurotomy,  iii.  633  et  seq.  * 
in  treatment  of  neuromata, 
iii.  602 
of  tetanus,  iiii  618 
Neurotrophic  bedsores,  iv.  824 
New  formations,  non-inflamma- 
tory, 1.  60 
growths  in  auditory  meatus, 
V.  307 
of  auricle,  v.  297 
NiOAiSE,  injuries  and  diseases 

of  nerves,  iii.  545 
Nipple,  affections  of,  v.  836 

retraction  of,  v.  837 
Nitrate  of  silver  in  erysipelas, 

i.  195 
Nitric  ether,  i.  431 
Nitrite  of  amyl,  i.  429 
Nitrogen,  i.  432 
Nitrous  oxide,  i.  432 
history  of,  i.  404 
mortality  from,  i.  423 
Nocturnal  pollutions,  vi.  638 
Nodes  of  hard  palate,  v.  521 
Noma,  ii.  308,  309 

pudendi,  ii.  308 ;  vi.  703 
Nomenclature  of  hemorrhage, 

iii.  47 
Non-arterial  angeioma,  iv.  593 
Non-indi\ration    of   chancroid, 

ii.  413 
Non-infective  fever,  i.  105 

inflammation,  i.  105 
Non-inflammatory  new  forma- 
tions, i.  60 
Non-puerperal  osteomalacia,  vi. 

947 
Non-pulsatile    aneurisms,     iii. 

398 
Non-traumatic  arteritis,  iii.  337 
Non-union    in    fracture.      See 

Ununited. 
Normal  ovariotomy.     See  Oo- 
phorectomy. 
Nose,  absence  of,  congenital,  v. 
442 
alse  of,  operation  for  repair 

of,  V.  452 
artificial,  v.  456 
burns  of,  v.  442 
catarrhal  ulceration  of  mu- 
cous membrane  of,  v.  392 
column  a    of,    operation    for 

repair  of,  v.  452 
deficiencies  of,  v.  442 


Nose — 

deformities  of,  v.  442 

depressed,  operations  for,  v. 
453 

diseases  of,  v.  359.  See  also 
Nasal. 

double,  V.  442 

eczematous  ulcer  of  mucous 
membrane  of,  v.  392 

fissure  of  mucous  membrane 
of,  V.  392 

fistulous  opening  into,  ope- 
ration for,  V.  453 

hemorrhage  from,  in  fracture 
of  base  of  skull,  v.  34 

Indian  method  of  restoring, 
V.  454 

injuries  of,  v.  359,  439.  See 
also  Nasal. 

Ollier's  method  of  restoring, 
V.  455 

operations  for  restoration  and 
repair  of,  v.  452  et  seq. 

scalds  of,  V.  452 

septum  of,  affections  of,   v. 
405  et  seq. 
operations  for  repair  of,  v. 
452 

shortness  of,  v.  453 

skin  of,  diseases  of,  v.  450 

subcutaneous  tissue  of,  dis- 
eases of,  V.  450 

Syme's  method  of  restoring, 
V.  455 

Taliacotian  method  of  restor- 
ing, V.  453 

tumors  of,  v.  418.  See  under 
Septum  and  Nasal  pas- 
sages. 

twitching  of,  spasmodic,  v. 
438 

ulcer  of  mucous  membrane 
of,  V.  392,  393 

watery  discharge  from,  in 
head  injuries,  v.  40,  41 

Wood's  method  of  restoring, 
V.  445 

wounds  of,  V.  441 
Nostril  or  nostrils,  chancre  of, 
V.  390 

clefts  of,  congenital,  v.  442 

closure  of,  v.  404 

fissures  of,  congenital,  v.  442 

paralysis  of,  v.  438 
Nuck,  hydrocele  of  canal  of,  vi. 

702 
Nursing  in  inflammation,  i.  154, 
155 

in  hospitals,  vi.  1117 
Nutritive  changes  in  fracture, 
iv.  27 

disturbances  from  injuries  of 
nerves,  iii.  568 
Nutrition,  disturbances  of,  i.  1 

paths  for,  i.  33 
Nymphomania,  vi.  757,  768 

in  gonorrhoea,  ii.  394 


OAKUM,   1.  480 
Obesity,   influence   of,  on 
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Obesity — 

operations,  i.  457 
Oblique    dislocation   at    knee- 
joint,  iii.  704 
fracture,  iv.  18 
Obstetrics,  anaesthesia  in,  i.  416 
Obstruction,     intestinal.      See 

Intestinal. 
Obturator  hernia,  v.  1117 
internus,  bursa  of,  ii.  716 
dislocation   of    hip    below 
tendon  of,  iii.  690  et  seq. 
manipulation    to    rupture 
tendon  of,  iii.  692 
Occipital  arlery,  ligation  of,  iii. 
297,  298 
punctured  wound  of,   iii. 
120 
■Occiput,    dislocation    of    atlas 

from,  iv.  714 
Occlusion,      intestinal.       See 
Intestinal  obstruction, 
pneumatic,  i.  595  ;  il.  50 
of  posterior  nares,  v.  410 
in  treatment  of  wounds,  ii. 

42 
of  urethra,  vi.  485 
of  veins    in  varicocele,   vi. 
585 

■  Occupation    predisposing     to 

fracture,  iv.  10 

in  surgical  diagnosis,  i.  340 
Octane,  i.  425 
Ocular  affections,  diagnosis  of, 

without    opthalmoscope,   v. 

185 
Oculo-motor  nerves,  injuries  of, 

V.  104 
Odontoid  process  of  axis,  frac- 
ture of,  iv.  753 
Odontoma,  iv.  579  ;  v.  531 
•  (Edema,  i.  107 

of  larynx,  v.  647  et  seq. 

with  pitting,  in  abscess,  ii. 
262 

of  scrotum,  vi.  547 

in  scurvy,  i.  297 

spaces  for,  i.  33 
■CEdematous  erysipelas,  i.  183 

ulcer,  ii.  279 

-  CEsophageal    instruments,    vi. 

34 
(Esophagectomy,  vi.  39 
•(Esophagismus,  vi.  28 
<Esophagostomy,  vi.  35 

■  (Esophagotomy,  vi.  35 

combined,  vi.  38 
external,  vi.  36 
internal,  vi.  38 

-  (Esophagus,  carcinoma  of,  vi. 

23  et  seq. 
coarctation-stricture    of,    vi. 

28 
dilatation  of,  vi.  29  et  seq. 

gastrotomic,  vi.  39 
diseases  of,  vi.  1 
foreign  bodies  in,  vi.  8  et  seq. 
gastrotomic  dilatation  of,  vi. 

39 
injuries  of,  vi.  1 
malformations  of,  vi.  19,  20 
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(Esophagus — 

malign  growths  of,  vi.  23 
morbid  growths  of,  vi.  22 
operations  on,  vi.  35 
paralysis  of,  vi.  29 
rupture  of,  vi.  7,  8 
sacculation  of,  vi.  29 
sarcoma  of,  vi.  23 
spasm  of,  vi.  28 
stenosis   of,    extraneous,  vi. 

28 
stricture  of,  vi.  26  et  seq. 
syphilis  of,  ii.  518 
wounds  of,  V.  582,  823  ;  vi. 
1  et  seq. 
Oiled  silk,  i.  482 
Oil 'of  turpentine  in  treatment 
of  surgical  hemorrhage,  iii. 
64 
Old  age,  delayed  union  from,  in 
fracture,  iv.  43 
operations  in,  i.  335 
dislocation.     See  Ancient, 
operation  for  aneurism,  iii. 
239,  242,  244,  431,  474,  502 
ulcers,  plastic  operations  on, 
ii.  288 
Olecranon,  deep  bursa  of,  ii.  712 
fracture  of,  iv.  148  et  seq. 
compound,  iv.  153 
Olfactory    apparatus,    syphilis 
of,  ii.  520 
nerves,  injuries  of,  v.  103 
neuritis  in  syphilis,  ii.  521 
Olliek,  inflammatory  affections 
of  bones,  vi.  843 
method  of  restoring  nose,  v. 
455  • 
Omentum,  abscess  of,  v.  1012, 
1013 
cysts  of,  V.  1065 
hydatids  of,  v.  1056 
ruptures  of,  v.  873 
Onychia,  ii.  624 
Onyohomykosis,  ii.  663 
Onyxis,  syphilitic,  ii.  505 
Oophorectomy,  vi.  835  et  seq. 
Open  or  granulating  wounds, 
treatment  of,  ii.  40 
method  of  dressing  stumps, 

i.  597 
treatment  of  wounds,  ii.  44 
wounds,  ii.  11 
Operating  surgeon  in  division 

hospital,  duties  of,  vi.  1140 
Operation  or  operations,  i.  438 
after-dressing  of,  i.  451 
ansesthesia  in,  i.  441 
assistants  during,  i.  449 
care  of  bladder  after,  i.  454 

bowels  after,  i.  454 
causes  of  death  after,  i.  472 
cheiloplastic,  v.  473  et  seq. 
choice  of,  in  subjects  of  dia- 
theses, i.  310 
circumstances ,    determining 

results  of,  i.  456 
condition  of  part  influencing, 
i.  470 
of  patient  after,  i.  470 
before,  i.  457 


Operation  or  operations — 
diet  after,  i.  453 
drainage  after,  i.  451 
eruptions  following,  ii.  610 
hemofrhage  in,  i.  469,  472 
hemorrhagic  diathesis  in,  i. 

470 
hygienic  surroundings  after, 

i.  454 
immediate  dangers  of,  i.  449 
in  infancy,  i.  334 
instruments  for,  i.  450 
on  kidneys,  v.  1090 
mode  of  conducting,  i.  448 
of  necessity  and  expediency, 

i.  439 
on  nerves,  iii.  620 
obesity  in,  i.  457 
in  old  age,  i.  335 
plastic.    See  Plastic  surgery, 
and  the  several  parts. 

for  old  ulcers,  ii.  288 
posture  of  patient  for,  i.  449 
preliminary  treatment  before, 

i.  441 
preparation  for,  i.  438 

of  patient  for,  i.  440 
rest  before,  i.  440 
rhinoplastio,  v.  452 
rules  for,  during  pregnancy, 

i.  334,  461 
shook  in,  i.  469,  473 
on  sinuses,  ii.  275 
time  of,  i.  310,  439 
treatment  of  patient  after,  i. 

452 
use  of  blunt  knives  in,  i.  451 
Operative  methods  in  amputa- 
tion, i.  579 
surgery  in  general,  i.  435 
Ophthalmia,     gonorrhoeal,    ii. 

348,  390.     See   Conjuncti- 
vitis, 
neonatorum,  v.  218,  219 
sympathetic,  v.  207 
Ophthalmic  symptoms  in  scur- 
vy, i.  300 
Ophthalmoscope,   diagnosis    of 
ocular  affections  without,  v. 
185 
Ophthalmoscopic    diseases,    v. 

283 
Optic  nerve,  v.  171 

injuries  of,  v.  103 

tumors  of,  v.  197 
Optical  defects  dependent  upon 
anatomical    peculiarities    of 
the  eye,  v.  183 
Orbit  or  orbits,   bones   of,    in 

syphilis,  ii.  543 
bony,  V.  169 

aneurism  of,  circumscribed, 
iii.  494 

cirsoid,  iii.  494 
cysts  of,  V.  196 
diseases  of,  v.  189 
injuries  of,  v.  189 
tumors  of,  v.  192 
Orbital  abscess,  v.  190 
aneurism,  iii.  492 
cellulitis,  ii.  685 
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ecehymosis     in    fracture    of 

bones  of  skull,  v.  34 
tumors,  pulsating,  treatment 
of,  iii.  495 
Orchitis,  vi.  603 

acute,  vi.  603  et  seq. 
chronic,  vi.  612 
compression  in,  vi.  612 
diagnosis  of,  vi.  608 
after  perineal  lithotomy,  vi. 

281 
rheumatic,  vi.  608 
strumous,  vi.  618  et  seq. 
syphilitic,  ii.  523  ;  vi.  613  et 

seq. 
treatment  of,  vi.  610,  611 
varieties  of,  vi.  607 
variolous,  vi.  608 
Organs,  digestive,  affections  of, 
from  head-injuries,  v.  108 
genital.     See  Genital, 
urinary.     See  Urinary, 
disorders  of,  from  lesions  of 
spinal  cord,  iv.  842 
Orifice  of  sinus,  appearance  of, 

ii.  272 
Orthopsedic  surgery,  vi.  JOOl 
Os  oalcis.     See  Calcaneuii. 
Osseous  changes  in  rachitis,  i. 
258  ;  vi.  942 
inflammation,  minute  pheno- 
mena of,  vi.  851 
system  in  syphilis,  ii.  481, 

539 
tumors,  iv.  576  ;  vi.  974.    See 
Exostoses     and     Osteo- 
mata. 
of  nasal  passages,  v.  418 
of  septum  of  nose,  v.  409 
Ossific   deposit    in    penis,    vi. 

541 
Ossification  of  arteries  causing 
aneurism,  iii.  382 
of  muscle,  iii.  10 
of  tendons,  iii.  22 
Ossifluent  abscess,  vi.  901,  931 
Osteitis,  vi.  852  et  seq. 

articular,  acute,  iv.  345  etseq. 
chronic,  iv,  354  et  seq. 
caries  from,  iv^363 
disease  of  lungs  in,  iv. 

365 
^videment  for,  iv.  367 
lardaceous  disease  in, iv. 

365 
neurosis  from,  iv.  364 
deformans,  vi.  945,  955,  963 
interna,  in  Pott's  disease  of 

spine,  iv.  923 
joint  disease  from,  iv.  345 
mastoid,  v.  340  et  seq. 
neuralgic,  vi.  870 
rheumatic,  vi.  868 
in  stumps,  i.  604 
Osteo-ohondritis  in  hereditary 

syphilis,  ii.  563 
Osteoclast   in    deformity   after 

fracture,  iv.  65 
Osteocopic  pains,. ii.  481,  539 
Osteogenic  exostoses,  vi.  976 


Osteoid  chondromata,  iv.  433 

chondro-sarcoma,  of  law,  v. 
540 

tumors,  vi.  996 
Osteoma  or  osteomata,  iv.  576 ; 
vi.  974.     See  Exostoses. 

appearance  of,  after  removal, 
iv.  577 

of  auditory  meatus,  v.  307 

combinations  of,  iv.  578 

course  of,  iv.  577 

diagnosis  of,  iv.  578 

of  frontal  sinus,  v.  446 

of  jaw,  V.  536 

metamorphoses  of,  iv.  578 

microscopic  characters  of,  iv. 
577 

of  neck,  v.  599 

prognosis  of,  iv.  679 

of  scalp,  V.  118 

symptoms  of,  iv.  578 

treatment  of,  iv.  579 
Osteomalacia,  vi.  943 

causes  of,  vi.  957  et  seq. 

deformities    of    skeleton  in, 
vi.  946 

effect  of  Porro's  operation  in, 
vi.  774 

fractures  in,  vi.  947 

history  of,  vi.  943 

hypertrophic,     benign,    vi. 
963  et  seq. 

non-puerperal,  vi.  947 

pathology  of,  vi.  945 
I    prognosis  of,  vi.  961 

puerperal,  vi.  947 

of  special  parts.     See  under 
each  part.  '  • 

structure  of  bone  in,  vi.  950 

symptoms  of,  vi.  954 

treatment  of,  vi.  961  et  seq. 
Osteomyelitis,  vi.  852 

in   contusions    of   skull,   v. 
14 

in  stumps,  i.  604 
Osteopathies,  tuberculous,   vi. 
906 
inoculability  of,  vi.  914 
parasitic  nature  of,  vi.  914 
seat  of,  vi.  917 

tii^ercu'lo-sorofulous,   ampu- 
■•^^atioiwfe,'  vi.  936 
cautsrizatdt^in,  vi.  933 
diagnosis  o^^.  921 
etisiogy  of'vi.  920 
extirpation  of  sac  in,  vi. 
.    931 

gouging  in,  vi.  935 
injeotions^n,  vi.  932     » 
pathology  of,  vi.  906 
prognosis  of,  vi.  926 
resection  in,  vi.  936 
scraping  in,  vi.  931 
symptoms  of,  vi.  921 
treatment  of,  general,  vi. 
927  et  seq. 

^    trephining  in,  vi.  935 
OsteTs-periostitis   of   skull,   v. 

138, 139 
Osteoplastic  resection  of  upper 

jaw,  iv.  455,  459 


Osteoporosis,  fatty,  vi.  96T 
senile,  vi.  967 
of  skull,  V.  147 
treatment  of,  vi.  970 
Osteophytes,  vi.  974 
Osteo-sarcoma  of  jaw,  v.  540 
Osteotomy,  vi.  1045 

in  bony  anchylosis,  iv.  412' 
with  chisel,  vi.  1045 
in  genu  valgum,  vi.  1050 
with  osteotome,  vi.  1045 
with  saw,  vi.  1046 
subcutaneous,   in  deformity- 
after  fracture,  iv.  66 
in  old  dislocations  of  hu- 
merus, iii.  672 
in  true  or  bony  anchylosis,, 
iv.  413,  447 
Otalgia,  V.  553 
Othsematoma,  v.  296 
Otitis  media  catarrhalis  acuta,. 
V.  314 
chronica,  v.  318 
Outward  dislocation  of  patella, 
iii.  701 
of  radius  and  ulna,  iii.  676- 
Oval  amputation,  i.  584 
Ovarian  abscess,  v.  1029,  1033 
cystomata,  vi.  789 
cysts,  vi.  789 

diagnosis  of,  vi.  798  et  seq. 
morbid  anatomy  of,  vi.  790- 
prognosis  of,  vi.  803 
suppurating,  v.  1038,  1040' 
symptoms  of,  vi.  793  et  seq.. 
treatment  of,  vi.  804 
tumors,  vi.  789 
operations  for,  vi.  828 
Ovariotomy,  vi.  828 

abdominal,  vi.  828  et  seq. 
after-treatment  of,  vi.  834 
complications  in,  vi.  834 
oontra-indioations  to,  vi.  834 
normal.     See  Oophorectomy, 
vaginal,  vi.  828 
Ovary,  carcinoma  of,  vi.  806 
cysts  of,  vi.  789.     See  Ova- 
rian, 
dermoid  cysts  of,  vi.  804 
hydatids  of,  vi.  805 
sarcoma  of,  vi.  806 
solid  tumors  of,  vi.  805 
Oxalate-of-lime  calculus,  vi.  166- 
Oyster-shell  wounds,  ii.  89 
Ozsena,  v.  388,  389 


PACHYDERMATOCELE,     v. 
118 
Pachymeningitis,  v.  74 
Packaed,  injuries  of  bones,  iv.  1 

.ppisoned  wounds,  ii.  83 
Pagg^u  treatment  of  surgical 

hemorrhage,  iii.  70 
Pain  in  abscess,  ii.  261 
in  fracture,  iv.  26 
in  gunshot  wounds,  ii.  127 
in  incised  wounds,  ii.  13 
in  inflammation,  i.  98 
in  intestinal  obstruction,  vi. 
53 


GENERAL   INDEX. 


1251 


Pain — 

osteocopic,  ii.  481,  539 

seat  of,  in  synovitis,  iv.  267 

et  seq. 
shook  caused  by,  i.  359 
significance    of,    in    surgical 

diagnosis,  i.  351 
in  simple  synovitis,  iv.  267 
starting,  in  strumous  syno- 

vf&^iv.  311 
in  wounds,  ii.  57 
Painful  irritable  ulcer  of  rec- 
tum, vi.  108,  110 
subcutaneous  tubercle.     See 
Tubercle. 
Palate,  cleft,  v.  615  et  seq. 
defects  of,  congenital,  appa- 
ratus for,  V.  570 
.     diseases  of,  v.  493,  515 
epithelioma  of,  v.  523 
hard,  necrosis  of,  v.  521 

nodes  of,  V.  521 
injuries  of,  v.  493 
lesions   of,   acquired,    treat- 
ment of,  V.  571 
mechanical   treatment  of, 
V.  568 
malformations  of,  v.  515 
sarcoma  of,  v.  522 
tumors  of,  v.  522 
ulceration  of,  v.  521 
Palate-bones,  syphilis  of,  ii.  544 
Palfyn,  suture  of  intestine,  v. 

938 
Palm,    aneurism    of,    iii.    245, 

481,  482 
Palmar  abscess,  iii.  20 

arch,  punctured  wounds  of, 

iii.  121 
syphiloderm,  ii.  496 
Palpation,    abdominal,  in   ex- 
amination of  female  genital 
organs,  vi.  667 
Palsies     in    Pott's   disease    of 
spine,  iv.  941 
in  wounds  of  head,  v.  88,  91 
Pancreas,  abscess  of,  v.  1011, 
1012 
cysts  of,  V.  1063,  1065 
operations  on,  v.  1113 
ruptnl^  of,  V.  882 
in  scunvy,  i.  292 
syphilis  of,  ii.  530 
wounds  of,  v.  924 
Paper  lint,  i.  480 
Papillse  of  tongue,  warty,  v.  505 
Papillary   growths  of  neck,  v. 
598 
processes,   cysts  from  union 

of,  iv.  657 
tumor,  iv.  624.     See  Papil- 
loma. 
Papilloma,  iv.  624  et  seq. 
of  bladder,  vi.  355  et  seq. 
'  cystotomy  for,  vi.  357 
of  gums,  V.  525 
metamorphoses  of,  iv.  625 
of  nasal  passages,  v.  418 
of  scalp,  V.  118 
of  septum  of  nose,  v.  410 
of  tongue,  V.  505 


Papillomatous   epithelioma    of 

skin,  ii.  651 
Papular  syphiloderm,  ii.  493, 

560 
Papule,  moist,  ii.  494,  508 

vegetating,  ii.  495 
Papulo-squamous  syphiloderm, 

ii.  495,  496 
Paquelin's  cautery,  i.  505 
Paracentesis  of  bowel  in  intes- 
tinal obstruction,  vi.  65 
capitis  in  hydrocephalus,  v. 

165 
of  membranatympanj,  v.  323 
of  pericardium,  v.  821 
in  pleural  effusions,  v.  815 
for  tympanites  from  lesion  of 

spinal  cord,  iv.  852 
vesicse,  vi.  410 
Paraifin  bandage,  i.  500 
Paralysis  of  bladder,  vi.  407 
delayed   union    in    fracture 

from,  iv.  43 
facial,  V.  458. 

in  fracture  of  base  of  skull, 
V.  36. 
of  vertebrae,  iv.  762 
hypersemia  of,  i.  18 
infantile,  iii.  9 
of  motor   nerves  of  eye,    in 

syphilis,  ii.  550 
of  muscles  of  larynx,  v.  781, 

787 
of  nostrils,  v.  438 
of  oesophagus,  vi.  29 
pseudo-hypertrophic,  iii.  9 
reflex,  from  injuries  of  nerves, 

iii.  576 
in  syphilis,  ii.  549 
Paralytic  equinus,  vi.  1007 

varils,  vi.  1028 
Parangi,  ii.  594 
Paraphimosis,  vi.  539 

in  gonorrhoea,  ii.  335,  382 
from  simple  venereal  ulcer, 
ii.  437,  444 
Paraplegia  in  syphilis,  ii.  651 
Parasites,  animal,  of  skin,  ii. 
666 
bone-inflammation      due     to 

presence  of,  vi.  875 
of  cellular  tissue,  ii.  688 
inflammation  caused  by,  i.  85 
of  mamma,  v.  836 
of  nasal  cavity,  v.  416,  417 
vegetable,  of  skin,  ii.  656 
Parasitic  affections  of  skin,  ii. 
656 
cysts,  iv.  657 

nature  of  tubercular   osteo- 
pathies, vi.  914 
tumors  of  muscle,  iii .  14 
Parenchymatous  exostoses,   T, 
154;  vi.  975 
hemorrhage,    iii.   279,   283 ; 

iv.  686 
injection  of  ergotine  for  an- 
eurism, iii.  417,  511 
keratitis,  v.  228,  233  , 
Parietes,  abdominal.     See  Ab- 
dominal. 


Parietes — 

thoracic,    contusions    of,   v. 
793,  794 
Paronychia,  ii.  624,  682  ;  iii.  19 
Parostitis,  vi.  857 
Parotid  bubo,  v.  616 
calculus,  V.  618 
fistula,  V.  617 
gland,  carcinoma  of,  v.  620 
cysts  of,  v.  619 
hypertrophy  of,  simple,  v. 

619 
lipoma  of,  v.  619 
myxoma  of,  v.  620 
naevi  of,  619 

surgical  afifections  of,  v.  614 
tumors  of,  v.  618,  620 
of  lymphatic  glands  over, 
V.  620 
tumor,  glandular,  v.  619 
Parotitis,  v.  615,  616 
Partial  dislocation  of  shoulder, 
iii.  661 
fracture,  iv.  20 
gastrectomy,  v.  1106  et  seq. 
Pakvin,  injuries   and  diseases 

of  female  genitals,  vi.  663 
Passages,  false,  from  urethra, 
vi.^1 
nasal.     See  Nasal, 
respiratory,   syphilis   of,    ii. 
530 
Passive  epistaxis,  v.  397 

motion,  i.  526  ;  iv.  67,  277 
Patches,  mucous,  of  mouth,  in 
hereditary   syphilis,   ii. 
562 
seat  of,  ii.  508 
treatment  of,  ii.  610 
Patella,  dislocation  of,  iii.  701 
excision  of,  iv.  623 
fracture  of,  iv.  221  et  seq. 
compound,  iv.  266 
Patent  urachus,  v.  966  ;  vi.  339 
Pathetic  nerve,  injuries  of,  v. 

105 
Pearl-tumor,  iv.  602 
Pedicles    of    vertebrae,    simple 

fracture  of,  iv.  760 
Pediculosis,  ii.  669,  670 
Pegs,    ivory,    in    treatment   of 

false-joint,  iv.  61 
Pellets  and  bullets,  i.  481 
Pelvic  bloodvessels,  wounds  of, 
iii.  233 
cellulitis  in  gonorrhcEa,  ii.  344 
haematocele,  vi.  823  et  seq. 
Pelvis,  arrow-wounds  of,  ii.  117 
changes  in  bones  of,  in  rachi- 
tis, i.  267 
excisions  of,  iv.  463 
fractures  of,  iv.  90  et  seq.- 
gunshot  injuries  of,  ii.    197 

et  seq. 
of  kidney,  fistulte  communi- 
cating with,  V.  961,  962 
laceration  of,  v.  879 
osteomalacia  of,  vi.  949 
Penetrating   wounds   of    abdo- 
men, ii.  191;    V.  899.     Sea 
Abdomen. 
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Penetrating  wounds — 
of  chest,  V.  805 
of  eye,  v.  201  et  seq. 
of  gall-bladder,  v.  921,  922 
of  gall-duots,  V.  921,  922 
of  intestine,  v.  915,  917 
of  kidney,  v.  925,  928 
of  liver,  v.  920 
of  spleen,  v.  923,  924 
of  stomach,  v.  913,  914 
Penile  hypospadia,  vi.  489 
Penis,  abscess  of,  vi.  532 
adhesion  of,   congenital,  vi. 

535 
amputation  of,  vi.  544,  545 
carcinoma  of,  vi.  542 
cysts  of,  vi.  540 
defects  of,  congenital,  vi.  534 
diseases  of,  vi.  527 
dislocation  of,  vi.  529 
elephantiasis  of,  vi.  541 
epithelioma  of,  vi.  542  et  seq. 
erysipelas  of,  vi.  533 
fracture  of,  vi.  529 
gangrene  of,  vi.  532,  533 
incurvation  of,  congenital,  vi. 

535 
inflammation  of,  vi.  532 
Injuries  of,  vi.  527 
ligation  of  dorsal  artery  of, 

iii.  315 
ossific  deposit  in,  vi.  541 
syphilis  of,  ii.  522 
torsion  of,  vi.  535 
tumors  of,  vi.  540,  541 
vegetations  of,  vi.  541 
warts  of,  vi.  541 
wounds  of,  vi.  527  et  seq. 
Penitis,  vi.  532 
Pentane,  i.  425 

Perchloride-of-iron  dressing  for 
stumps,  i.  596 
injection  of,  in  aneurism, 
iii.  413,  487,  511 
in  vascular  tumors,  iii. 
357 
in    treatment  of   surgical 
hemorrhage,  iii.  65 
Percussion,  i.  526 

in    examination    of    female 
genital  organs,  vi.  673 
Perforating  caries  of  skull,  v. 
143 
ulcer  of  foot,  ii.  648,  730 
Perforations  of  bone,  iv,  19 
Peri-arteritis,  iii.  330,  383 
Peri-arthritic  cellulitis,  ii.  678, 

679 
Peri-artioular  abscess  or  stru- 
mous synovitis,  iv.  308 
Peri-csecal    cellulitis,    ii.    683, 

684 
Pericardium,  paracentesis  of,  v. 
821 
rupture  of,  v.  801 
wounds  of,  iii.  227;  v.  808 
Perichondritis,  v.  702,  704 

of  auricle,  v.  296,  297 
Pericranial  sarcoma  of  skull,  v. 

151 
Pericranitis,  v.  138 


Perineal  fistula  after  perineal 
lithotomy,  vi.  284 
hernia,  v.  1172 
lithotomy.     See  Lithotomy. 
Perineoplasty,  vi.  688  et  seq. 
Perineorraphy,  vi.  686  et  seq. 
Perineo-scrotal  hypospadia,  vi. 

490 
Perinephric  abscess,  v.  1013  et 

seq. 
Perineum,  deep,  in  perineal  li- 
thotomy, vi.  277 
rupture  of,  vi.  685  et  seq. 
tapping  bladder  through,  vi. 

412  et  seq. 
tears  of,  vi.  685 
Perionyxis,  syphilitic,  ii.  506 
Periosteal  fibroma  of  bone,  vi. 

979 
Periosteum  in  scurvy,  1.  291 

syphilis  of,  ii.  539 
Periostitis,  vi.  852 
in  hereditary  syphilis,  ii.  563 
of  jaw,  V.  529 
of  mastoid  process,  v.  339 
in  stumps,  i.  604 
Periphalangeal     cellulitis,     ii. 

682 
Peripheral    disturbances   from 

wounds  of  nerves,  iii.  565 
Periphlebitis,  iii.  325 
Perisynovialgummata,  syphili- 
tic joint-disease  from,   iv. 
376 
tissues    in    arthritis     defor- 
mans, iv.  370 
Peritoneum,  abscess  of,  v.  995 
diffuse,  V.  1000 
cysts  of,  V.  1065 
foreign  bodies  in,  v.  995 
loose  bodies  in,  v.  995 
rupture  of,  v.  887 
Peritonitis,  erysipelatous,  i.  187 
in  gonorrhoea,  ii.  344 
in  gunshot  fracture   of   sa- 
crum, iv.  865 
intestinal   obstruction   from, 

vi.  50,  53 
after  perineal  lithotomy,  vi. 

283. 
traumatic,  v.  887  et  seq. 
Perityphlitis,  ii.  683,  684 
Peri-urethral  abscess  in  gonor- 
rhoea, ii.  336,  383 
cellulitis,  ii.  680,  681 
Peri-venous  cellulitis,  ii.  677, 

678 
Permanent  teeth,  surgery  of,  v. 

553 
Pernio,  ii.  251 
Peroneal  artery,  ligation  of,  iii. 

322,  323 
Personal    history    in    surgical 

diagnosis,  1.  341 
Persulphate  of  iron  in  surgical 

hemorrhage,  iii.  65 
PiStrissage,  i.  525 
Phagedsena  in  simple  venereal 
ulcer,  ii.  437,  444 
rarely  complicates   chancre, 
ii.  460 


Phagedsenic  xilcers,  ii.  278 
Phalanges   of  fingers,   disloca- 
tions of,  iii.  679 
excision  of,  iv.  490 
fractures  of,  iv.  184,  185 
of  thumb,  dislocations  of,  iii. 

679 
of  toes,    dislocations   of,  iii. 
712 
excision  of,  iv.  533 
fractures  of,  iv.  259 
Pharyngitis,  v.  496 
Pharyngo-rhinoscopy,    v.   359, 

363 
Pharyngotomy,    sub-hyoid,    in 
benign  growths  of  larynx,  v. 
735 
Pharynx,  erysipelas  of,  v.  496 
follicular  disease  of,  v.  500 
foreign  bodies  in,  v.  494 
hemorrhage  from,  in  fracture 

of  base  of  skull,  v.  34 
syphilis  of,  ii.  517 
tumors  of,  v.  501 
wounds  of,  V.  494 
Phimosis,  vi.  536 

circumcision  in,  vi.  538 
dilatation  of  prepuce  in,  vi. 

537 
in  gonorrhoea,  ii.  334,  381 
from  simple  venereal  ulcer, 

ii.  437,  444 
slitting  operation  in,  vi.  537 
Phlebitis,  iii.  325  et  seq. 
delirium  from,  i.  393 
gouty,  iii.  328 
idiopathic,  iii.  328 
after  perineal  lithotomy,  vi. 

282 
syphilitic,  iii.  328 
traumatic,  iii.  329 
Phlebolites,  iii.  367 
Phlegmon,  diffused,  i.  128 
of  scalp,  V.  113,  114 
in  gonorrhoea  of  female,  ii. 
394 
Phlegmonous  chemosis,  v.  216 
erysipelas,  i.  182 

in  scalp  wounds,  v.  7 
laryngitis,  v.  693 
ulcers,  ii.  278 
Phlyctenular  conjunctivitis,  v. 
217,  219 
keratitis,  v.  229 
Phonatory  apparatus,  artificial, 

V.  777 
Phosphate-of-lime  calculus,  vi. 

167 
Phosphatic,    mixed,    calculus, 

vi.  166 
Phosphaturia,  1.  331 
Phosphorus-necrosis  of  jaw,  v. 

530 
Phosphorus-osteitis,  vi.  872 
Phtheiriasis,  ii.  669 
Pia  mater,   hemorrhage   from, 

V.  51 
Plan.     See  Yaws, 
of  N^rac,  ii.  596 
Pigmentary    degeneration     of 
muscle,  iii.  6 
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Pigmentary — 

syphiloderm,  ii.  504 
Pimple,  Amboyna,  ii.  596 
Pirogoff's  amputation,  i.  658 
Pityriasis  versicolor.   See  Tinea 

versicolor. 
Pivot-teeth,  v.  564 
Placenta,  syphilis  of,  ii.  558 
Plantar  aneurism,  iii.  454 
arch,  punctured  wounds  of, 

iii.  124 
syphiloderm,  ii.  496 
Plants,    poisonous    action    of, 

causing  inflammation)  i.  82 
Plastic  exudation,  i.  108 
iritis,  V.  236 
lymph,  i.  110 

operations.     See  Plastic  sur- 
gery, 
in  old  ulcers,  ii.  288 
surgery,  i.  531  et  seq. 
Plates,     atmospheric-pressure, 
for  artificial  teeth,  v.  564 
with     clasps,    for     artificial 
teeth,  V.  564 
Pledget,  i.  481 
Plethora  in  operations,  i.  458 

seminal,  ii.  358 
Pleural  effusion,  treatment  of, 

V.  815  et  seq. 
Plexiform  angeioma  of  scalp,  v. 
129 
neuroma,  iii.  594 
sarcoma,  iv.  601 
Pliers,  cutting,  i.  573 
Pneumatic  aspiration,   i.  595  ; 
ii.  50 
occlusion,  i.  595 ;  ii.  50 
Pneumatocele,  v.  119,  120,  121 

of  scrotum,  vi.  549 
Pneumocele  of  neck,  v.  594 
Pnenmogastrio  nerves,  injuries 

of,  V.  106 
Podelkoma,  ii.  655 
Pointing  of  abscess,  ii.  263 
Poison-apparatus  of  snake,  ii. 

94 
Poisoned  arrows,  ii.  106 
wounds,  ii.  83 
of  face,  V.  457 
Poisoning  by  arnica,  ii.  607 

by  sumach,  ii.  605 
Poisonous  effluvia,  ii.  90 
Politzer's  method  of  examining 

middle  ear,  v.  309 
Pollutions,  diurnal,  vi.  638 

nocturnal,  vi.  638 
Polypoid  growths   of  external 
auditory  canal,  v.  305 
of  middle  ear,  v.  331 
Polypus  of  cervix  uteri,  vi.  729 
of  frontal  sinus,  gelatinous, 

V.  446 
of  gums,  V.  524 
of  nasal  septum,  v.  410 
passages,   fibrous,  v.  418, 
425,  427 
gelatinoid,  v.  418 
mucous,  V.  418,421,422 
naso-pharyngeal,  v.  418,  426 
of  rectum,  vi.  140,  141 


Polypus — 
of  umbilicus,  v.  864 
of  urethra,  vi.  484 
of  uterus,  vi.  729 

fibrous,  vi.  807,  808 
of  vagina,  mucous,  vi.  715 
Polysarcia,  ii.  687 
Polyuria,  i.  331 

PoNCET,  tumors  of  bone,  vi.  973 
Popliteal    aneurism,    iii.   458, 
463,  464 
treatment  of,  by  compres- 
sion, iii.  460  et  seq. 
statistics  of,  iii.  46.3 
by  digital  pressure,  iii. 

461 
by  Esniarch's   bandage, 

iii.  460 
by  flexion,  iii.  458 
by  indirect  pressure,  iii. 

461 
by    instrumental    pres- 
sure, iii.  462 
by  ligation    of    femoral 

artery,  iii.  464 
by  weight-pressure,  iii. 
461 
artery,  ligation  of,   iii.  320, 
457 
punctured  wounds  of,  iii. 

124 
rupture  of,. iii.  148 
bursa,  ii.  720 
Popliteus  bursa,  ii.  725 
Porcellanous  deposit  in  arthri- 
tis deformans,  iv.  371 
Porro-Csesarean  section ,  vi.  770. 
See  Laparo-hystero-oophorec- 
tomy. 
Port-wine  mark,  iii.  373,  374 

of  face,  V.  472 
Position  in  inflammation,  i.  144 
in  surgical  hemorrhage,  iii. 
66 
Post,  injuries  and  diseases  of 
the  face,  cheeks,  and  lips,  v. 
457 
Posterior     dislocations.        See 
Backward, 
fossa  of  base  of  skull,  fracture 

of,  V.  37 
nares,  occlusion  of,  congeni- 
tal, V.  410 
tibial  artery,  aneurism  of,  iii. 
455 
ligation  of,  iii.  321,  322, 

456 
punctured  wounds  of,  iii. 
124 
Posthitis,  vi.  531 
Post-mammary  abscess,  v.  832 
Post  -  pharyngeal    abscess     in 
Pott's  disease  of  spine,  iv. 
929 
Posture  or  attitude  m  surgical 
diagnosis,  i.  343 
causing  aneurism,  iii.  380 
of  patient  for  operation,   i. 
449 
Potential  cautery  in  false  joint, 
iv.  62 


Pott's  disease  of  spine,  iv.  918. 
See  Spine, 
fracture,  iv.  244 
Pouches,  urinary,  vi.  481,  485 
Pregnancy,  i.  332 

with  cancer  of  cervix  uteri, 

vi.  735 
delayed   union   in   fracture 

from,  iv.  43 
ectopic,    elytrotomy  in,    vi. 
782 
laparo-cystectomy    in,    vi. 
782 
operations  in,  i.  334 
trauuiatisms  of  genital  zone 
in,  vi.  695 
Pregnant   litems,   wounds   of, 

vi.  676 
Pre-patellar  bursa,  ii.  717 
bursitis  of,  ii.  717,  718 
Prepuce,  absence  of,  vi.  535 
division    of,   congenital,   vi. 

535 
herpes  of,  vi.  534.     See  also 
Phimosis  and  Paraphimo- 
sis. 
Preputial  calculus,  vi.  180,  531 
Prescribing  surgeon  in  division 

hospital,  duties  of,  vi.  1140 
Pressure.     See   also   Compres- 
sion, 
for  aneurism,  choice  of  difi'er- 
ent  forms  of,  iii.  428 
digital,-  iii.  423,  461 
instrumental,  iii.  422,  462 
rapid  method  of,  iii.  424 
external  to  bowel,  intestinal 

obstruction  from,  vi.  53 
in  hydrocephalus,  v.  165 
in  sinuses,  ii.  274 
in  wounds,  Ii.  231 
Pressure-symptoms    of   aneu- 
rism, iii.  392 
Pre-tibial  bursa,  ii.  719 
Prevention  of  inflammation,  i. 
138,  140 
of  shock,  i.  371 
Priapism,  vi.  660,  661 

from  fractures  of  vertebrae,  iv. 

762 
from  spinal  injuries,  iv.  853, 
856 
Primary  adhesion  in  wounds, 
ii.  15 
epistaxis,  v.  397 
hemorrhage,  iii.  50 

parenchymatous,  iii.  280 
neuritis,  iii.  580 
union,  treatment  to  secure, 
ii.  28 
Process  or  processes,  condyloid, 
of  lower  jaw,  fractures  of, 
iv.  75 
coracoid,  dislocation  of  scap- 
ular  end  of    clavicle   be- 
neath, iii.  660 
coronoid,  of  lower  jaw,  frac- 
ture of,  iv.  75 
inflammatory,    in   bone,   ex- 
perimental   study  of,   vi. 
845 
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Trocess  or  processes — 
mastoid,   diseases   of.      See 

Mastoid, 
papillary,  cysts   from  union 
of,  iv.  657 
Procidentia  of  rectum,  vi.  137 
Proctitis,  vi;  112 
Profunda  femoris,  aneurism  of, 
iii.  467 
punctured  wounds  of,  iii. 
123 
Progressive  muscular  atrophy, 

Iii.  8 
Prolapsus     of    tongue     with 
hypertrophy,  v.  502 
of  rectum,  vi.  137 
Prolonged  suppuration,  1.  213 
Prophylactic  measures  in  gonor- 
rhoea, ii.  360 
Prostate,  adenoma  of,  vi.  388 
atrophy  of,  vi.  387 
an<^  bladder,  rupture  of,  vi. 

420 
calculus  of,  vi.  176, 177,  392, 

394    ■ 
cancer  of,  vi.  389 
cysts  of,  vi.  392 
diseases  of,  vi.  323 
enlarged  lobe  of,  in  perineal 

lithotomy,  vi.  278 
fibroma  of,  vi.  388 
hypertrophy  of,  vi.  376,  377 
incontinence  of  urine  from, 

vi.  385 
treatment  of,  vi.  382  et  seq. 
injuries  of,  vi.  323,  370 
tubercle  of,  vi.  391 
tumors  of,  vi.  388 
Prostatic  abscess,  vi.  372 
'  in  gonorrhoea,  ii.  385 
irritation,  vi.  375,  376 
Prostatitis,  acute,  vi.  372,  374 
chronic,  ii.  385  ;  vi.  374 
follicular,  vi.  372 
in  gonorrhcea,  ii.  337,  384 
parenchymatous,  vi.  372 
Prostate-cystitis  in  gonorrhoea, 

ii.  384 
Prostatorrhoea,  vi.  375 
Prostatotomy,  vi.  419 
Prostration  with  excitement,  i. 

363 
Protection  of  wounds,  ii.  33 
Protective,  i.  482 
Prothetic  apparatus  for  excision 
of  elbow-joint,  iii.  731 
for  lower  extremity,  i.  608 
for  upper  extremity,  i.  607 
dentistry,  v.  563 
Protrusion  of  brain-substance, 
V.  66,  67 
of  viscera  in  wounds  of  abdo- 
men.    See  Abdomen. 
Proximal  delegation  in  aneur- 
ism, iii,  432 
pressure   in   aneurism,   Iii. 
474,  478,  486,  510 
Pruritus  ani,  vi.  139 
Psammoma,  iv.  602,  622 
Pseudarthrosis,   iv.   47.      See 
False  joint. 


Pseudo-hypertrophic  paralysis, 

iii.  9 
Pseudo-malacia    of    inflamed 

bone,  vi.  966 
Pseudo-membranes     in     nasal 

passages,  v.  395 
Pseudo-venereal  affections,  ii. 

587,  591 
Psoas  abscess  in  Pott's  disease 

of  spine,  iv.  929 
Psoriasis  linguae,  v.  504 
Ptosis,  v.  272 
Pubic  symphysis,  resection  of, 

iv.  464 
Pubis,    dislocation    of    femur 
upon,  iii.  694  et  seq. 
fracture  of,  rupture  of  urethra 

from,  vi.  433 
tapping   bladder   above,   vi. 
410 
below,  vi.  412 
Pudenda,  noma  of,  ii.  308 
Pudendal  hernia,  v.  1172 
Pudic  artery,  internal,  ligation 
of,  iii.  ,314,  315 
punctured    wounds   of, 
iii.  125 
Puerperal  elytrotomy,  vi.  785 
laparotomy,  vi.  780 
laparo-cystectomy,    vi.     782, 

785 
laparo-cystotomy,   vi.    782, 

786 
osteomalacia,  vi.  947 
Pulex  penetrans,  ii.  689 
Pulmonary  artery,  wounds  of, 
iii.  231 
vein,  wounds  of,  iii.  231 
Pulsatile  tumors  that  are  not 
aneurisms,  iii.  394 
of    bone,   vi.    985.      See 
Bone. 
Pulsating  tumors  of  orbit,  iii. 
495 
of  upper  jaw,  v.  537 
Pulsation  of  aneurism,  iii.  390 
Pulse,  change  in,  in  aneurism 
of  arch  of  aorta,  iii.  525 
slowness  of,  from  head  inju- 
ries, V.  108 
Puncturation,  i.  505 
Puncture  or  punctures  of  blad- 
der, vi.  410 
in  erysipelas,  i.  195 
in  spina  bifida,  iv.  897 
subcutaneous,  in  false  joint, 
iv.  60 
Punctured  fracture  of  skull,  v. 
18 
wounds,  ii.  89 

of  abdomen,  v.  894,  895 
of  arteries,  iii.  109,  116  et 

seq. 
of  back,  iv.  669 
of  bone,  iv.  260 
of  bursse,  ii.  698 
of  eyeball,  v.  200 
of  joints,  iii.  725 
of  larynx,  v.  629 
of  special  arteries,  iii.  118 
et  seq. 


Punctured  wounds — 

of  trachea,  v.  629,  636 
of  veins,  iii.  197 
Puncturing  the  kidney,  v.  1091 
Pupils,     irregularity     of,     in 
aneurism  of  arch  of  aorta, 
iii.  527 
multiple,-  V.  235 
Puriform  infiltration   of  bone, 

vi.  910 
Purulent  conjunctivitis,  v.  217 
et  seq. 
infiltration  with  connective- 
tissue  necrosis,  i.  127 
inflammation  of  middle  ear, 
acute,  V.  319,  321 
chronie,  v.  827,  331 
synovitis,  iv.  262 
Pus,  anatomical  characteristics 
of,  i.  116 
characters  of,  ii.  257 
distention    of    gall-bladder 

with,  V.  1070 
extravasation  of,  retro-peri- 
toneal, V.  950 
formation  of,  i.  112,  119 
liquid  portion  of,  i.  116 
physical  qualities  of,  i.  114 
poisonous     qualities     of,     i. 

123 
significance  of  odors  from,  i. 

122 
sources  of,  i.  116 
substances   mistaken   for,  i. 

126 
uses  of,  i.  124 
varieties  of,  i.  125 
waste  of  tissue  from,  i.  124 
Pus-absorption,    theory   of,    in 

pysemia,  i.  204 
Pus-corpuscle,  ii.  257  et  seq. 
Pustular  syphiloderm,  ii.  498, 

560 
Pustules,  acne,  of  nasal  cavity, 
V.  395 
malignant,  i.  228,  229 
Putrid  substances  causing  in- 
flammation, i.  90 
Pyaemia,  i.  106 

and  allied  conditions,  i.  203 
in  amputation,  i.  624 
chemical  theory  of,  i.  204 
delirium  from,  i.  393 
examination  of  blood  and  tis- 
sues in,  i.  205 
experiments  on  animals  in,  i. 

206 
germ-theory  of,  i.  205 
in  gonorrhoea,  ii.  344 
in  gunshot  fracture  of  sac- 
rum, iv.  865 
wounds,  ii.  130,  143 
mechanical     and     infectious 

emboli  in,  i.  211 
nature  of,  i.  204 
nomenclature  of,  i.  203 
after  operations,  i.  477 
after  perineal  lithotomy,  vi. 

282 
from  simple  fracture,  iv.  30 
spontaneous,  i.  214 
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Pysemia — 

symptoms  and  lesions  of,  i. 
207 

theory  of  pus- absorption  in, 
i.  204 

treatment  of,  i.  211 
P/elo-nephritis   after  perineal 

lithotomy,  vi.  283 
Pylorectomy,  v-.  1106  et  seq. 
Pylorus,  dilatation  of,  digital, 

V.  1112 
Pyonephrosis,  v.  1085 
Pyo-salpinx,  v.  1033  et  seq. 
Pyrrol,  i.  429 


QUATRES  maitres,  suture  of 
intestine,  v.  942 
Quilled  suture  in  wounds,  ii.  30 
-Quinine  in  erysipelas,  i.  198 
in  inflammation,  1.  156 


E ABIES,  i.  215 
in  dog,  i.  216 
Race,    inilnenoe    of,   in    opera- 
tions, i.  461 
Racemose  adenoma,  iv.  627 
aneurism,  iii.  377 

of  scalp,  V.  131 
glands,  syphilis  of,  ii.  529 
Kachltic  curvature  of  bone,  vi. 

940,  1044 
deformities,  resection  for,  iv. 

448 
genu  valgum,  vi.  1047 
spine,  iv.  912 
Rachitis,  i.  251 ;  vi.  939 
of  adolescents,  vi.  939 
age  of  occurrence  of,  i.  252 
anatomical  characters   of,  i. 

257 
artificial  production  of,  i.  255 
cartilaginous  changes  in,  i. 

257 
causes  of,  i.  254 
changes  of  bones  in,  i.  258, 

260  et  seq. ;   vi.  942 
■complications  of,  i.  271 
connection  of,  with  laryngis- 
mus stridulus,  i.  263 

with  syphilis,  ii.  564 
■craniotabes  in,  i.  261 
diagnosis  of,  i.  272 
■diet  in,  i.  274 
■effect  of,  on  dentition,  i.  268 
foetal,  i.  253 
frequency  of,  i.  251 
Heitzmann's  observations  in, 

i.  256 
from  improper  food,  i.  254 
inheritance  in,  i.  254 
local  inflammatory,  vi.  941 
■osseous  changes  in,  i.  258 
pathology  of,  i.  259 
predisposing  to  fracture,  Iv.  6 
prognosis  of,  i.  273. 
sequelse  of,  i.  271 
stages  of,  i.  257,  260,  270 
symptoms  of,  i.  270 
^treatment  of,  i.  274 ;  vi.  940 


Radesyge,  ii.  595 
Radial  artery,  ligation  of,   iii. 
308,  309,  482 
punctured  wounds  of,  iii. 
121 
Radical  cure  of  crural  hernia, 
V.  1159 
of  hydrocele,  vi.  565 
of  inguinal  hernia,  v.  1137 
—et  seq. 
of    umbilical    hernia,    v. 

1169 
of  varicocele,  vi.  585 
Radii,  fractures  of  both,  simul- 
taneous, iv.  170 
Radius,  epiphyseal  separation 
of,  iv.  171 
excision  of,  iv.  485 
fracture  of,  iv.  161  et  seq. 
compound,  iv.  165,  171 , 
of  head  of,  iv.  155,  156 
of  lower  portion  of,  iv.  165 

et  seq. 
of  neck  of,  iv.  161 
reduction  of,  iv.  173 
treatment  of,  iv.  164,  172 
of  upper  third  of,  iv.  161 
head   of,  dislocation   of,  iii. 

673,  674 
and  ulna,  dislocation  of,  iii. 
674  et  seq. 
Radzyge,  ii.  595 
Railway  injuries  of  spine.    See 
Spine, 
spine,  iv.  869 
Ramdohr,  suture  of  intestine, 

V.  942 
Ranula,  v.  501 

sub-hyoidean,  ii.  707 
Rapid  compression  of  nerves, 
iii.  546 
lithotrity,  vi.  232,  318.     See 

Litliolapaxy. 
mechanical      dilatation      in 
stricture    of    urethra,    vi. 
468 
Rapid-pressure  method  in  an- 
eurism, iii.  424,  428 
Rash  or  rashes  from  arsenic,  ii. 
608 
from  balm  of  Gilead,  ii.  609 
from  chrysophanic   acid,  ii. 

609 
from  crisarobin,  ii.  609 
from    internal   remedies,   ii. 

609 
from  iodine,  ii.  609 
medicinal,  ii.  608 
from  mercury,  ii.  609 
from  sulphur,  ii.  609 
from  tar,  ii.  609 
Ravaton's  method  of  amputat- 
ing, i.  585 
Reaction  from  shock,  i.  369 
Rectal  chancres,  ii.  465. 
pouches,  inflammation  of,  vi. 

144 
touch  in  examination  of  fe- 
male genital  organs,  vi.  666 
Reoto-urethral  fistula,  vi.  144, 
505  et  seq. 


Recto  vaginal  fistula,   vi.  723, 

724 
Recto-vesical  fistula,  vi.  144 
Rectum,  anatomy  of,   vi.  93  ei 
seq. 
aspiration  of  air  by,  in  peri- 
neal lithotomy,  vi.  280 
and   bladder,   hydatids    be- 
tween, V.  1057 
cancer  of,  vi.  120,  122 
diseases  of,  vi.  93 
encysted,  vi.  144 
fissure  of,  vi.  108,  110 
foreign  bodies  in,  vi.  100 
injuries  of,  vi.  93,  99 
irritable,  vi.  143 
lymphatics  of,  vi.  97 
malformations  of,  vi.  97 
muscles  of,  vi.  95 
nerves  of,  vi.  96 
neuralgia  of,  vi.  143 
opening     into    urethra,    vi. 
487 
•  painful  irritable  ulcer  of,  vi. 
108,  110 
physiology  of,  vi.  93  et  seq. 
polypus  of,  vi.  140,  141 
procidentia  of,  vi.  137 
prolapsus  of,  vi.  137 
relations  of,  vi.  97 
sloughing  of,   after  perineal 

lithotomy,  vi.  281 
stricture  of,  vi.  113 
colotomy  in,  vi.  118 
treatment  of,  vi.  115  etseq. 
syphilis  of,  ii.  518,  519 
tapping  of  bladder,  through, 

vi.  417 
ulceration  of,  vi.  113,  115  et 

seq. 
wounding    of,    in     perineal 

lithotomy,  vi.  277 
wounds  of,  vi.  99 
vessels  of,  vi.  96 
Recumbency,      prolonged      in 
Pott's  disease  of  spine,    iv. 
948 
Recurrence  of  tumors,  iv.  554 
Redness  in  inflammation,  i.  24, 

96 
Reducible  hernia,  v.  1119 
Re-excision    of    hip-joint,    iv. 
493,  501 
of  knee-joint,  iv.  509 
Reflex  action,  effect  of  anaesthe- 
tics on,  i.  408 
neuralgias,  iii.  585 
paralysis    from    injuries    of 
nerves,  iii.  576 
Regeneration,  i.  59 

of  tissues  in  wounds,  ii.  20 
Regimental  surgeons,  duties  of, 

vi.  1141 
Reid's    method     in     popliteal 

aneurism,  iii.  460 
Re-infection  in  syphilis,  ii.  456 
Relapsed  varus,  vi.  1028 
Remedies,      internal,      rashes 

from,  ii.  609 
Renal,  calculus,  v.  1075  et  seq. ; 
vi.  1^4 
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cysts  of  congenital  origin,  v. 
1062 
Repair  of  arteries  after  ligation, 
iii.  88 
after  excision,  iv.  449 
of  fractures,  iv.  35  et  seg. 
of  muscle,  in  wounds,  ii.  21 
of  nerves,  in  wounds,  ii.  22 ; 

iii.  562 
process  of,  in  wounds,  ii.  15 
of  subcutaneous  wounds,  ii. 

53 
of  wounds  hy  adhesion,  ii. 
27,  28,  41 
by  granulation,  ii.  18 
by  scabbing,  ii.  20 
of  veins  after   ligation,  iii. 
211 
Resection  or  resections,  iv.  439. 
See  also  under  Excisions. 
in  compound  fracture  of  long 

bones,  iv.  447 
in  deformity  after  fractuFe, 

iv.  66,  447 
in  false  joint,  iv.  62 
history  of,  iv.  439 
of  nerves.     See  Neurectomy, 
in  old  dislocations  of  hume- 
rus, iii.  672 
for  rachitic  deformities,  iv. 

448 
of  special   bones,   see  under 

each  bone, 
of  spinal  column,  iv.  784,  890 
in  tuberculo-scrofulous  osteo- 
pathies, vi.  936 
in  ununited  fracture,  iv.  447 
Residual  abscess,  ii.  260 
Resolution,  i.  36 
Respiration,  artificial,  i.  514  et 
seq. 
in  shock,  i.  372 
effect  of  anaesthetics  on,  i.  408 
rapid,    as   an  ansesthetic,  i. 

419 
in  surgical  diagnosis,  i.  349 
Respiratory  organs,   complica- 
tions of,  in  burns,  ii.  240 
passages,  syphilis  of,  ii.  530 
Rest  in  aneurism,  iii.  406,  410, 
509 
in  inflammation,  i.  142 
before  operations,  i.  440 
in  treatment  of  sinuses,  ii. 
274 
Retention  of  urine,  vi.  399  et 
-        seq. 

from  lesions  of  spinal  cord, 

iv.  843 
in  gonorrhoea,  ii.  384 
after    perineal    lithotomy, 

vi.  280 
treatment  of,   vi.   402  et 
'  seq. 
Retention-cysts,  iv.  655 
Reticular    lymphangeitis,   iii. 

28 
Retina,  v.  177 
Retracted  nipple,  v.  837 
testicle,  vi.  597 


Retraction  of  artery,  iii.  55 
Retractors,  i.  481,  577 
Retrograde    catheterization    in 

stricture  of  urethra,  vi.  473 
Retro-calcauean  bursa,  ii.  726 
Retro-peritoneal  extravasation, 
V.  946  et  seq. 

nephrectomy,     lateral,     v. 
1102 

suppuration,  v.  950,  952 
Retro-uterine  hsematocele,    vi. 

823 
Revaooinatibn,  i.  517 
Reverdin   on   skin-grafting,  i. 

539 
Reversion  of  testicle,  vi.  597 
Revulsion,  i.  500 

in  inflammation,  i.  153 
Reybard,  suture  of  intestine, 

V.  939,  943 
Rhabdomyoma,  iv.  587 
Rheumatic  arteritis,  iii.  350 

inflammation    of    bone,   vi. 
868 
of  muscle,  iii.  10 

orchitis,  vi.  608 

osteitis,  vi.  868 

■synovitis.     See  Synovitis. 
Rheumatism,  i.  311 

aneurism  caused  by,  iii.  389 

gonorrhoeal,  ii.  346,  388 

predisposing  to  fracture,  iv. 
3 
Rhinitis,  syphilitic,  ii.  520 
Rhinolites,  v.  414,  416 
Rhino-plastio    operations,    v. 

452 
Rhino-scleroma,  ii.  640 
Rhinoscopio  image,  v.  365 
Rhinoscopy,  v.  359  et  seq. 
Ribs,  changes  in,  in  rachitis,  i. 
265 

dislocation  of,  from  cartilages, 
iii.  651 
of  cartilages  of,  from  ster- 
num, iii.  652 
of,  from  vertebrae,  iii.  651 

excision  of,  iv.  462,  463 

fracture  of,  iv.  82  et  seq. 

osteomalacia  of,  vi.  949 
Richardson's  bellows,  i.  515 
Rickets,  i.  251  ;  vi.  939.     See 

Rachitis. 
Rigid  jacket  in  treatment  of 

Pott's  disease  of  spine,  iv. 

949 
Rigidity  in    Pott's  disease  of 

spine,  iy.  934 
Ringworm,  ii.  660 
Rodent  iilcer.    See  Epithelioma 
of  skin, 
of  cheeks,  v.  469 
of  lips,  V.  469 
of  scalp,  V.  116 
Roller  bandage,  i.  483 
Romans,    surgery    among,   vi. 

1156 
Rosacea  hypertrophica,  ii.  632. 
Rotation-method  in  upward  and 

backward  dislocation  of  hip, 

iii.  689 


Rotary  deformity  in  union  of 

fracture,  iv.  48 
Round-celled  sarcoma,  iv.  601^ 
611 
of  bone,  vi.  993 
of  jaw,  V.  539 
Roussel's  method    of   transfu- 
sion, i.  511 
Roux's  amputation,  i.  658 
operation  for  ligation  of  axil- 
lary artery,  iii.   485 
Rubber-bandage     in     simple 

synovitis,  iv.  277 
Rubber-tissue,  i.  482 
Rubefacients,  i.  501 
Rule,  application  of,  as  test  for 
dislocation  of  shoulder,   iii. 
663 
Rupture.     See  Hernia. 

of    abdominal    organs.     See- 
under  each  organ, 
of  aneurism,  iii.  398,  399 

into  abscess,  iii.  401 
of  arteries,  iii.  141,  144,  145^ 

et  seq, 
of  bladder,  vi.  326 
of  diaphragm,  v.  803 
of  eyeball,  v.  201 
of  great   venous  sinuses,  v.- 

52 
of  heart,  v.  801 
of   membrana  tympani,   v. 

352 
of  muscle,  iii.  2 
of  oesophagus,  vi.  7 
of  perineum,    vi.    685.     See- 
Perineum, 
of  tendons,  iii.  15 
of    urethra,    vi.    431.     See 

Urethra, 
of  vagina,  vi.  675 
of  veins,  iii.  202 


SABATIER,   suture   of  intes- 
tine, V.  942 
Sabre-wounds,  ii.  101  et  seg. 
Sac  of  aneurism,  iii.  390 

gangrene  of,  in  cure  of  an- 
eurism, iii.  408 
inflammation    of,   cure    or 

aneurism  by,  iii.  407 
opening  of.     See  Old  ope- 
ration, 
suppuration    of,    iii.   401, 
408,  448 
cysts  from  distension  of,  iv. 

655 
removal  of,  in  wire  operation 
for     inguinal    hernia,     v. 
1149 
Sacculated  aneurism,  iii.  876 

bladder,  vi.  353,  354 
Sacculation  of  oesophagus,  vi.  29 
Saoro-ooccygeal     tumors,    con- 
genital, iv.  901 
Sacrodynia  from  railway  inju- 
ries of  spine,  iv.  888 
Saoro-gluteal  eschars  from  le- 
sions   of    spinal     cord    and, 
nerves,  iv.  823 
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Saoro-iliao  joint,  disease  of,  iv. 

399  et  seq. 
Sacrum,  fractures  of,  iv.  93,  856 
et  seq. 
gunshot,  ii.  199  ;  iv.  859  et 
seq. 

injuries  of,  iv.  856 

resection  of,  partial,  iv.  464 
St.  Euphemia,  disease  of,  ii.  596 
St.  Paul's   Bay,  disease  of,  ii. 

596 
Saleruum,  school  of,  vi.  1177 
Salivary  fistula,  v.  458 

in   fracture  of  lower  jaw, 
iv.  76 

glands,  syphilis  of,  ii.  529 
Salivation,  ii.  572 
Salts,  ethereal,  i.  431 
Sanguineous  cysts,  iv.  661 

of  neck,  v.  6U4 
Sangniuolent  synovitis,  iv.  262 
Sanitary  care  of  troops,  vi.  1125 
Saphena,     Internal,     Weeding 

from,  i.  509 
Saponaceous  calculus,  vi.  169 
Saroocele,  syphilitic,  vi.  613 

tubercular,  vi.  618  et  seq. 
Sarcoma  or  sarcomata,  iv.  600 

alveolar,  iv.  601 

appearance  of,  after  removal, 
«      iv.  604 

of  auditory  meatus,  v.  307 

of  auricle,  v.  298 

of  bladder,  vi.  361,  362 

of  bone,  iv.  613  ;  vi.  989.   See 
Bone, 
fracture  from,  iv.  12 ;  vi. 
993 

of  breast,  v.  841,  842 

of  cervix  uteri,  vi.  729 

combinations  of,  iv.  605 

course  of,  iv.  604 

of  frontal  sinus,  v.  446 

giant-celled,  iv.  601,  612 

hemorrhagic,  iv.  603 

of  jaw,  V.  537  et  seq. 

of  joints,  iv.  433 

of  larynx,  v.  736,  738 

localities  of,  iv.  603 

lymphoid,  vi.  636 

melanotic,  iv.  603 

metamorphoses  of,  iv.  605 

microscopic  characters  of,  iv. 
604 

mixed-celled,  iv.  601,  612 

multiplication  of,  iv.  609 

myeloid,  iv.  612 

of  nasal  passages;  v.  418,  433 

of  nerves,  iii.  596 

nest-celled,  iv.  602,  622 

net-celled,  iv.  603 

of  oesophagus,  vi.  23 

of  ovary,  vi.  806 

of  palate,  v.  522 

plexiform,  iv.  601 

prognosis  of,  vi.  608 

recurrence  of,  iv.  609 

round-celled,  iv.  601,  611 

of  scalp,  V.  119 

of  septum  of  nose,  v.  410 

of  skin,  ii.  655 


Sarcoma  or  sarcomata — 
of  skull,  v.  151.    See  Skull, 
of  special  parts.     See  under 

the  several  parts, 
spindle-celled,  iv.  601,  611 
subperiosteal,  iv.  613,  614 
symptoms  of,  iv.  608 
of  testicle,  vi.  634 
of  tonsil,  V.  499 
of  trachea,  v.  761,  754 
treatment  of,  iv.  611 
of  umbilicus,  v.  864 
of  uterus,  vi.  729,  815,  816 
Sartorias,  bursa  of,  ii.  720 
Saturnism,  i.  324 
Satyriasis,  yi.  658,  660 
Saw,  amputating,  i.  571 

osteotomy  with,  vi.  1046 
Scab,  healing  under,  i.  Ill 
Scabbing  in  repair  of  wounds, 

ii.  20 
Scabies,  ii.  667,  668 
Scalds,  ii.  217  et  seq.     See  also 
Burns, 
of  abdominal  parietes,  v.  861 
albuminuria  in,  ii.  227 
delirium  from,  i.  389 
of  larynx,  v.  628,  644,  646 
of  neck,  v.  578 
of  nose,  V.  442 
of  trachea,  v.  628,  644,  646 
treatment  of,  ii.  241 
Scalp,  abscess  of,  v.  115 
aneurism  by  anastomosis  of, 
V.  131 
arterio-venous,  of,  v.  132 
cirsoid,  of,  v.  131,  132 
racemose,  of,  v.  131 
angeioma  of,  v.  129 
anthrax  of,  v.  116 
arterial  varix  of,  v.  131 
arteries  of,   aneurism  of,  v. 

132 
blood-tumors  of,  in  communi- 
cation  with    intra-eranial 
venous  circulation,  v.  124 
carcinoma  of,  v.  119 
cellulitis  of,  v.  113,  114 
contusions  of,  v.  2,  3 
cysts  of,  V.  125 
dermoid,  v.  113 
follicular,  v.  125 
sebaceous,  v.  125,  126 
serous,  v.  129 
diffuse  phlegmon  of,  v.  113, 

114 
diseases  of,  v.  Ill 
efi'nsion  of  blood  in  wounds 

of,  V.  3 
elephantiasis  of,  v.  118 
emphysema  of,  v.  119 
epithelioma  of,  v.  116 
erectile  tumors  of,  v.  129 
erysipelas  of,  i.  184  ;  v.  Ill 

et  seq. 
fatty  tumors  of,  v.  117 
fibrous  tumors  of,  v.  117 
gangrene  of,  v.  117 
gunshot  injuries  of,  ii.  171 
hsematoma  of,  v.  121 
horns  of,  v.  127,  128 


Scalp — 

hypertrophy  of,  v.  118 

injuries  of,  v.  1 

lupus  of,  V.  116 

naevus  of,  v.  129,  130 

osteoma  of,  v.  118 

papilloma  of,  v.  118 

sarcoma  of,  v.  119 

solid   congenital   tumors   of,, 
V.  119 

telangeiectasis  of,  v.  129 

tumors  of,  v.  117 

ulcers  of,  v.  115  et  seq. 

varix  of,  arterial,  v.  131 

vascular  tumors  of,  v.  129 

wounds  of,  V.  4  et  seq. 

erysipelas  in,  i.  184  ;  v.  6 
Scaphoid  bone,  dislocations  of, 

iii.  711,  712 
Scapula,   acromion  process  of. 
See  Acromion. 

excision  of,  iv.  467,  469,  470 

fracture  of,  iv.  113  et  seq. 

Osteomalacik  of,  vi.  949 

spine  of,  excision  of,  iv.  468 
Scapular  end  of  clavicle,  dislo- 
cation of,   beneath   ooracoid 

process,  iii.  660 
Scarification,  i.  505 
Scarlatina,  synovitis  following, 

iv. 293 
Scherlievo,  ii.  595 
School  of  Salernum,  vi.  1177 
Sciatic  aneurism,  iii.  471  et  seq. 

artery,  ligation  of,  iii.  314 
punctured  wounds  of,  iii. 

125 
surgical    anatomy  of,   iii. 
314 

notch,   dislocation  of  femur 
into,  iii.  684 
Scirrhxis,  or   scirrhous  cancer, 
iv.  631 

of  breast,  v.  846 
Sclera,  v.  173 

wounds  of,  V.  214 
Sclero-corneal  junction,  wounds 

of,  V.  214 
Sclerosis  of  mastoid   cells,    v. 

339,  340 
Sclerotomy  in  treatment  of  glau- 
coma, V.  257 
Scorbutic  ulcer  of  mucous  mem- 
brane of  nose,  V.  392 

parenchymatous  hemorrahge, 
iii.  282 
Scorbutus.     See  Scurvy. 
Scoutetten's  method  of  ampu- 
tating, i.  584 
Scrofula,  i.  240,  315 

causes  and  course  of,  i.  246 

connection  of,  with  syphilis, 
i,  245  ;  ii.  584 

diagnosis  of,'  i.  242 

in   gonorrhoea   and  epididy- 
mitis, i.  245 

in  gout,  i .  246 

modifications     produced     im 
other  diseases  by,  i.  245 

morbid  anatomy  of,  i.  242 

nature  of,  i.  241 
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Scrofula — 

predisposing  to  fracture,  iv.  3 
prognosis  of,  i.  246 
relation  of,  to  tubercle,  i.  244 
tissues   and  organs   affected 

by,  i.  243 
treatment  of,  i.  247,  248 
^Scrofulo-tuberculous  diseases  of 
bone,  vi.  901  et  seq. 

osteopathies,  pathology  of, 
vi.  906 
Scrofulous   caries  of  skull,  v. 

142 
inflammation  in  the,  i.  133 
kidney,  v.  1078,  1080 
testicle,  vi.  618,  624 
ulcer  of  mucous   membrane 

of  nose,  V.  393 
iScrotal  hypospadia,  vi.  490 
•  Scrotum,  affections  of,  vi.  547 
anasarca  of,  acute,  vi.  548 
cleft,  vi.  557 
contusions  of,  vi.  547 
cysts  of,  dermoid,  vi.  627 
elephantiasis  of,  vi.  549,  551 
entozoa  of,  vi.  638 
epithelioma  of,  vi.  554,  556 
eruptions  of,   cutaneous,  vi. 

547 
excision  of,  in  varicocele,  vi. 

590 
fibroma  of,  vi.  552 
gangrene  of,  vi.  548 
induration  of,  syphilitic,  vi. 

549 
lymphoma  of,  vi.  552 
melanosis  of,  vi.  556 
oedema  of,  vi.  547 
pneumatocele  of,  vi.  549 
soot-wart  of,  vi.  554 
tumors  of,  vi.  552  et  seq. 
wounds  of,  vi.  647 
■Scultetus,  bandage  of,  i.  497 
Scurvy,  i.  277,  317 

cerebral  symptoms  in,  i.  299 
from  defects  in  food,  i.  289 
diagnosis  of,  i.  301 
dissolved   union   in  fracture 

from,  iv.  45 
embolism  in,  i.  299 
■etiology  of,  i.  285  et  seq. 
<'xtravasation  of  blood  in,  1. 

297 
fever  in,  i.  300 
.geographical  limitations  of,  i. 

285 
heart  in,  1.  291 
hemorrhages  in,  i.  298 
history  of,  i.  277 
impairment  of  mental  powers 

in,  i.  296 
joints  in,  i.  291 
kidneys  in,  1.  292,  299 
liver,  spleen,   and  pancreas 

in,  i.  292,  300 
lungs  in,  i.  292 
morbid  anatomy  of,  i.  290 
mouth,  gums,  etc.,  in,  i.  291, 

296 
nervous  system  in,  i.  291 
■oedema  in,  i.  297 


Scurvy — 
ophthalmic  and  aural  symp- 
toms in,  i.  300 
pains  in  limbs  in,  i.  296 
pathology  of,  i.  293 
periosteum  in,  i.  291 
predisposing  to  fracture,  iv.  3 
prognosis  of,  i.  301 
prophylaxis  of,  i.  302 
rigor  mortis  in,  i.  290 
scorbutic  cachexia  in,  i.  295 
serous  effusions  in,  i.  298 

membranes  in,  i.  291 
skin  and   connective  tissue 

in,  i.  290 
stomach  and  bowels  in,  i.  292 
symptoms  of,  i.  295 
synonyms  of,  i.  277 
treatment  of,  i.  302,  304 
urinary  symptoms  in,  i.  299 
Season,  influence  of,  in  opera- 
tions, i.  461 
predisposing  to  fracture,  iv. 
11 
Sebaceous  cysts,   ii.    602 ;    iv. 
659,  660 
of  neck,  v.  604 
of  scalp,  v.  125,  126 
glands,  aiieotions  of,  ii.  601 
tumors  of  eyelids,  v.  271 
of  nose,  V.  418 
Secondary  adhesion,  union  by, 
i.  114;   ii.  19,  41 
affections  of  brain  from  head 

injuries,  v.  108,  109 
epistaxis,  v.  397. 
glaucoma,  v.  256 
hemorrhage,  ii.  37,  67 ;   iii. 
267,  276 
after    arterial    deligation, 

iii.  445 
in  gunshot  wounds,  ii.  129, 

138 
parenchymatous,  iii.  281 
neuritis,  iii.  580 
operation  in  cataract,  v.  251 
tumors,  iv.  551 
Secretions,  effect  of  ansesthetics 
on,  i.  408 
poisonous,  of  animals,  caus- 
ing inflammation,  i.  82 
S^dillot's  amputation  of  leg,  i. 
661 
cheiloplastic  operation,  v.  476 
method  of  amputating,  i.  586 
operation  for  ligation  of  in- 
nominate artery,  iii.  287 
Semi-membranosus    bursa,    ii. 

725 
Seminal  plethora,  ii.  358 
vesicle,  cysts  of,  vi.  601 
inflammation  of,  vi.  600 
Semi-tendinosus  bursa,  ii.  720 
Senile  cataract,  v..  242 
gangrene,  ii.  301.     See  Gan- 
grene, 
osteoporosis,  vi.  967 
Sensation,  disturbances   of,  in 
Pott's  disease  of  spine,  iv.  939 
Senses,  special,  impairment  of, 
from  head  injuries,  v.  108 


Sensibility,   general,   effect    of 

anaesthetics  on,  1.  406 
Sensory  disturbances  from  in- 
juries of  nerves,  iii.  565 
nerves,  neuritis  of,  iii.  582 
paralysis   of,   in   syphilis, 
ii.  549 
Separations,   epiphyseal.      See 
Disjunctions, 
of  sutures  in  head  injuries, 
V.  43,  44 
Sepsin,  i.  91 

Septic  lymphangeitis,  iii.  30 
Septicaemia,  i.  106 
in  fracture  of  lower  jaw,  iv. 

76 
in   gunshot  fracture  of  sac- 
rum, iv.  865 
wounds,  ii.  130,  143 
after  operations,  i.  477 
from  wounds  of  veins,  iii.  209 
Septum,  deflection  of,  in  frac- 
ture of  nasal  bones,  iv.  71 
of   nose,   affections   of.     See 
Nose. 
Sero-synovitis,  iv.  262 
Sei"ous  chemosis,  v.  216 
cysts,  iv.  663 

of  kidney,  v.  1059,  1062 
of  liver,  v.  1058,  1059 
of  scalp,  V.  129 
effusions  in  scurvy,  i.  298 
iritis,  V.  236 

membranes  in  scurvy,  i.  291 
surfaces,  formation  of  pus  on, 
i.  119 
Serpent-bites,  delirium  from,  i. 

384 
Serpents,  venom  of,  causing  in- 
flammation, i.  84 
Serpiginous  chancroid,  ii.  438, 
445 
syphiloderm,  ii.  501 
Seton,  i.  603 

in  treatment  of  false  joint, 
iv.  .60 
Sewer-gas  causing  erysipelas,  i. 

164 
Sex,  effect  of,  in  amputations,  i. 
622 
in  anaesthesia,  i.  414 
in  operations,  i.  460 
in  shock,  i.  359 
predisposing  to  fracture,  iv.< 

10 
in  surgical  diagnosis,  i.  339 
Sexual     intercourse,     delayed 
union  in  fracture  from,  iv.  43 
Sheaths  of  tendons,  inflamma- 
tion of,  iii.  17 
Sheppard,    table    of   hip-joint 

amputations,  i.  678 
Shock,  i.  367 

anaesthetics  in,  i.  374 
artificial    respiration    in,    i. 

372 
cases  attended  by,  i.  359 
causes  of,  i.  367 
delirium  from,  i.  382 
Goltz's  experiments  on,  i.  366 
in  gunshot  wounds,  ii.  138 
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Shock- 
in  incised  wounds,  ii.  14 
Lewisson's   experiments  on, 

i.  369 
from  mental  emotion,  i.  358 
from  preoccupation  and  ex- 
pectation, i.  359 
in  operations,  i.  469,  473 
from  pain,  i.  359 
pathology  of,  i.  365 
prevention  of,  i.  371 
prognosis  of,  i.  369 
reaction  from,  i.  369 
symptoms  of,  i.  362 
Trappeiner's    and     MfiUer's 

experiments  on,  i.  367 
treatment  of,  i.  371 
Shortening  in  Mp-disease,   iv. 
382,  383 
in  union  of  fracture,  iv.  48 
Shoulder  or  shoulder-joint,  am- 
putation ahove,  i.  647 
amputation   at,   i.   643 ;   iii. 
511 
excision  of  scapula  after, 
iv.  470 
anchylosis  of,  iv.  406 
bursae  of,  ii.  708 
■dislocation  of,  Iii.  661.     See 
also  under  Humerus, 
ancient,  Iii.  664,  670 
diagnostic  signs  of,  iii.  664 
Dugas's  test  for,  iii.  668 
partial,  iii.  661 
symptoms  of,  iii.  662 
test  for,  by  application  of 

rule,  iii.  663 
treatment  of,  iii.  666,  670 
excision  of,  ii.  157  ;  iii.  728 ; 

iv.  470  et  seq. 
flattening  of,  in  dislocation, 

iii.  662 
gunshot  injuries  of,  ii.  155  et 

seg.  ;  iii.  727,  728 
synovitis  of,  simple,  iv.  267, 
272 
strumous,  iv.  310 
suppurative,  iv.  285 
Sibbens,  ii.  594 
Silicate-of-potassium   bandage, 

i.  500 
■Simple  cysts  of  liver,  v.  1058 
dressing  of  stumps,  i.  599 
fracture,  iv.  16 
synovitis.     See  Synovitis, 
ulcer,  ii.  277 

venereal  ulcer,  ii.  407.     See 
Venereal. 
Simultaneous     amputation,    i. 
590,  592 
dislocation  of  both   ends   of 

clavicle,  iii.  661 
double     distal     ligature     in 
aneurism  of    aortic   arch, 
ill.  528 
fractures  of  both  clavicles,  iv. 
104 
radii,  iv.  170 
Sinus  or  sinuses,  ii.  271 

appearance   of  orifice  of,  ii. 
272 


Sinus  or  sinuses — 

cautery  in   treatment  of,  ii. 

275 
cavernous,  aneurism  of  inter- 
nal  carotid   artery   at,   v. 
161,  162 
drainage  of,  ii.  274 
of  dura  mater,  wounds  of,  iii. 

207 
formation  of,  ii.  273 
frontal,  diseases  of,  v.  444  et 
seq. 
foreign  bodies  in,  v.  447 
injuries  of,  v.  444 
tumors  of,  v.  445 
great    venous,    ruptures    or 

wounds  of,  V.  52 
of  nose,   accessory,    diseases 
of,  V.  450 
injuries  of,  v.  359 
structure  of,  ii.  272 
treatment  of,  ii.  273  et  seq. 
Sivvens,  ii.  594 

Skin,  animal   parasites   of,  ii. 
666 
appendages  of,  lesions  of,  in 
syphilis,  ii.'505 
surgical  diseases  of,  ii.  601 
diseases  of,  surgical,  ii.  601 
gummata  of,  ii.  561 
gunshot  wounds  of,  ii.  121 
hypertrophies  of,  ii.  617 
inflammation  of,  ii.  605 
of  nose,  diseases  of,  v.  450 
parasitic  affections  of,  ii.  656 
syphilis  of,  ii.  488,  559 
vegetable  parasites  of,  ii.  656 
Skin-grafting,  i.  538  et  seq. 
in  scurvy,  1.  299 
in  ulcers,  ii.  288 
Skin-manifestations  in  heredi- 
tary syphilis,  ii.  559 
Skull  angeioma  of,  v.  153 
atrophy  of,  v.  148,  150 
baseof,  fracture  of,  v.  29  et  seq. 
bending  of  bone  in,  without 

fracture,  v.  20 
carcinoma  of,  v.  153 
caries  of,  v.  141  et  seq. 
changes  in,  in  hereditary  sy- 
philis, V.  149 
contusions  of  bones  of,  v.  8 
et  seq. 
chronic     osteo-myelitis 
in,  V.  14 
cysts  of,  V.  151 
diseases  of,  v.  138 
and  dura  mater,  extravasa- 
tion between,  v.  44,  47,  48 
.  effects  of  internal  hydroceph- 
alus on,  V.  164 
exostoses  of,  v.  154,  156 
fractures  of,  v.  14 
of  base  of,  v.  29 
depressed,  v.  19 
incised,  v.  18 
intra-uterine,  v.  20 
punctured,  v.  18 
of  vault  of,  V.  15  et  seq. 
watery  discharges  from,  v. 
38,40 


Skull— 

hyperostosis  of,  v.  147,  148 

hypertrophy  of,  v .  146,  147 

injuries  of,  v.  8 

malformations  of,  v.  133 

necrosis  of,  v.  144  et  seq. 

osteo-periostitis  of,  acute,  v. 
138  et  seq. 

osteo-porosis  of,  v.  147 

sarcoma  of,  v.  151  et  seq. 

tumors  of,  v.  151,  167 

vault  of,  fracture  of,  v.  15  et 
seq. 
Sloughing   after  operations,  i. 
476 

of  stumps,  i.  602 

ulcers,  ii.  278 
Slowness  of  pulse   from  head 

injuries,  v.  108 
Smell  in  surgical  diagnosis,  i. 

347 
Smith,  rachitis,  i.  251 
Snake,  poison-apparatus  of,  ii. 

94 
Snake-bites,  ii.  94  et  seq.,  686 
Sneezing,    excessive,    v.    437, 

438 
Social     condition    in    surgical 

diagnosis,  i.  342 
Softening,  period  of,  in  Pott's 

disease  of  spine,  iv.  922 
Solid   viscera,   rupture    of,    v. 

875,  883 
Solidifying  dressings  in  treat- 
ment of  fractures,  iv.  54 
Soluble  bougies  in  treatment  of 
gonorrhoea,  ii.  368 

ligatures  in  aneurism,  iii.  441 
Soot-wart  of  scrotum,  vi.  554 
Sound  in  surgical  diagnosis,  i. 
346 

a  symptom  of  fracture,  iv.  24 

urethral,  vi.  422 

uterine,  vi.  669 

vesical,  vi.  189,  302 
Sounding,  exploratory,  vi.  422 

for  stone,  vi.  189,  303 
Spasm  or  spasms  of  bladder, 
vi.  408 

of  muscles  of  larynx,  v.  779, 
780 
with  wry-neck,  vi.  1085 

muscular,  in  wounds,  ii.  58 

of  oesophagus,  vi.  28 

of  urethra,  vi.  474 
idiopathic,  vi.  475 
symptomatic,  vi.  480 
Spasmodic  equinus,  vi.  1008 

stricture  of  urethra,  vi.  474 

twitching  of  nose,  v.  438 
Special  hospitals,  vi.  1118 

senses,  impairment  of,  from 
head  injuries,  v.  108 
Specific  treatment  of  syphilis, 

ii.  569 
Speculum,  anal,  vi.  Ill 

ear,  v.  291 

eye,  v.  199  ' 

vaginal,  vi.  671  et  seq. 
Speir,    artery    compressor,   iii. 

97,  440 
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Spermatocele,  vi.  601.    See  also 

Hydrocele,  encysted. 
Spermatorrhoea,  vi.  638  et  seg. 
diagnosis  of,  vi.  646 
etiology  of,  vi.  642 
symptoms  of,  vl.  645 
treatment  of,  vi.  647 
Sphacelus,  ii.  293 

neuropathic.     See  Eschar. 
Spheroidal-celled    carcinoma, 

iv.  631,  644 
Sphygmograph,  use  of,  i.  529 
Spica-bandages,  i.  488 
Spina  bifida,  iv.  891  et  seq. 

condition  of  bone  in,  iv.  892 
contents  of  tumor  in,  iv. 

893 
false,  iv.  900,  901 
treatment  of,  iv.  896  et  seq. 
ventosa,  vi.  916 
Spinal  accessory  nerve,  injuries 
of,  V.  106 
column.     See  also  Spine  and 
VertebrjE. 
gunshot   contusion   of,  iv. 
772  et  neq. 
caries    and    necrosis 
from,  iv.  773 
injuries  of,  iv.  667 
resection  or  trephining  of, 
iv.  784,  890 
cord,  bedsores  from  lesions  of, 
iv.  823 
changes  in  urine  in  lesions 

of,  iv.  845 
compression  of,  iv.  795,  798 
concussion  of,  iv.  788  et  seq. 
contusion  of,  iv.  791  et  seg. 
disorders  of  urinary  organs 

from  lesions  of,  iv.  842 
gunshot    wounds     of,    iv. 

802,  805 
implication    of,   in    Pott's 
disease  of  spine,  iv.  938 
incontinence  of  urine  from 

lesions  of,  iv.  843 
inflammation    of    urinary 
organs  in  lesions  of,  iv. 
846 
injuries  of,  iv.  667,  787 
lesions  of,  in  sypliilis,  ii. 

548 
retention  of  urine  from  le- 
sions of,  iv.  843 
sacro-gluteal  eschars  from 

lesions  of,  iv.'  823 
suppuration  of,  i,  48 
traumatic  inflammation  of 

substance  of,  iv.  806 
tympanites  from  lesions  of, 

iv.  851,  852 
unilateral  injuries  of,  iv. 

801 
wounds  of,  iv.  799  et  seg. 
deformity    in     diagnosis     of 
Pott's  disease  of  spine,  iv. 
942 
disease,  effect  of,  in  anaesthe- 
sia, i.  414 
injuries,  anchylosis  from,  iv. 
869 


Spinal  injuries — 

deformity  frorn,  iv.  869 
inflammatory  accidents  fol- 
lowing, iv.  870 
joint-disease  from,  iv.  870 
priapism  from,  iv.  853,  856 
remote  effects  of,  iv.  869 
stiffness  from,  iv.  869 
membranes,  injuries   of,  iv. 
667,  786 
traumatic  inflammation  of. 
See  Spinal  meningitis, 
meninges,  injuries  of,  iv.  667, 
786,  787 
lesions  of,  in  syphilis,  ii. 
548 
meningitis,  traumatic,  iv.  807 

et  seq.,  865 
nerves,  bedsores  from  lesions 
of,  iv.  823 
implication    of,   in    Pott's 
disease  of  spine,  iv.  938 
injuries  of,  iv.  787,  805 
saoro-gluteal  eschars  from 
lesions  of,  iv.  823 
Spindle-celled  sarcoma,  iv.  601, 
611 
of  bone,  vi.  992 
Spine,  antero-posterior   curva- 
ture of,  iv.  906 
atlo-axoid   region  of,  disease 
of,  iv.  955  et  seq. 
abscess  in,  iv.  959 
bending  of,  lateral,  vi.  1068 
caries  of,  iv.  773,  916.     See 

Pott's  disease, 
congenital  tumors  of,  iv.  902 

et  seg. 
curvature  of,  lateral,  vi.  1059 
changes,  of  intra-verte- 
bral  disks  in,  vi.  1061 
deformity  in,  vi.  1060 
diagnosis  of,  vi.  1067 
etiology  of,   vi.  1071   et 

seg. 
pathology  of,  vl.  1060 
progress  of,  vi.  1065 
treatment  of,  vi.  1077  et 
seq. 
diseases  of,  iv.  891 
fractures  and  dislocations  of. 

See  under  Vertebras, 
gunshot  injuries  of,  ii.  201 
injuries  of.  '  See  Spinal, 
railway,  iv.  869,  881 
impairment     of     vision 

from,  iv.  886 
impotence  from,  iv.  888 
pathological  anatomy  of, 

iv.  885 
sacrodynia  from,  iv.  888 
treatment  of,  iv.  889 
latent  fracture  of,  iv.  755 
malformations  of,  iv.  891 
necrosis  of,  iv.  916 
Pott's  disease  of,  iv.  918 
abscess  in,  iv.  928,  929, 

931,  932,  937,  944 
caries  fungosa  Ic,  iv..923 
changes  of  bones  in,  iv. 
922 


Spine,  Pott's  disease  of — 

changes    of    invertebral 
fibro-cartilages  in,  iv. 
926 
deformity    in,    iv.    927, 

935,  942 
diagnosis  of,  iv.  942,  943 
disturbances     of    motor 
nervous  system  in, 
iv.  940 
of  sensation  in,  iv.  939 
etiology  of,  iv.  919 
gait  in,  i.  343,  344 ;  iv. 

941 
general  aspect  of  patient 

in,  iv.  941 
implication  of  spinal  cord 
and  nerves  in,  iv.  938 
local  pain  in,  iv.  935 
mechanical      appliances- 

for,  iv.  948 
osteitis   interna    in,   iv.- 

923 
palsies  in,  iv.  941 
pathological  anatomy  of,. 

iv.  922 
prognosis  of,  iv.  945 
recumbency  in,  iv.  948 
repair  in,  iv.  932 
rigidity  in,  iv.  934 
symptoms  of,  iv.  934,  942; 
treatment  of,  iv.  947,  954 
rachitic,  i.  264;  iv.  912;  vi. 

940 
railway,  iv.  869,  881  et  seg. 
of  scapula,   excision  of,  iv. 
468 
Spinous  processes  of  vertebrae, 

fractures  of,  iv.  758 
Spiral  bandages,  i.  485 
Spleen,  abscess  of,  v.  1010, 1011 
cysts  of,  V.  1032 
hydatids  of,  v.  1056 
lardaceous     disease     of,     in 
chronic   articular  osteitis,, 
iv.  365 
rupture  of,  v.  877 
in  scurvy,  i.  292,  300 
in  syphilis,  ii.  480,  530 
wounds  of,  V.  923,  924 
Splenectomy,  v.  1102  et  seg. 
Spleuotomy,  v.  1102  et  seq. 
Splint,  or  splints,  interdental,, 
in  fracture  of  jaw,  iv.  77 
in  treatment  of  fracture,  iv.- 
53 
Splintered  fracture,  iv.  19 
Spondylitis  deformans,  iv.  913 

et  seg. 
Spongio  -  glandular    epispadia, 

vi.  497 
Spongy  exostoses,  vi.  975 

gums,  V.  524 
Spontaneous  arrest  of  arterial 
hemorrhage,  lii.  54,  55 
cure  of  aneurism,  iii.  403 
dislocation  of  atlas  upon  axis, 
iv.  717 
at  ocoipito-atloid  articula- 
tion, iv.  714 
,     fracture,  iv.  12 
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'Spontaneous—. 
neuritis,  iii.  580 
pyaemia,  i.  214 
Spraiu-fraoture,  iv.  19 

of  tibia,  iv.  252 
.Sprains,  iii.  717  et  seq. 
of  back,  iv.  686 

hjematuria   from,   iv.    700 

et  seq. 
hemorrhage  into  vertebral 
canal  from,  iv.  706 
of  cervical  region  of  vertebral 

column,  iv.  688 
of  dorsal  region  of  vertebral 

column,  iv.  692 
of  lumbar  region  of  vertebral 

column,  iv.  694 
of  neck,  v.  591 
of  vertebral   column,   treat- 
ment of,  iv.  692,  696 
Squamous-oelled  carcinoma,  iv. 

631,  644 
Squamous  epitlielioma  of  jaw, 

V.  541 
Staphyloma,  v.  233 
Staphylorraphy,  v.  517 
Starched  bandage,  i.  600 
Starting    pains    in    strumous 

synovitis,  iv.  311 
Steatocele,  vi.  552 
Steel  clamp  in  false  joint,  iv. 

63 
■Stenosis  of  nasal   passages,  v. 

402 
Sterility,  vi.  656 

in  female,  vi.  752,  755 
after  perineal  lithotomy,  vi. 
283 
^Sternal  end  of  clavicle,  disloca- 
tion of,  iii.  653  et  seq. 
fracture  of,  iv.  103 
Sterno-mastoid    muscle,    con- 
genital tumor  of,  V.  600 
Sternum,  bones  of,  dislocations 
of,  iii.  652 
dislocation   of    cartilages    of 

ribs  from,  iii.  652 
excision  of,  iv.  462 
fracture  of,  iv.  82,  88,  90 
osteomalacia  of,  vi.  949 
■  Sternutatio,  v.  437,  438 
Stiffness  of  neck  in  atlo-axoid 
disease  of  spine,  iv.  958 
from  spinal  injuries,  iv.  869 
Stillb,  erysipelas,  i.  161 
Stimulants  in  erysipelas,  i.  194, 
198 
in  inflammation,  i.  155 
in  shock,  i.  372 
Stings  of  insects,  ii.  91 
rStokes's  amputation,  i.  666 
.Stomach,    cardiac    orifice    of, 
digital    dilatation    of,    v. 
1113 
contusions  of,  v.  868,  869 
foreign    bodies    in,   v.    987, 

988 
pyloric  orifice  of,  digital  dila- 
tation of,  V.  1112 
rupture  of,  v.  868,  869 
in  scurvy,  i.  292 


Stomach — 

syphilis  of,  ii.  518 
wounds  of,  gunshot,  v.  917 
et  seq. 
penetrating,  v.  913,  914 
Stomach-tube,  introduction  of, 

vi.  34 
Stomatitis,  v.  495 
Stone.     See  Calculus, 
in  bladder,  vi.  183 
Strabismus,  v.  258,  259 
Strangulated  hernia,  v.  1120 
crural,  v.  1157,  1158 
inguinal,  v.  1133,  1134 
umbilical,  v.  1167 
Strangulation,  internal,  intes- 
tinal   obstruction    from,   vi. 
49,  57,  64,  72 
Strapping  in  simple  synovitis, 
iv.  276 
of  testicle,  ii.  387 
in  treatment  of  ulcers,  ii.  285 
Stretching  of  nerves,  iii.  553, 
625.      See     Elongation    and 
Nerves. 
Striokek,  pathology  of  inflam- 
mation, i.  1 
Stricture  of  bowel,   intestinal 
obstruction  from,  vi.  51,  58, 
64,  74 
of  large  calibre,  ii.  352,  379 
of  larynx,  v.  681  et  seq. 
of  oesophagus,  vi.  26  et  seq. 
of  rectum,  vi.  113 
colotomy  in,  vi.  118 
treatment  of,  vi.  115  et  seq. 
of  trachea,  v.  681  et  seq. 
of  urethra,  vi.  451 

cauterization  m,  vi.  464 
from    chancroidal    ulcera- 
tion, vi.  456 
choice  of  method  for,  vi. 

473 
cicatricial,  vi.  452,  456 
collateral  urethrotomy  in, 

vi.  473 
complications   of,   vi.   462 

et  seq. 
congenital,  vi.  484 
diagnosis  of,  vi.  459  et  seq. 
dilatation  in,  vi.  465 
divulsion  of,  vi,  469 
excision  of,  vi.  473 
external   urethrotomy   in, 

vi.  472 
forced   catheterization   in, 
vi.  469 
injections  in,  vi.  470 
inflammatory,  vi.  452 

dilatation  in,  vi.  465 
internal    urethrotomy   in, 

vi.  471 
mechanical  dilatation  in, 
vi.  467 
gradual,  vi.  467 
rapid,  vi.  468 
retrograde   catheterization 

in,  vi.  473 
spasmodic,  vi.  474 
sudden  dilatation  in,  vi. 
469 


Stricture  of  urethra — 
symptoms  of,  vi.  459 
traumatic,  vi.  457 
treatment  of,  vi.  464 
from  ulceration,  vi.  456 
urethrotomy    in,    vi.   470 
et  seq. 
Stroking,  i.  525 
Structural  diseases  of  bone,  vi. 

901 
Strumous  conjunctivitis,  v.  219 
keratitis,  v.  229 
orchitis,  vi.  618 
synovitis,  iv.  296.    See  Syno- 
vitis, 
ulceration  of  gums,  v.  525 
ulcers  of  scalp,  v.  116 
Stumps,  adventitious  bnrsae  in, 
i.  606 
after-treatment  of,  i.  600 
aneurisip  of,  i.  604 
bandage  for,  i.  495 
caries  in,  i.  605 
contraction  of  tendons  in,  i. 

603 
diseases  of,  i.  601 
dressing  of,  i.  593  et  seq. 
erysipelas  and  diffuse  cellu- 
litis of,  i.  602 
hemorrhage  from,  i.  603 
hospital  gangrene  in,  i.  602 
hypertrophy  of  bone  in,  i. 

606 
necrosis  in,  i.  605 
neuromata  of,  i.  604 
periostitis  in,  i.  604 
osteo-myelitis  in,  i.  604 
osteitis  in,  i.  604 
retraction  of  muscles   in,  i. 

602 
sloughing  of,  i.  602 
spasm  of  muscles  in,  i.  602 
structure  of,  i.  601 
Sturgis,  simple  venereal  ulcer 

or  chancroid,  ii.  407 
Styptics   in  hemorrhage    from 

gunshot  wounds,  ii.  138 
Subacromial  bursa,  ii.  709 
Subastragaloid   amputation,  i. 

654 
Subclavian  aneurism,   iii.   504 
et  seq. 
artery,  ligation   of,   iii.  300, 
302,  487,  512  et  seq. 
relations  of,  iii.  301 
surgical    anatomy  of,   iii. 

300 
wounds  of,  iii.  225 
Subclavicular    dislocation    of 

humerus,  iii.  666 
Subcoracoid     dislocation     of 

humerus,  iii.  665 
Subcutaneous  contused 

wounds,  ii.  37 
ligature    in    varicocele,    vi. 

586 
olecranal  bursa,  ii.  712 
osteotomy  in  anchylosis,  iv. 
413,  447 
in  deformity  after  fracture, 
iv.  66 
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Subcutaneous  osteotomy — 

in  old  dislocations  of  hume- 
rus, iii.  672 
puncture   in    treatment    of 

false  joint,  iv.  60 
section  of  ligaments   in   old 
dislocations.        See    Liga- 
ments, 
tissues  of  nose,  diseases  of, 

V.  450 
tubercle,  painful.      See   Tu- 
bercle, 
wire  operation  tor  hernia,  v. 

1140,  1147,  1160,  1169 
wounds,    ii.    11,    52.       See 
Wounds. 
Subdeltoid  bursa,  ii.  709 
Subglossitis,  V.  502 
Subglottic  oedema  of  larynx,  v. 

648 
Sub-hyoid  hygroma,  ii.  707 
pharyngotomy     in     benign 
growths  of  larynx,  y.  735 
Sub-liyoidean  ranula,  ii.  707 
Subluxation  of  knee,  iii.  705 

in  strumous  synovitis,  iv.  311 
Submaxillary  gland,  affections 

of,  V.  622 
Submucous  infiltration  of  sep- 
tum of  nose,  V.  407 
inflammation  of  nasal  cavity, 

V.  395 
laryngitis,  v.  693 
Subparietal  contusion  and  rup- 
ture of  abdominal  viscera,  v. 
865 
Subperiosteal  sarcoma  of  bone. 

See  Sarcoma. 
Subpubic  puncture  of  bladder, 

vi.  412 
Subquadricipital  bursa,  ii.  717 
Subsoapularis  bursa,  ii.  710 
Sudden  dilatation  in  stricture 

of  urethra,  vi.  469 
Sulphur,  rash  from  local   use 

of,  ii.  609 
Sumach,  poisoning  by,  ii.  606 
Sunburns,  ii.  223 
Superior   thyroid  artery,  liga- 
tion of,  iii.  294 
Supernumerary  mammse,  v.  827 
nipples,  V.  827 
testicles,  vi.  591 
Suppositories,     mercurial,     ii. 

675 
Suppression  of  urine  after  peri- 
neal lithotomy,  vi.  280 
Suppurating  ovarian  cysts,  v. 

1038,  1040 
Suppuration,  i.  112 
of  aneurismal  sac,  iii.  401, 

408,  448 
of  antrum,  v.  527 
in  contusions  of  abdomen,  v. 

867 
diffuse,  ii.  275,  276 
injurious  consequences  of,'i. 

126 
prolonged,  i.  213 
retro-peritoneal,  v.  950,  952, 
953 


Suppuration — 

significance  of,  i.  122 
of  spinal  cord,  i.  48 
Suppurative    inflammation    in 
connective  .substance,  i.  37 
iritis,  V.  236 
keratitis,  i.  28 
parotitis,  v.  616 
reaction   after  operation  for 

cataract,  v.  250 
synovitis,  iv.  262,  278.     See 
Synovitis. 
Supra-pubic  lithotomy,  vi.  287. 
See  Lithotomy, 
puncture  of    bladder,   vi. 
•410 
Supra-renal  capsule,  tumors  of, 
V.  1087 
wounds  of,  V.  930 
in  syphilis,  ii.  480,  530 
Supra- spinous    dislocation    of 

femur,  iii.  699 
Supra-thyroid  bursa,  ii.  707 
Surface-thermometer,  i.  528 
Surgeon,  assistant  regimental, 
duties  of,  vi.  1143 
demeanor  of,  i.  437 
in  division  hospital,  duties 

of,  vi.  1139 
military,  preparation  of,  for 

field  duties,  vi.  1120 
qualifications  of,  i.  435 
regimental,    duties    of,   vi. 
1141 
Surgeon-in-ohief,  brigade,  du- 
ties of,  vi.  1138 
division,  duties  of,  vi.  1137 
Surgery    during    the   Alexan- 
drian era,  vi.  1166 
anaesthesia  in,  i.  416 
antiseptic  and  aseptic,  ii.  67 
during    Arabic   period,   vi. 

1171 
during  dark  ages,  vi.  1181 
diagnostic  power  in,  i.  438 
early  English,  vi.  1183 
in   eighteenth    century,   vi. 

1198 
Greek,  from  Galen  to  Paulus 

.fflgineta,  vi.  1165 
among  Hindoos,  vi.  1179 
before  time   of  Hippocrates, 

vi.  1146 
during   Hippocratio  era,  vi. 

1148 
history  of,  vi.  1146 
knowledge  of  anatomy  in,  1. 

436 
military,   discipline    in,   vi. 

1121 
minor,  i.  479 
in    nineteenth   century,   vi. 

1200 
operative,  i.  435.   See  Opera- 
tion, 
orthopaedic,  vi.  1001 
plastic,  i.  531.     See  Plastic, 
among  Romans,  vi.  1156 
selection  of  oases  in,  i.  437 
in   seventeenth  century,  vi. 
1196 


Surgery — 
in    sixteenth    century,    vi. 

1185 
of  the  teeth.     See  Teeth, 
use  of  thermometer  in,  i.  527^ 
et  seq. 
Surgical   anatomy  of  axillary 
artery,  iii.  304 
of  common  carotid  artery, 
iii.  289 
iliac  artery,  iii.  311 
of  external  iliac  artery,  iii. 

315 
of  facial  artery,  iii.  296 
of  femoral  artery,  iii.  318 
of  gluteal  artery,  iii.  313 
of  internal  iliac  artery,  iii. 
313 
pudic  artery,  iii.  314 
of  ischiatio  artery,  iii.  314 
of  lingual  artery,  iii.  294 
of  subclavian   artery,   iii. 

300 
of  vertebral  artery,  iii.  298- 
diagnosis,    principles    of,   i> 

337.     See  Diagnosis, 
dressings,  i.  479 
fever,  i.  455 

hemorrhage.      See    Hemor- 
rhage, 
kidney,  v.  1088,    1089;   vi^ 

283 
neck  of  humerus,  fracture  of,. 

iv.  121 
operations,  delirium  after,  i. 

386 
or  traumatic  fever,  delirium 

from,  i.  386 
uses  of  electricity,  i.  621 
Suture  or  sutures  in  amputa- 
tion, 1.  677 
button,  ii.  30,  77 
continuous  or  continued,  ii.. 

29 
hare-lip,  ii.  30 
India-rubber,  ii.  30 
interrupted,  ii.  29 
of  intestine,  v.  937  et  seq. 
materials  for,  ii.  31 
of  nerves.     See  Nerves, 
quilled,  ii.  30 

separation  of,   in  head    in- 
juries, V.  43,  44 
twisted,  ii.  30 

uterine,    in    gastro-hystero- 
tomy,  vi.  765 
Swelling  in  fracture,  iv.  27 
in  inflammation,  i.  97 
in  synovitis,  simple,  iv.  267,, 
268,  269 
strumous,  iv.  309 
suppurative,  iv.  283 
white,  iv.  309 
uyoosis,  ii.  662 
Sylvester's  method  of  artificial 

respiration,  i.  616 
Symblepharon,  v.  276,  277 
Syme's  amputation,  i.  666 
method  of  restoring  nose,  v. 
445 
Symmetrical  gangrene,  ii.  304 
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Sympathetic     oplithalmia,     v. 

207 
Symphysis  pubis,  puncture  of 
bladder  through,  vi.  412 
resection  of,  iv.  464 
Symptomatic     contracture     of 
urethra,  vi.  480,  481 
exostoses,  vi.  978 
spasm  of  urethra,  vi.  480 
Synchronous     amputation,     i. 

590,  592 
Syncope  during  ansesthesia,  i. 

412 
Synovial   cavities   of   tendons, 
lesions  of,  in  syphilis,  ii. 
486 
hernia,  ii.  704 
Synovitis,  iv.  261 

from    absorption  of   morbid 

matters,  iv.  289  et  seq. 
from  diphtheria,  iv.  293 
dry,  iv.  265,  269,  270,  278 
from  dysentery,  iv.  293 
exanthematous,  iv.  293 
gouty,  iv.  327,  330,  332 
from  measles,  iv.  293 
from  mumps,  iv.  293 
purulent,  iv.  262 
rheumatic,  iv.  320,  323,  325 
sanguinolent,  iv.  262 
from  scarlatina,  iv.  293 
simple,  iv.  262  et  seq. 
of  ankle,  iv.  269,  273 
of  elbow,  iv.  268,  272 
of  hip,  iv.  268,  272 
of  knee,  iv.  268,  272 
of  shoulder,  iv.  267,  272 
symptoms   of,   iv.   266   et 

seq. 
treatment   of,   iv.    270   et 

seq. 
of  wrist,  iv.  268,  272 
strumous,  iv.  296 

abscess  in,  iv.  308,  312 
chondritis  in,  iv.  304 
contraction    and    contrac- 
ture in,  iv.  305 
dislocation  in,  iv.  311 
heat  in,  iv.  310 
intra-artioular   tenderness 

in,  iv.  311 
joint-crepitus  in,  iv.  312 
process  of  degeneration  and 

repair  in,  iv.  307 
starting  pains  in,  iv.  311 
subluxation  in,  iv.  311 
tenderness  in,  iv.  310 
treatment  of,  iv.  314 
suppurative,  iv.  262,  278 
anchylosis  from,  iv.  282 
of    ankle,    apparatus    for, 

iv.  287 
caries  from,  iv.  282 
of   elbow,   apparatu.s   for, 

iv.  285 
of  knee,  apparatus  for,  iv. 

286 
malposture  from,  iv.  283 
prognosis  of,  iv.  283 
of  shoulder,  apparatus  for, 
iv.  285 


Synovitis,  suppurative — 

symptoms  of,  iv.  282,  283 

treatment  of,  iv.  284,  285 
tuberculous,  iv.  299  et  seq. 
from  typhoid  fever,  iv.  293 
urethral,  ii.  346 
Syphilis,  i,.  319 ;  ii.  447 
albuminuria  in,  ii.  482 
of  alimentary  tract,  ii.  513 
anaemic  symptoms  in,  ii.  553 
in  animals,  ii.  456,  597 
of  anus,  ii.  518,  519 
aphasia  in,  ii.  553 
apoplectiform,  symptoms  in, 

ii.  553 
of  appendages  of  skin,  ii.  505 
of  articulations,  ii.  486,  545  ; 

iv.  376,  378 
ataxy  in,  ii.  555 
of  auditory  apparatus,  ii.  520 

nerve,  v.  354 
blood  in,  ii.  476 
of  bloodvessels,  ii.  536 
of  bones,  ii.  481,   539,   542  ; 

vi.  972. 
of  brain,  ii.  548 
of  bronchi,  ii.  532 
ofbursse,  ii.  547,  700,  701 
causing  aneurism,  iii.  387 
of  cellular  tissue,  ii.  510 
of  cervical  vertebrae,  ii.  543 
of  circulatory  system,  ii.  535 
coma  in,  ii.  553 
congestive  symptoms  in,  ii. 

553 
connection  of,  with  rickets, 
ii.  564 

with  scrofula,  ii.  584 
contagion  in,  ii.  450,  452 
of  cranial  meninges,  ii.  548 
of  cranium,  ii.   543  ;  v.  142, 

143 
delayed    union    in    fracture 

from,  iv.  43 
of  encephalon,  ii.  548 
epilepsy  in,  ii.  551 
evolution  of,  ii.  456 
examination     of     suspected 

cases  of,  ii.  582 
of  eyelids,  ii.  521 
of  generative  apparatus,  ii. 
522 
female,  ii.  '524 
glycosuria  in,  ii.  482 
headache  in,  ii.  549 
of  heart,  ii.  535 
hemiplegia  in,  ii.  550 
hepatic,  ii.  481,  525  et  seq. 
hereditary,  ii.  556  etseq.  See 

Hereditary, 
changes  in  skull  in,  v.  149 
history  of,  ii.  447 
incoordination  of  movements 

in,  ii.  555 
influence  of,  on  intercurrent 

aflfections,  ii.  488 
intellectual  disturbances  in, 

Ii.  544 
of  intestines,  ii.  518 
iodine  and  compounds  in,  ii. 

575 


Syphilis — 

of  joints,  ii.  486,  545  ;  iv.  376,- 

378 
of  kidney,  ii.  525;   v.  lOSO, 

1081 
of  lachrymal  apparatus,  ii. 

521 
of  larynx,  ii.  530  ;  v.  696 
legal    measures    to  prevent 

spread  of,  ii.  585 
of  liver,  ii.  481,  525  et  seq. 
of  lungs,  ii.  534 
of  lymphatic  ganglia,  ii.  480, 
536 

vessels,  ii.  536 
lymphatics  in,  iii.  39 
of  mammary  glands,  ii.  529  ; 

V.  835 
of  maxillary  bones,  ii.  544 
mercurials  in,  ii.  569 
mixed  treatment  in,  ii.  577 
of  mouth,  ii.  513 
of  mucous  membranes,  ii.  508- 
muscular  contraction  in,   ii. 

487 
of  muscles,  ii.  537  ;  iii.  11 
of  nasal  bones,  ii.  544 

passages,  v.  390,  391 
nervous,  ii.  483,  547  etseq. 
of  oesophagus,  ii.  518 
of  olfactory  apparatus,  ii.  520 
of  orbital  bones,  ii.  543 
osseous   system  in,   ii.  489, 

539 
of  palate  bones,  ii.  544 
of  pancreas,  ji.  530 
paralysis  in,  ii.  549,  550,  551 
pathology  of,  general,  ii.  449- 
of  penis,  ii.  522 
of  periosteum,  ii.  539 
of  pharynx,  ii.  517 
of  placenta,  ii.  558 
predisposing  to  fracture,  iv.  3 
of  racemose  glands,  ii.  529 
of  rectum,  ii.  518,  519 
reinfection  in,  ii.  456 
in  relation  to  marriage,  ii. 

580 
of  respiratory  passages,   ii. 

530 
of  salivary  glands,  ii.  529 
scrofula  in,  i.  245 
of  skin,  ii.  488,  559 
sources   of  contagion  in,  ii. 

450 
of  spinal  cord,  ii.  548 

meninges,  ii.  548 
of  spleen,  ii.  480,  530 
of  stomach,  ii.  518 
of  supra-renal   capsules,  ii. 

480,  530 
of  synovial  cavities  of  ten- 
dons, ii.  486 
of  tendons,  ii.  538 
of  testicle,  ii.  522 
of  thyroid  gland,  ii.  530 
of  tongue,  ii.  514,  516 
tonsils  enlarged  in,  ii.  480 
of  trachea,  ii.  532 
treatment  of,  ii.  568,  569,  578- 
of  urethra,  ii.  522 
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urinary  functions  in,  ii.  482_ 
uterine  functions  in,  ii.  482 
vaccinal,  Ii.  452 
visceral  disturbances  due  to 
nervous  lesions  in,  ii.  554 

relation  of,  to  arteritis,  iii. 
344 
Syphilitic  alopecia,  ii.  507 
arteritis,  iii.  341 
contracture  of  muscle,  iii.  12 
coryza  in  infants,  v.  374 
dactylitis,  ii.  544,  564 
epididymitis,  ii.  522  ;  vi.  615 
fever,  ii.  47.7  et  seq. 
gummata.     See  Grummata. 
induration  of  septum  of  nose, 
V.  406 

of  scrotum,  vi.  549 
inflammation  in  the,  i.  134 
keratitis,    parenchymatous, 

V.  233 
myalgia,  iii.  11 
onyxis,  ii.  605 
orchitis,  ii.  523 ;   vi.  613  et 

seq. 
perionyxis,  ii.  505 
phlebitis,  iii.  328 
rhinitis,  ii.  520 
sarcocele,  vi.  613 
tremor  of  muscle,  iii.  11 
ulceration  of  gums,  v.  525 

of  tongue,  V.  506 
ulcers  of  external   auditory 
canal,  v.  305 

of  lips,  V.  470 

of  scalp,  V.  115 
Syphilization,  ii.  455 
■  Syphiloderm    or    syphiloder- 

mata,  ii.  488 
acneiform,  ii.  499 
acuminated  pustular,  ii.  499 
bullous,  ii.  503 
classification  of,  ii.  490 
ecthymatiform,  ii.  500 
erythematous,  ii.  401,  559 
furunouloid,  ii.  561 
.gummatous,  ii.  502 
impetiginiform,  ii.  500 
local  treatment  of,  ii.  504 
miliary,  ii.  499 
palmar,  ii.  496 
papular,  ii.  493,  560 
papulo-squamous,    ii.    495, 

496 
pigmentary,  ii.  504 
plantar,  ii.  496 
pustular,  ii.  498,  500,  560 
serpiginous,  ii.  501 
tubercular,  ii.  501,  561 
vegetating,  ii.  502 
vesicular,  ii.  498,  560 


T AIT'S  operation,  vi.  837 
Taliacotian  method  of  re- 
storing nose,  V.  453 
Talipes  arciiatus,  vi.  1016, 1018 
calcaneus,  vi.  1039  et  seq. 
equinus,  vi.  1006,  1009,  1015 
valgus,  vi.  1034  et  seg. 


Talipes — 

varus,  vi.  1018,  1032 
Tampons   for  surgical   hemor- 
rhage, iii.  70 
Tappeiner's    expei'iments    in 

shook,  i.  367 
Tapotement,  i.  526 
Tar,  rash  from  local  use  of,  ii. 

609 
Tarsal  bones,  anterior,  excision 
of,  iv.  531 
excision  of,  in   club-foot, 

iv.  448  ;  vi.  1032 
fracture  of,  iv.  258 
Tarsus   amputations    through, 
i.  653 
dislocations  of,  iii.  706  et  seq. 
gunshot  wounds  of,  iii.  739 
Teale's  method  of  amputating, 

i.  587 
Tear-passages,   diseases   of,  v. 

278 
Tears  of  perineum,  vi.  685 
Teeth,  artificial,  v.  563  et  seq. 
deciduous,  surgery  of,  v.  551, 

552 
in   hereditary   syphilis,   ii. 

564 
irregularities  of,  v.  554 
permanent,  surgery  of,  v.  553 
surgery  of,  v.  551 
Telangiectatic  myxoma,  iv.  580 
Telangiectiasis  of  lips,  v.  471 

of  scalp,  V.  129 
Temperament,    effect     of,    in 
anaesthesia,  i.  414 
in  operations,  i.  461 
Temperature,  eflfeot  of  ansesthe- 
sia  on,  i.  408 
in  erysipelas,  i.  179 
in  surgical  diagnosis,  i.  345 
Temporal    artery,  ligation   of, 
iii.  297 
punctured  wounds  of,  iii. 
120 
bone,  fracture  of,  v.  348 
Temporary    compression     for 
aneurism,  iii.  440,  517 
ligature  in    aneurism,   iii. 
439,  511,  517 
Tenaoula,  i.  574 
Tenderness,     abdominal,     in 
acute  intestinal  obstruc- 
tion, vi.  53 
in   arthritis    deformans,   iv. 

■370 
in  strumous   synovitis,   iv. 
310,  311 
Tendons,    contraction    of,    in 
stumps,  i.  603 
diseases  of,  iii.  15 
displacements  of,  iii.  16j 
inflammation  of  sheaths  of, 

iii.  17 
injuries  of,  iii.  15 
lesions  of  synovial  cavities 

of,  in  syphilis,  ii.  486 
ossification  of,  iii.  22 
rupture  of,  iii.  15 
suppurative  inflammation  in, 
i.  37 


Tendons — 

syphilis  of,  ii.  533 
tumors  of,  iii.  22 
wounds  of,  iii.  15 
Tenesmus,    vesical,    in  gonor- 
rhoea, ii.  332 
Tenosynovitis,  iii.  17,  18 
Tent,  i.  481 

hospital,  vi.  1128,  1130 
Testicle,  abscess  of,   encysted, 

vi.  606 
absence  of,  vi.  591 
anomalies  of,  vi.  591 
atheroma  of,  vi.  613 
atrophy  of,  vi.  598,  606 
carcinoma  of,   iv.   631,   633, 

648 
contusion  of,  vi.  603 
cysts  of,  vi.  625 

dermoid,  vi.  627 
enchondroma  of,  vi.  628 
entozoa  of,  vi.  638 
epithelioma  of,  vi.  636 
excision  of,  vi.  636 
fibroma  of,  vi.  630 
fungus  of,  benign,  vi.  616 

malignant,  vi.  618 
gangrene  of,  spontaneous,  vi. 

606 
haematocele  of,  vi.  580,  603. 

See  Haematocele. 
hydrocele    of.      See    Hydro- 
cele, 
hypertrophy  of,  vi.  598 
injuries  of,  vi.  603 
inversion  of,  vi,  597 
irritable,  vi.  602 
lymphadenoma  of,  vi.  636 
neuralgia  of,  vi.  602 
neuroses  of,  vi.  602 
retracted,  vi.  597 
reversion  of,  vi.  597 
sarcoma  of,  iv.  615  ;  vi.  634 
scrofulous,  vi.  618  et  seq. 
supernumerary,  vi.  591 
syphilis  of,  ii.  522 
tuberculous,  vi.  618  et  seq, 
tumors  of,  solid,  vi.  628 
undescended,  vi.  592  et  seq. 

inflammation  of,  vi.  612 
wounds  of,  vi.  603 
Tetanus,  iii.  607 

amputation  for,  i.  564 
causes  of,  iii.  611 
delirium  from,  i.  385 
diagnosis  of,  iii.  615 
etiology  of,  iii.  607 
in  gunshot  wounds,  ii.  134, 

143 
humoral  theory  of,  iii.  609 
nature  of,  iii.  609 
nervous  theory  of,  iii.  610 
after  operations,  i.  476 
pathogenesis  of,  iii.  609 
pathological  anatomy  of,  iii. 

608 
after  perineal  lithotomy,  vi. 

283 
physiology  of,  iii.  609 
preventive    amputation  for, 

iii.  617 
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prognosis  of,  iii.  616 
from  simple  fracture,  iv.  30 
symptoms  of,  iii.  611,  612 
terminations  of,  iii.  614 
treatment  of,  iii.  617,  618 
Tetrane,  i.  424 
Theca  vertebralis,  injuries  of, 

iv.  786 
Thecitis,  iii.  17 
Thermo-cautery,  i.  505 
Thermometer  in  surgery,  i.  527 

et  seq. 
Thermometry  in  surgical  diag- 
nosis, i.  348 
Thigh,  amputation  of,  i.  667  et 

seq. 
Thoracic   disease,  eifect  of,   in 
anaesthesia,  i.  414 
duct,  rupture  of,  v.  886 
wounds  of,  iii.  27  ;  v.  924, 
931 
parietes,    contusions    of,   v. 

793,  794 
viscera,  contusions  of,  v.  794 
rupture   of,   without  frac- 
ture, V.  797  et  seq. 
Thorax,    osteomalacia    of,    vi. 

949 
Thrombosis,  arterial,  iii.  351 
delirium  from,  i.  382 
from  fracture,  iv.  31 
after  operations,  i.  475 
Thumb,  amputation  of,  i.  634 

dislocation  of,  iii.  679 
Thyro-hyoid  hygroma,  ii.  707 
Thyroid  artery,  inferior,  liga- 
tion of,  iii.  299 
superior,   ligation    of,   iii. 
294 
body,  wounds  of,  v.  581 
cartilages,  fracture  of,  v.  656 
dislocation  of  hip,  iii.  696  et 

seq. 
gland,  carcinoma  of,  v.  613 
hypertrophy  of,  v.  607 
surgical   affections    of,    v. 

607 
syphilis  of,  ii.  530 
tumors  of,  v.  613 
hernia,  v.  1171 
laryngotomy,  v.  719,  734 
Thyroidotomy  or  thyrotomy  in 
benign  growths  of  larynx,  v. 
734 
Tibia,  dislocations  of,  iii.  702 
et  seq. 
epiphyseal  disjunction  of,  iv. 

252 
fractures  of,  iv.  251  et  seq. 
resection  of,  iv.  523 
sprain-fracture  of,  iv.  252 
Tibial  artery  or  arteries,  ante- 
rior, aneurism  of,  iii. 
454 
ligation  of,  iii.  323,  324, 

454,  455 
relations  of,  Iii.  323 
rupture  of,  iii.  149 
posterior,  aneurism  of,  iii. 
455 
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Tibial  artery,  posterior — 

ligation  of,  iii.  321,  322, 
456 
punctured  wounds  of,-  iii. 
124 
Tic  douloureux,  v.  459 
Tight  bandaging,  delayed  union 

in  fracture  from,  iv.  44 
Tinea  circinata,  ii.  660 
favosa,  ii.  656 
sycosis,  ii.  662 
tonsurans,  ii.  661 
tricophytina,    ii.    660,    663, 

,664 
versicolor,  ii.  665,  666 
Tissue  or  tissues,  apparent  mi- 
gration of  cells  in  midst  of, 
i.  34 
areolar,  cysts  from,  iv.  657 
cellular,  atrophy  of,  ii.  688 
diseases  of,  ii.  673 
hypertrophy  of,  ii.  687 
mucoid  degeneration  of,  ii. 

687 
parasites  of,  ii.  688 
syphilis  of,  ii.  510 
connective,  of  nerves,  tumors 
formed  at  expense  of,  iii. 
595 
degeneration  of,  i.  61 
examination  of,  in  pyaemia, 

i.  205 
inilammatory  changes   of,  i. 

24 
medullary,  callus   from,  iv. 

39 
of  nose,   subcutaneous,  dis- 
eases of,  V.  450 
peri-synovial,  in  arthritis  de- 
formans, iv.  370 
regeneration  of,  in  wounds, 
ii.  20 
Tissue-metamorphosis,     doc- 
trine of,  i.  27 
Tissue-production,  i.  136 
Toes,  amputation  of,  i.  649 

fractures  of,  iv.  259 
Tongue,  abscess  of,  v.  504 
atrophy  of  one  side  of,  v.  503 
carcinoma  of,  iv.  649  ;  v.  508, 

.509 
cuticle  of,  alterations  in,  v. 

505 
diseases  of,  v.  493,  501 
epithelium  of,  loss  of,  v.  505 
gummata  of,  v.  504 
hypertrophy  of,  v.  502 
inflammatory  swellings    be- 
neath, V.  502 
injuries  of,  v.  493 
lymphadenoma  of,  v.  499 
lymphangeloma  of,  v.  503 
mucous  tubercle  of,  v.  505 
nsevus  of,  r.  503 
papillsB  of,  warty,  v.  505 
papilloma  of,  v.  505 
prolapsus  of,  v.  502 
syphilis  of,  ii.  514,  516 
tumor  of,  congenital,  v.  503 
ulceration  of,  v.  506,  507 
wounds  of,  V.  493 


Tonic  treatment  of  syphilis,  ii. 

568 
Tonsil  or  tonsils,  cancer  of,  v. 
499 

enlarged,  in  syphilis,  ii.  480 

hypertrophy  of,  v.  496,  497 

sarcoma  of,  iv.  617,  618  ;  v. 
499 

tumors  of,  v.  499,  500 

ulceration  of,  v.  499 
Tonsillitis,  v.  495 
Toothache,  v.  561 
Tooth-wounds,  ii.  40 
Torsion,    acupressure    by,   iii. 
100 

in  herriorrhage,  iii.  94 

of  penis,  congenital,  vi.  535 
Torticollis,  vi.  1083,  1085 
Touch  in  exploration  of  female 
genital  organs,  vi.  663 

mediate,  vi.  669 

rectal,  vi.  666 

in  surgical  diagnosis,  i.  345 

vaginal,  in  examination  of 
female  genital  organs,  vi. 
665  ,      , 

vesical,  vi.  667 
Tourniquet   in  amputation,   i. 
565 

invention  of,  i.  555 

for  surgical  hemorrhage,  iii. 
71 
Tow,  i.  479 
Toxic  effect  of  anaesthetics  on 

nervous  centres,  i.  414 
•Trachea,  burns  of,  v.  628,  644, 
646 

carcinoma  of,  v.  751  et  seq. 

fistula  of,  V.  677,  678,  679 

fracture  of,  v.  655,  659 

granulomatous  formations  in, 
V.  750 

morbid  growths  of,  v.  743 

rupture  of,  v.  578 

sarcoma  of,  v.  751 

scalds  of,  V.  628,  644,  646 

structure  of,  v.  681,  683,  685 
et  seq. 

syphilis  of,  ii.  532 

tumors  of,  benign,  v.  743, 
744,  750 

wounds  of,  V.  628,  638  ei  seq. 
Tracheal  canula,  v.  720  et  seq. 
Tracheloplasty,   vi.    678,    680, 

684 
Tracheocele,  v.  660  et  seq. 
Tracheotomy,  v.  713  et  seq.,  723 

in  carcinoma  of  larynx,  iv. 
654 

in  croup,  v.  704  et  seq. 

in  diphtheria,  v.  704  et  seq. 

in  growths  of  larynx,  v.  735 
Trachoma,  v.  221 
Tract,  alimentary,  syphilis  of, 

ii.  513 
Traction-method  in  upward  and 

backward  dislocation  of  hip, 

Iii.  686 
Transfusion,  arterial,  i.  513 

of  blood,  i.  509  et  seq.;  iii. 
106 
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indirect,  i.  511 
of  milk  after  surgical  hemor- 
rhage, i.  513  ;  iii.  109 
in  shook,  i.  372 
Transliicency  in  surgical  diag- 
nosis, i.  345 
Transplantation  of  bone  in  false 
joint,  iv.  63 
of  cutis,   i.-  58.     See   Skin- 
grafting. 
Transverse  fracture,  iv.  18 
process  of  vertebrae,  fracture 
of,  iv.  760 
Traumatic  aneurism,   iii.   238. 
See  Aneurism, 
arteritis,  iii.  332,  335 
carditis,  iii.  230 
cataract,  v.  243,  246 
ceplialhydrocele,  v.  41.     See 

Cephalhydrocele. 
changes,  intestinal  obstruc- 
tion from,  vi.  52 
■compression   of   nerves,   iii. 

547 
delirium,  i.  3^79,  393,  394 
from   simple   fracture,  iv. 
30 
fever,  i.  99,'455 

from  incised  wounds,  ii.  15 
gangrene  in  gunshot  wounds, 

ii.  131,  141 
laryngitis,  acute,  v.  691 
lesions  of  nerves,  iii.  545 
myelftis.     See  Myelitis, 
neuritis,  iii.  580 
peritonitis,     v,     887.      See 

Peritonitis, 
phlebitis,  iii.  329 
spinal  meningitis.     See  Men- 
ingitis, 
stricture  of  urethra,  vi.  457 
ulcer  of  mucous  membrane  of 
nose,  V.  392 
Treihor,  syphilitic,  of  muscle, 

iii.  11 
Trephining,  v.  92  et  seg. 
in  epilepsy,  v.  100,  101 
of  spinal  column,  iv.  784, 

890 
in  tuberoulo-sorofulous  osteo- 
patjiies,  vi.  935 
TBEVKS,>!palformations  and  dis- 
eases pf  head,  v.  Ill 
malfornjations   and  diseases 
of  spii<i9,  iv.  891 
Trichiasis,  j.  273 
Triohlorethaije,  i.  428 
Trifacial  nerves,  injuries  of,  v. 

105 
Tripier's  amputation,  i.  655 
Trochanter,   lesser,   of   femur, 
fracture  of,  iv.  200 
major,  pf  femur,  excision  of, 
iv.  502 
fracture  of,  iv.  198,  199 
Troops,    sanitary  care   of,   vi. 

1125 
Trophic  disturbances  consecu- 
tive to  injuries  of  nerves,  iii. 
664 


Tropho-neurosis,  facial,  ii.  688 
True  aneurism,  iii.  373 
Trunk,  bursse  of,  ii.  708 

excision  of  bones,  of,  iv.  454 
Trusses   for    hernia,   v.    1173, 

1175,  1177 
Tubercle,  i.  231  et  seq. 
of  bladder,  vi.  363,  364 
of  bone,   disseminated,   vi. 
914 
encysted,  vi.  906 
causing  fracture,  iv.  12 
infection  of,  i.  236 
morbid  anatomy  of,  i.  234 
nature  of,  i.  237 
origin  and  natural  history  of, 

i.  235 
painful  subcutaneous,  iii.  603 

et  seq. 
pathology  of,  i.  238 
of  prostate,  vi.  391 
of  tongue,  mucous,  v.  505 
treatment  of,  i.  238 
Tubercular  or  tuberculous  af- 
fections of  breasts,  v.  835 
caries  of  skull,  v.  142 
infiltration  of  bone,  vi.  909 
kidney,  v.  1078,  1080 
laryngitis,  chronic,  v.  695 
osteopathies,    vi.    906,    914, 
917 
parasitic  nature  of,  vi.  914 
sarcpcele,  vi.  618,  624 
synovitis,  iv.  299  et  seq. 
svphiloderm,  ii.  501,  561 
testicle,  vi.  618,  624 
ulceration  of  tongue,  v.  507 
Tuberoulo-sorofulous   osteo-pa- 
thies,  vi.  920  et  seq.     See  Os- 
teopathies. 
Tuberculosis,  i.  316 
of  bone.     See  Tubercle, 
of  nasal  mucous  membrane, 
V.  394 
Tuberosities  of  humerus,  frac- 
tures of,  iv.  120    . 
Tubes,  cysts  from  distention  of, 

iv.  655 
Tubular  epithelioma  of  jaw,  v. 
542 
lymphangeitis,  iii.  29 
Tufnell,  treatment  of  aneurism, 

iii.  410 
Tumor  or  tumors,  iv.  543 
abdominal,  in  acute  intesti- 
nal obstruction,  vi.  55 
from  aneurism  of  aorta,  iii. 

525 
of  antrum  of  Highmore,   v. 

450 
of  auricle,  v.  297 
of  bladder,  vi.  278,  355 
of  bone,  vi.  973 

cystic,  causing  fracture,  iv. 

12 
erectile,  vi.  985 
excision  of,  iv.  448 
hydatid,  causing  fracture, 

iv.  12 
myeloid,  vi.  990 
pulsatile,  vi.  985  et  seq. 


Tumor  or  tumors — 

of  breast,  v.  837.    See  Breast. 

of  bursae,  ii.  699 

cartilaginous,    iv.   572.     See 
Chondroma. 

cirsoid,  arterial,  iii.  353 

classification  of,  iv.  559 

congenital,  solid,  of  scalp,  v. 
119 

connective-tissue,  iv.  562 
embryonic,   iv.    600.     See 
Sarcoma. 

course  of,  iv.  547 

cystic,  iv.  655 

diagnosis  of,  ii.  264 ;  iv.  556 

endothelial,  iv.  622,  623 

epithelial,  iv.  562 

etiology  of,  Iv.  544 

of  eyelids,  erectile,  v.  277 

fatty,  iv.  564.     See  Lipoma, 
of  abdominal  cavity,  v.  955 
of  scalp,  V.  117 

fibro-cellular,  of  spine,  con- 
genital, iv.  905 

fibrous,  iv.  567.  See  Fibroma. 

of  frontal  sinus,  v.  445 

general  characters  of,  iv.  556 

glandular,  iv.  627 

growth  of,  iv.  547 

of  gum,  myeloid,  v.  525 

gummatous,  ii.  510  . 

heterologous,  iv.  584 

homologous,  iv.  548 

iniiammatory    origin   of,    iv. 
544 

Intra-ocular,  v.  282 

.of  iris,  V.  238 

of  jaw,  V.  535,  537,  562 

of  joints,  iv.  430 

of  kidney,  v.  1082,  1086 

of  larynx,  v.  724,  736 

of  lips,  V.  473 

lymphatic,    iv.    582.      See 
Lymphoma. 

of   lymphatic    glands    over 
parotid  gland,  v.  620 

of  male  breast,  v.  852.     See 
Breast. 

malignancy  of,  iv.  555 

malignant  of  boue,  diagnosis 
of,  from  aneurism,  iii.  397 

of  mammae,  irritable,  v.  834 

metamorphoses  of,  iv.  550 

microscopic   appearances  of, 
iv.  665 

mucous,  iv.  580.     See  Myx- 
oma. 

multiple,  iv.  551 

of  muscle,  iii.  13,14;  iv.  587 

of  nasal    passages,    v.   418, 
420,  422,  432 

of  neck,  v.  593 
congenital,  v.  678,  600 
malignant,  v.  595,  602 
treatment  of,  v.  600  et  seg. 

of  nerves,  iii.  591  ;  iv.  590. 
.    See  Neuroma, 
anatomy  of,  iii.  592 
connection  of,  with  nerves, 

iii.  599 
symptoms  of,  iii.  600 
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Tumor  or  tumors — 

nomenclature  of,  iv.  559 
of  nose,  V.  41S 
of  optic  nerve,  v.  197 
of  orbit,  V.  192 

pulsating,  iii.  495 
osseous,  iv.  576.  See  Osteoma, 
ovarian,  vi.  789,  805 

operations  for,  vi.  828 
of  palate,  v.  522,  523 
papillary,  iv.  624.  See  Papil- 
loma, 
parasitic,  of  muscle,  iii.  14 

origin  of,  iv.  546 
of  parotid  gland,  v.   618  et 

seq. 
of  penlfe,  vi.  540,  541 
of  pharynx,  v.  501 
of  prostate,  vi.  388,  389 
recurrence  of,  iv.  554 
resection  of  ribs  for,  iv.  462 
saoro-cocoygeal,     congenital, 

iv.  901 
of  scalp,  V.  117,  129 
of  scrotum,  vi.  552,  553,  554 
sebaceous.     See  Cysts. 

of  eyelids,  v.  271 
secondary,  iv.  551 

in  carcinoma,  iv.  640 
of   septum   of  nose,   v.   409, 

410 
shapes  of,  iv.  549 
of  skull,  V.  151,  167 
of    sterno-mastoid    muscle,. 

congenital,  v.  600 
solid,  overlying  artery,  diag- 
nosis of,  from  aneurism, 
iii.  396 

relation  of  cysts  to,  iv.  658 
In  spina  bifida,  iv.  892,  893 
of  spine,  iv.  902,  903,  905 
of    submaxillary   gland,    v. 

622 
of   supra-renal    capsule,   v. 

1087 
of  tendons,  iii.  22 
of  testicle,  solid,  vi.  628 
of  thyroid  gland,  v.  613 
of  tongue,  congenital,  v.  503 
of  tonsils,  V.  499,  500 
of  trachea,    benign,  v.  743, 

750 
of  urethra,  vi.  484 
uterine,  vi.  789,  807 

affections  mistaken  for,  vi. 

.    822 

operations  for,  vi.  828 
vaginal,  vi.  712 
vascular,  iii.  353 ;  iv.  591 
of  vulva,  vi.  707,  709 
warty,  iv.  624 
Tunica  vaginalis,   hsematocele 

of,  vi.  577,  580 
Turpentine,  i.  425 
for  surgical  hemorrhage,  iii. 

64 
Twists  of  back,  iv.  686  et  seq. 

hemorrhage  into  vertebral 
canal  from,  iv.  706  et  seq. 
of  cervical  region  of  vertebral 
column,  iv.  688,  692 


Twisis — 

of  dorsal  region  of  vertebral 

column,  iv.  692 
of  lumbar  region  of  vertebral 

column,  iv.  694,  696 
of  vertebral  articulations,  in- 
flammation   following,   iv. 
696 
Twitching  of  nose,   spasmodic, 

V.  438 
Tympanites  in  acute  intestinal 
obstruction,  vi.  55 
from  lesions  of  spinal  cord, 
iv.  851,  852 
Typhoid    fever,   synovitis   fol- 
lowing, iv.  293 
Typhus,  animal,  ii.  89 


ULCER  or  ulcers,  ii.  277 
amputation  for,  ii.  291 
callous,  ii.  280 
causes  of,  ii.  277 
of  cheeks,  v.  469 
of  external   auditory  canal, 

V.  305 
healthy,  ii.  277 
hemorrhagic,  ii.  282 
indolent,  ii.  280,  281 
inflamed,  ii.  278 
irritable,  ii.  279,  280 
of  leg,  from  eczema,  ii.  615 
of  lips,  V.  469,  470 
<     of  mucous  membrane  of  nose, 

V.  392,  393 
neuralgic,  ii.  279 
cedematous,  ii.  279 
old,  plastic  operations  in,  ii. 

288 
painful,  ifritable,  of  reotam, 

vi.  108 
perforating,    of  bladder,  vi. 
351 

of  foot,  ii.  648,  649,  730  et 
seq. 
phagedenic,  ii.  278 
phlegmonous,  ii.  278 
of  rectum,  painful,  irritable, 

vi.  108 
rodent,  v.  469.     See  Epithe- 
lioma, superficial, 
of  scalp,  V.  115,  116,  127 
simple,  ii.  277,  278 
skin-grafting  in,  ii.  288 
sloughing,  ii.  278,  279 
of  tongne,  v.  506 
treatment  of,  ii.  284 
varicose,  ii.  283 
venereal,     simple,    ii.    407. 

See  Venereal, 
weak,  ii.  279 
Ulceration,  i.  120 
of  abdominal  parietes,  v.  862 
of  bladder,  vi.  350 
of  cervix  uteri,  vi.  725,  726 
chancroidal,   stricture  from, 

vi.  456 
of  duodenum,  in  burns,  ii.  237 
of  gums,  V.  525 
of  mucous  membrane  of  nose, 
catarrhal,  v.  392 


oeration — 

of  palate,  v.  521 

of  rectum,  vi.  113,  115 

stricture  of  urethra  from,  vi. 

456 
of  tongue,  V.  506,.  507 
of  tonsils,  V.  499 
of  urethra,   stricture    from, 
vi.  456 
Ulcerative  diseases  of  mucous 
membrane  of  nose,  v.  392 
inflammation  of  mastoid  an- 
trum, chronic,  v.  346 
laryngitis,  v.  693 
Ulna,  coronoid  process  of,  frac- 
ture of.     See  Coronoid. 
excision  of,  iv.  485 
fracture  of,  iv.  158  et  seq. 
lower  extremity  of,  disloca- 
tion of,  iii.  678 
olecranon  process  of,  fracture 

of.     See  Olecranon, 
and  radius,   dislocations  of, 

674  et  seq. 
upper  extremity  of,  disloca- 
tion of,  iii.  674 
Ulnar  artery,  aneurism  of,  iii. 
481 
ligation   of,  iii.   309,   310, 

482 
punctured  wounds  of,  iii. 
121 
Umbilical  calculus,  vi.  181 
hernia,  v.  1163 

anatomy  of,  v.  1163 
diagnosis  of,  v.  1166 
radical  cure  of,  v.  1169 
strangulated,      operation 

for,  V.  1167 
subcutaneous     operation 

for,  V.  1169 
treatment  of,  v.  1166 
trusses  for,  v.  1177 
Umbilicus,  affections  of,  v.  864 
hemorrhage  from,  v.  865 
polypus  of,  V.  864 
sarcoma  of,  v.  864 
Undescended  testicle,  vi.  592. 
See  Testicle, 
inflammation  of,  vi.  612 
Unilateral     dislocations.      See 
Dislocations, 
injuries  of  spinal   cord,   iv. 
801 
Union  by  first  intention,  i.  Ill 
in  fracture,  with  deformity, 
iv.  65 
delayed,  iv.  43,  58 
dissolved,  iv.  45 
immediate,  iv.  36 
primary,  treatment  to  secure 

ii.  28 
by   secondary    adhesion,    i. 

114 
in   wounds   of  intestine,   v. 
908 
Ununited  fracture,  resection  in,- 

iv.  447,  473 
Upper  jaw,  excision  of,  iv.  455 
et  seq. 
fracture  of,  iv.  69,  70 
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Upper — 

epiphysis  of  femur,  separa- 
tion of,  iv.  197 
extremity,    amputations    of, 
i.  631 
aneurisms  of,  iii.  481 
excisions    in,    iv.    465    et 

seq. 
fractures  of,  iv.  98  et  seg. 
gunshot  injuries  of,  it.  205, 
206 
Urachal  abscess,  v.  966 

fistula,  V.  966,  970 
Uraclius,  cysts  of,  v.  1067 

patent,  vi.  339 
Uranoplasty,  v.  519 
Urate-of-ammonium    calculus, 

vi.  167 
Ureter,   abnormal   opening  of, 
into  urethra,  vi.  486 
fistula  communicating  with, 

V.  962 
laceration  of,  v.  879 
rupture  of,  v.  881 
stone  in,  vi.  174,  175 
wounds  of,  V.  929 
Ureteral  calculus,  vi.  174,  175 
Uretero-nterine  fistula,  vi.  715, 

723 
Uretero-vaginal  fistula,  vi.  715, 

723 
Urethra,  abnormal  opening  of 
ureters  into,  vi.  486 
contracture  of,  idiopathic,  vi. 
'  475  et  seq. 

symptomatic,  vi.  480,  481 
dilatation  of,  congenital,  vi. 
485 
urinary  pouches  from,  vi. 
481 
diseases  of,  vi.  421 

conditions    complicating, 
vi.  502 
duplication  of,  vi.  487 
exploration  of,  vi.  421 
false  passages  from,  vi.  441 
foreign  bodies  in,  vi.  443  et 

seq.,  531 
gonorrhoea  of.      See  Gonor- 
rhoea, 
inflammation  of,  vi.  451 
injuries  of,  vi.  421 
irrigation  of,  in  chronic  gon- 
orrhoea, ii.  377 
lacerations  of,  vi.  431. 
lesions  of,  traumatic,  vi.  430 

from  within,  vi.  441 
method  of  fixing  catheter  in, 

vi.  430 
neoplasms  of,  vi.  484 
occlusion  of,  vi.  485 
perforation     of,      urinary 

pouches  from,  vi.  482 
polypus  of,  vi.  484 
rectum  opening  into,  vi.  487 
rupture  of,  vi.  431  et  seq. 
complications  of,  vi.  438 
diagnosis  of,  vi.  439 
from  fracture  of  pubis,  vi.. 

433 
interstitial,  vi.  434 


Urethra,  rupture  of — 

with    lesions   of    adjacent 

parts,  vi.  436 
prognosis  of,  vi.  439 
with  rupture  of  surround- 
ing tissues,  vi.  435 
symptoms  of,  vi.  437 
treatment  of,  vi.  440 
spasm  of,  vi.  474 
idiopathic,  vi.  475 
symptomatic,  vi.  480 
stricture  of,  vi.  451.  See  Stric- 
ture, 
syphilis  of,  ii.  622 
tumors  of,  vi.  484 
ulceration  of,  stricture  from, 

vi.  456 
vegetations  of,  vi.  484 
vices  in  conformation  of,  vi. 

484 
wounds  of,  vi.  431 
Urethral  aneesthesia,  ii.  359 
calculus,  vi.  177,  178,  443 
catarrh,  ii.  351,  375 
chancres,  ii.  461 
dilatation    in    treatment    of 
urinary  calculus  in  the  fe- 
male, vi.  297 
discharges,  chronic,  ii.  351, 
356 
persistent,  treatment  of,  ii. 
374 
fever,  vi.  517 
fistula,  congenital,  vi.  505 
opening   through  abdomi- 
nal walls,  V.  965,  966 
hyperaesthesia,  ii.  358 
injections  in  gonorrhoea,  ii. 

369 
irrigation,  ii.  377 ^ 
irritation,  neuralgia  from,  ii. 

359 
meatus,  abnormal  opening  of, 

vi.  486 
synovitis,  ii.  346 
Urethritis,  vi.  451 
in  female,  ii.  397,  398,  403 
in  male.     See  Gonorrhoea. 
Urethro-penile  fistula,  vi.  513 

et  seq. 
Urethro-perineo-scrotal  fistula, 

vi.  509  et  seq. 
Urethro-rectal  fistula,  vi.  144, 

505  et  seq. 
Urethrorraphy,  vi.  515 
Urethro-vaginal  fistula,  vi.  715 
Urethro-vesico-vaginal  fistula, 

vi.  716 
Urethrotomy  in    stricture    of 
urethra,  vi.  470 
collateral,  vi.  473 
external,  vi.  472 
internal,  vi.  471 
Uric-acid  calculus,  vi.  165 
Uric-oxide  calculus,  vi.  169 
Urinary  abscess,  vi.  482,  483 
bladder,  fistula  communicat- 
ing with,  V.  963 
calculus.     See  Calculus, 
changes  from  head  injuries, 
V.  109 


Urinary — 
fever,  vi.  517  et  seq. 
fistula,  V.  961  ;  vi.  505 
functions  disturbed  in  syphi- 
lis, ii.  482 
infiltration,  vi.  502  et  seq. 
after    perineal    lithotomy, 
vi.  281 
organs,   disorders    of,   from 
lesions   of    spinal   cord, 
iv.  842 
inflammation  of,  in  lesions 

of  spinal  cord,  iv.  846 
influence  of,  in  operations, 

i.  465 
neuropathic  inflammation 
of,  iv.  849  et  seq. 
pouches,  vi.  481,  482,  485 
symptoms  in  scurvy,  i.  299 
tract,  urinary  calculus  out- 
side of,  vi.  181 
Urination,  frequent,  in  gonor- 
rhoea, ii.  338 
Urine,  changes  in,  from  lesions 
of  spinal  cord,  iv.  845 
diminished  flow  of,  in  acute 
intestinal  obstruction,  vi. 
55 
extravasation  of,  retro-peri- 
toneal, V.  948 
in  wounds  of  bladder,  vi. 
325 
incontinence  of,  vi.  405 
from  hypertrophy  of  pros- 
tate, vi.  385 
from  lesions  of  spinal  cord, 

iv.  843 
after    perineal   lithotomy, 
vi.  283    , 
retention  of,  vi.  399  et  seq. 
in   fractures   of  vertebrae, 

iv.  762 
in  gonorrhoea,  ii.  338,  384 
from  lesions  of  spinal  cord, 

iv.  843 
after  perineal    lithotomy, 

vi.  280 
treatment  of,   vi.   402   et 
seq. 
suppression  of,  after  perineal 
lithotomy,  vi.  280 
Uro-genital  fistula,  vi.  715  etseq. 
Urostealith  calculus,  vi.  169 
Usure  in   arthritis   deformans, 

iv.  371 
Uterine    appendages,   extirpa- 
tion of,  vi.  837 
flbro-cysts,  vi.  814 
fibroids,  vi.  807.     See  Fibro- 
mata, 
functions  disturbed  in  syphi- 
lis, ii.  482 
gonorrhoea,  ii.  398,  403 
lymphangeitis,  iii.  31 
sound,  vi.  669 
sutures    in    gastro-hystero- 

tomy,  vi.  76.5 
tumors,  vi.  789,  807 

affections  mistaken  for,  vi. 

822 
operations  for,  vi.  828 
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Uterus,    carcinoma  of,  vi.  816 

et  seq. 
cervix  of,  chancre  of,  ii.  462 

diseases  of,  vi.  725 

laceration  of,  vi.  678  et  seq. 
extirpation     of,    abdominal, 
vi.  838,  840 

vaginal,  vi.  740,  822,  837 
fibroma  of,    vi.   807   et  seq. 

See  Fibroma, 
fibrous  polypus  of,  vi.   807, 

808 
myoma    of,    vi.    807.      See 

Fibroma, 
pregnant,  wounds  of,  vi.  676 
ruptured,    Csesarean   section 
for,  vi.  759 

laparotomy  after,  vi.  780 
sarcoma  of,  vi.  815,  816 
Uvula,  hypertrophy  of,  v.  498 


VACCINATION,  i.  516 
eczema  from,  ii.  614 
Vaocino-sypliilis,  ii.  452 
Vagina,  absence  of,  vl.  699 
cancer  of,  vi.  714 
chancres  of,  ii.  463 
cysts  of,  vi.  712 
double,  vi.  702 
fibroids  of,  vi.  714 
foreign  bodies  in,  vi.  695  et 

seq. 
hsematoma  of,  vi.  715 
mucous  polypus  of,  vi.  715 
rupture  of,  vi.  675 
wounds  of,  vi.  675 
Vaginal  extirpation  of  uterus, 
vi.  740,  822,  837 
fissure,  vi.  703 
hernia,  v.  1172 
hydrocele,  vi.  558 
hysterectomy,  vi.   740,    822, 

837 
lithotomy,  vi.  298 
oophorectomy,  vi.  835 
ovariotomy,  vi.  828 
•speculum,  vi.  671 
touch     in     examination     of 
female  genital  organs,  vi. 
665 
tumors,  vi.  712 
Vaginismus,  vi.  748  et  seq. 
Vaginitis,  ii.  393  et  seq. 
emphysematosa,  vi.  713 
vesiculosa,  vi.  713 
Vagino-rectal.        See     Recto- 
vaginal. 
Valgus,  talipes,  vi.  1034 
Valsalva's    method   of    exam- 
ining middle  ear,  v.  309 
Vau  Bdken,  inflammation,  i.  65 
Van  Haklingen,    syphilis,    ii. 

447 
Varicocele,  vi.  581  et  seq. 
treatment  of,   palliative,  vi. 
585 
radical,  vi.  585 
Varicose    aneurism,    iii.    242, 
377,  532 
lymphatics,  iii.  34 


Varicose — 
ulcer,  ii.  283 
veins,  iii.  370,  372 
Variolous  orchitis,  vi.  608 
Varix,  iii.  370 

aneurismal,    iii.     245,    377, 

532 
arterial,  iii.  353 

of  scalp,  V.  131 

venous,  iii.  370,  372 

Varus,  talipes,  vi.  1018 

congenital,  vi.  1019,  1025, 

1026 
excision  of  tarsal  bones  for, 

iv.  448  ;  vi.  1032 
non-congenital,  vi.  1029 
paralytic,  vi.  1028 
relapsed,  vi.  1028 
Vasomotor  nerves,  i.  11 
Vascular  obstruction,  gangrene 
from,  iii.  254 
system,  surgical  diseases  of, 

iii.  325 
tumors,  iii.  353;  iv.  591 
of  breast,  v.  838 
of  penis,  vi.  540 
of  scalp,  V.  129 
of  scrotum,  vi.  554 
Vas  deferens,  affections  of,  vi. 

600 
Vastus   internus,  bursa  of,  ii. 

716 
Vault  of  skull,  fracture  of,  v. 

15 
Vegetable  parasites  of  skin,  ii. 

656 
Vegetating  papule,  ii.  495 

syphiloderm,  ii.  502 
Vegetations,  ii.  588  et  seq. 
of  penis,  vi.  541 
of  urethra,  vi.  484 
of  vulva,  vi.  709,  710 
Vein  or  veins,  contused  wounds 
of,  iii.  200 
entrance  of  air  into,  i.  476 ; 

iii.  214  et  seq. 
excision  of,  in  varicocele,  vi. 

589 
external  jugular,  wounds  of, 

V.  579 
gunshot  wounds  of,  iii.  294 
iliac,  wounds  of,  iii.  237 
incised  wounds  of,  iii.  197 
lacerated  wounds  of,  iii.  202 
ligation  of,  iii.  210 
occlusion  of,  in  varicocele,  vi. 

585 
pulmonary,    wounds   of,  iii. 

231 
punctured    wounds    of,     iii. 

197 
ruptures  of,  iii.  202 
septicsemia  from  wounds  of, 

iii.  209 
varicose,  iii.  370,  372 
wounds  of,  iii.  194  et  seq. 
from  fracture,  iv.  30 
Velpeau's  bandage,  i.  493 
Vena   azygos,   wounds   of,    iii. 

226 
Venae  cavae,  wounds  of,  iii.  225 


Venereal  diseases,  ii.  325,  407, 
447,  587 
in  the   lower   animals,  ii. 
456,  597 
ulcer,  simple,  ii.  407 
anatomy  of,  ii.  433 
auto-inoculability  of,  ii. 

414 
balanitis  from,  ii.  437 
bubo  in,  ii.  435,  436 
caustics  in,  ii.  442 
cephalic,  ii.  427 
characteristics  of,  ii.  412 
complications  of,  ii.  435, 

443 
concealed,  ii.  444 
diagnosis  of,  iii.  439,  471 
dressing  of,  ii.  442 
history  of,  ii.  408 
and  initial  lesion  of  sy- 
philis,    relative      fre- 
quency of,  ii.  439 
inoculability  of,  ii.  419 
irregular  floor  of,  ii.  413 
locality  of,  ii.  424 
multiplicity  of,  ii.  420 
nomenclature  of,  ii.  408 
non-induration    of,    ii. 

412 
origin  of,  ii.  430 
.    paraphimosis    from,-    ii. 
437 
period    of    incubation 

wanting  in,  ii.  422 
phagedsena  in,  437 
phimosis  from,  ii.  437 
profuse   discharge  from, 

ii.  413 
prognosis  of,  ii.  441 
treatment  of,  ii.  441 
varieties  of,  ii.  424 
virus  of,  ii.  414 
warts,  ii.  588.     See  Vegeta- 
tions. * 
Venesection,  i.  506 
for  aneurism,  iii.  409 
for  shook,  i.  373 
Venous  hemorrhage,  iii.  48 

simultaneous     ligation    of 

vein  and  artery  for,  ii. 

139  ;  iii.  212 

internal  hemorrhoids,  vi.  128 

nsevi,  iv.  593,  594 

obstruction,  gangrene   from, 

iii.  252 
sinuses,  rupture  and  wounds 

of,  V.  52 
varix,  iii.  370,  372 
Ventilation  of  hospital  wards, 

vi.  1110 
Ventral  hernia,  v.  1171 
Ventricles     of    brain,    hemor- 
rhage into,  V.  51,  52 
Vermale's  method  of  amputat- 
ing, i.  585 
Vekneuil,  reciprocal  efl'ects   of 
constitutional  conditions  and 
injuries,  i.  307 
Verrugas,  ii.  594 
Vertebra  or  vertebrae.    See  also 
Spinal  column  and  Spine. 
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Vertebra  or  vertebrse — 

articular  processes  of,   frac- 
ture of,  iv.  760 
bodies  of,  fracture  of,  iv.  760 
cervical,    dislocation    of,    iv. 
713,  720  et  seq. 
unilateral,  iv.  735 
hemorrhage  from  gunshot 
injury  of  transverse  pro- 
cesses of,  iv.  772 
syphilis  of,  ii.  543 
changes  in,  in  rachitis,  i.  264 
diseases  of.   See  under  Spine, 
dislocations  of,  iv.  709 
of  ribs  from,  iii.  651 
dorsal,  dislocations  of,  iv.  736 

et  seq. 
fractures  of,  iv.  746  et  seq. 
bedsores  in,  iv.'762,  783 
diagnosis  of,  iv.  759,  783 
gunshot,  ii.  201  et  seq. ;  iv. 

774  et  seq. 
latent,  iv.  762 
priapism  from,  iv.  762 
prognosis  of,  iv.  763,  779 
retention  of  urine  and  feces 

in,  iv.  762 
spinal  paralysis  from,  iv. 

762 
symptoms  of,  iv.  759 
treatment  of,  iv.  768,  783 
gunshot  injuries  of,  ii.  201 ; 

iv.  771   ' 
laminae   of,   fracture  of,   iv. 

760 
lumbar,    dislocation    of,    iv. 

736  e«  seq. 
pedicles   of,  fracture   of,  iv. 

760 
prominens,   bursa    over,   ii. 

708 
spinous  processes  of,  fracture 

of,  iv.  758 
third  cervical,  dislocation  of 
axis  forward  upon,  iv.  719 
transverse  process  of,  simple 
fracture  of,  iv.  760 
Vertebral  arterv,  aneurism  of, 
iii.  502 
ligation  of,  iii.  298 
punctured  wounds  of,  iii. 

118 
surgical    anatomy   of,   iii. 
298 
/        traumatic  aneurism  of,  iii. 
245 
articulations,       gunshot 
wounds  of,  iii.  727 
inflammation  ■  of,  from  in- 
juries, iv.  696 
canal,  hemorrhage  into,  from 
sprains,  twists,  and  wren- 
ches of  back,  iv.  706  et  seq. 
column,    cervical   region   of, 
sprains,      twists,      and 
wrenches  of,  iv.  688,  692 
dorsal  region   of,  sprains, 
twists,  and  wrenches  of, 
iv.  692 
injuries  of,  iv.  709 
ligaments  of,  iv.  686 


Vertebral  column — 

lumbar  region  of,  sprains, 
twists,  and  wrenches  of, 
iv.  694,  696 
osteomalacia  of,  vi.  948 
Vesical  calculus,  vi.  183.     See 
Calculus, 
examination  of  female  genital 

organs,  vi.  -671 
tenesmus   in   gonorrhoea,  ii. 

332 
touch  in  examination  of  fe- 
male  genital    organs,   vi. 
667 
Vesicants,  i.  501 
Vesico-abdoniinal    fistulas,    v. 

963 
Vesico-rectal.     See  Eecto-vesi- 
cal. 
examination      of     female 
genital  organs,  vi.  669 
Vesioo-uterine  fistula,  vi.  715, 

723 
Vesico-vaginal  examination  of 
female  genital  organs,  vi. 
669 
fistula,  vi.  715  eiseq. 
Vesioo-visceral  fistulse,  v.  965 
Vesioula  seminalis,  cysts  of,  vi. 
601 
inflammation  of,  vi.  600 
Vesicular  goitre,  v.  660 

syphiloderm,  ii.  498,  560 
Vessels,   arrow-wounds   of,   ii. 
114 
great,   injuries  of,  in  pene- 
trating wounds  of  chest,  v. 
808 
injuries    of,   in    fracture    of 
lower  end  of  humerus,  iv. 
139 
lymphatic,    syphilis    of,    ii. 

536 
of  neck,  wounds  of,  v.  580 
Villous  carcinoma,  iv.  632 

growth  of  bladder,  vi.  355 
ViNCEFT,     sorofulo-tuberculous 
and  other  structural  diseases 
of  bone,  vi.  901 
Virchow's  theory  of  inflamma- 
tion, i.  25 
Virus  of  simple  venereal  ulcer, 

ii.  414 
Viscera,  abdominal,  solid,  rup- 
ture of,  V.  875,  883 '. 
subparietal    contusion   of. 
See  Abdominal. 
aflFections   of,   in   hereditary 

syphilis,  ii.  563 
protrusion     of    injured,    in 
penetrating  wounds  of  ab- 
domen, V.  906 
of  uninjured,  in  penetrat- 
ing wounds  of  abdomen, 
V.  901 
thoracic  contusion  of,  v.  794 
rupture  of,  without  frac- 
ture, V.  797  et  seq. 
Visceral  abscess,  v.  1001 

affections,    influence    of,    in 
operations,  i.  463 


Visceral — 

disturbances  due  to  nervous 
lesions  in  syphilis,  ii.  554 

syphilis,  relation  of,  to  arte- 
ritis, iii.  344 
Vision ,    impairment    of,    fromi 

railway  injuries  of  spine,  iv. 

886 
Vital  depression  in  acute  intes- 
tinal obstruction,  vi.  54 

processes  in  basis-substance, 
i.  34 
Vitreous  degeneration  of  mus- 
cle, iii.  7 

humor,  v.  179 

loss    of,   in   operation   for 
cataract,  v.  250 
Vo'-al    bands,    immobility    of,, 

from    mechanical    restraint, 

V.  788 
Volition,   effect  of  ansesthetios- 

on,  i.  407 
Voluntary  dislocation  of  hip,. 

iii.  700 
Volvulus,    intestinal    obstruc- 
tion from,  vi.  49,  63 
Vomiting  in    acute   intestinal 
obstruction,  vi.  54 

from     railway     injuries     of 
spine,  iv.  88^ 
Vulva,  cancer  of,  vi.  711,  712 

cysts  of,  vi.  707 

elephantiasis  of,  vi.  705,  706. 

fibroma  of,  vi.  709 

gangrene  of,  vi.  703 

hsematoma  of,  vi.  710 

lipoma  of,  vi.  708 

lupus  of,  vi.  704,  705 

tumors  of,  vi.  707 

vegetations  of,  vi.  709,  710 

warty  tumor  of,  vi.  709 
Vulvar  atresia,  vi.  698 

fissure,  vi.  703 
Vulvitis,  ii.  391,  394,  399 
Valvo-vaglnal  abscess,  ii.  392- 

400 


WADDING-DRESSING        of 
stumps,  1.  598 
Walps,  scurvy,  i.  277 
Walls,    abdominal.      See    Ab- 
dominal. 
Wandering  erysipelas,  i.  178 
Wardrop's  method  in  aneurism. 

iii.  434 
Wards,  hospital,   construction' 

and  form  of,  vi.  1096 
Warming  of  hospital  wards,  vi. 

1111  ' 

Warts,  ii.  621 
of  penis,  vi.  541 
venereal,  ii.  588.     See  Vege- 
tations. 
Warty  papillse   of  tongue,   v. 
505 
tumor,  iv.  624 
of  vulva,  vi.  709 
Wasting  of  bone,  vi.  971 
muscular,    in    fracture,    iv, 
28 
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"Water-dressing  for  stumps,  1. 
593 
for  wounds,  ii.  46 
Water-proof  paper,  i.  482 
Watery  discharges  .from  frac- 
tures of  skull,  V.  38,  40 
from   nasal  cavity,  v.  395, 

396 
from  nose  in  head  injuries, 
V.  40,  41 
Waxed  paper,  i.  482 
Waxy  degeneration  of  muscle, 

iii.  Y 
Weak  ulcers,  ii.  276 
Weather,  iniluence  of,  on  opera- 
tions, 1.  461 
Weight  in  surgical  diagnosis, 

i.  345 
Weight-pressure  in   treatment 
of  popliteal  aneurism,  iii.  461 
Wet  or  bloody  cupping,  i.  506 
Wharton,      bubo      d'embl§e, 
venereal    warts    or    vegeta- 
tions, pseudo-venereal  aflFec- 
tions,    venereal    diseases   in 
the  lower  animals,  ii.  587 
White  gangrene,  ii.  373,  374 
White,  J.  C.,  surgical  diseases 
of  skin  and  appendages,  ii. 
601  " 

White,  J.  William,  gonorrhoea, 

ii.  325 
White  swelling,  It.  309 
Whitlow,  ii.  682 
Williams,  injuries  and  diseases 
of  the  eyes  and  their  appen- 
dages, V.  169 
Wire,  compression  with,  in  sur- 
gical hemorrhage,  iii.  99 
in  false  joint,  iv.  62 
Wire-operation  for  crural  her- 
nia, V.  1160,  1161 
for  inguinal  hernia,  v.  1140, 

1147,  1149 
for  umbilical  hernia,  v.  1169 
Wood,  hernia,  v.  1115 
method  of  restoring  nose,  v. 

455 
operation   for    exstrophy    of 
bladder,  vi.  337 
Wood-spirit,  i.  430 
Wool-sgrter's  disease,  ii.  90 
'  Wound  or  wounds,  ii.  11 

of    abdomen,    v.    891.      See 

Abdomen, 
of    abdominal    bloodvessels, 

iii.  233 
adhesion  in,  primary,  ii.  15 

secondary,  ii.  19 
of  air-passages,  v.  628.     For 
wounds  of  special  parts  see 
under  each  part, 
alcoholic  dressing  of,  ii.  49 
aneurism  following,  iii.  378 
antiseptic  irrigation  of,  ii.  50 

method  for,  ii.  63 
of  aorta,  iii.  220 
arrest  of  bleeding  in,  ii.  27 
arrow.     See  Arrow. 
•  of  arteries,  iii.  109 
contused,  iii.  135,  140 


Wound  or  wounds  of  arteries — 

from  fracture,  iv.  30 

gunshot,  iii.  168 

incised,  iii.  186 

lacerated,  iii.  141,  144 

punctured,  iii.  109  et  seq. 
arterio-venous,  iii.  245 
aseptic    method    in,    where 

fermentation  exists,  ii.  81 
of  auditory  meatus,  v.  306 
of  auricle,  v.  298 
of  back,  contused,   iv.   677, 
679 

gunshot,  iv.  682  et  seq. 

incised,  iv.  669 

lacerated,  iv.  679,  682 

punctured,  iv.  669 
bayonet.     See  Bayonet, 
of  brain,  v.  69  et  seq. 
of  bursse,  ii.  698 
button  suture  in,  ii.  30,  77 
of     cheeks,     v.      457.     See 

Cheeks, 
of  chest,  V.  804.     See  Chest, 
cicatrization  of,  ii.  16 
cleansing  of,  ii.  26 
closed,  second  dressing  of,  ii. 

34 
coaptation  of,  ii.  28 
complications  of,  ii.  55 
of  conjunctiva,  v.  212 
consecutive   hemorrhage  in, 

ii.  56 
constitutional     condition    of 

patient  in,  ii.  24 
continued  suture  in,  ii.  29 
contused,  ii.  36 

of  bursse,  ii.  699 

and  lacerated,  hemorrhage 
from,  ii.  36 
contusion  and  laceration  in, 

ii.  23 
of  cornea,  v.  213 
cotton  dressing  in,  ii.  42 
defect  in  healing  process  of, 

ii.  58,  59 
deficient  action  in,  ii.  58 
diseases  of  granulations  in, 

ii.  58,  60 
dissection.     See  Dissection, 
drainage  in,  ii.  32 
dry  dressing  of,  ii.  48 
earth-dressing  of,  ii.  49 
excessive  action  in,  ii.  59 
of  eyeball,  v.  200.     See  Eye- 
ball, 
fascial,  repair  of,  iii.  23 
of    finger-joint,     punctured, 

iii.  725 
flsh,  ii.  89 

foreign  bodies  in,  ii.  23 
granulating,  treatment  of,  ii. 

40 
granulations  in,  diseases  of, 

ii.  58,  60 
of  great  venous  sinuses,   v. 

52 
gunshot.     See  Gunshot, 
of  ankle,  ii.  169,  170 ;  iii. 

737  ;  iv.  528 
of  arteries,  iii.  168 


Wound  or  wounds,  gunshot — 

of  elbow,  ii.  160  et  seq. ; 
iii.  728 

of  hip,  ii.  165  et  seq. ;  iii. 
732,  733 

of  knee,  ii.  167,  168  ;  iii. 
734 ;  iv.  522 

of  metatarsus,  iii.  739 

of  shoulder-joint,  ii.  155  et 
seq. ;  iii.  727  ;  iv.  472 

of  spinal  cord.  See  Gun- 
shot. , 

of  tarsus,  iii.  739 

of  veins,  iii.  204 

of  vertebral  articulations, 
iii.  727 

of  wrist-joint,  ii.  163;  iii. 
732 
of    head,     convulsions    and 

palsies  in,  v.  88 
healing  of,  sources  of  inter- 
ference with,  ii.  23 

process  in,  nature  of,  ii.  20 
of  heart,  iii.  227 
hemorrhage  in,  ii.  23,  37,  56, 

67 
of  iliac  veins,  iii.  237 
immediate  union  in,  ii.  15 
immobility  in,  ii.  31 
incised,  ii.  12.     See  Incised. 

of  bone,  iv.  260 

of  bursas,  ii.  698 

constitutional  effects  of,  ii. 
14 

gaping  of,  ii.  12 

hemorrhage  from,  ii.  12 

local  effects  of,  ii.  13 

pain  from,  ii.  13 

shock  from,  ii.  14 

traumatic  fever  from,  ii.  15 
India-rubber  suture  in,  ii.  30 
inflammation  following,  i.  75, 

76 
interrupted  suture  in,  ii.  29 
of  joints,  iii.  720 

excision  for,  iv.  443 

gunshot,  ii.  145,  153 ;  iii. 
726;iv.  470.  See  under 
special  joints. 

incised,  iii.  720 

lacerated,  iii.  726 

punctured,  iii.  725 
lacerated,  ii.  36 

aseptic  method  in,  ii.  80 

of  bursse,  ii.  699 

delirium  from,  i.  387 
of  lens-capsule,  v.  213 
of  lips,  V.  468 
of  l.vmphatics,  iii.  27 
materials  for  suture  in,  ii.  31 
of  meninges,  v.  69,  71.     See 

Meninges, 
of  muscle,  iii.  3 
muscular  spasms  in,  ii.  58 
nature  of  healing  process  in, 

ii.  20 
of  neck,  v.  579  et  seq. 

gunshot,  V.  590 
of    nerves,     iii.     554;     Sea 
Nerves, 
from  fracture,  iv.  30 
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Wound  or  wounds — 
of  nose,  V.  441 
of  CBSophagus,  V.  823 
open,  ii.  11 

treatment  of,  ii.  40 
open  treatment  of,  ii.  44 
oyster-shell,  ii.  89 
pain  in,  ii.  57 
of    pelvic    bloodvessels,   iii. 

233 
of  pericardium,  iii.  227 
phosphatio  incrustation    of, 

after  perineal    lithotomy, 

vi.  281 
pneumatic     aspiration     and 

occlusion  in  treatment  of, 

ii.  50 
poisoned,  ii.  83 
pressure  in  treatment  of,  ii. 

31 
primary  adhesion  in,  ii.  15 
process  of  repair  in,  ii.  15,  20 
protection  of,  ii.  33 
of  pulmonary  vein,  iii.  231 
punctured,  ii.   38,   39.     See 

Punctured, 
quilled  suture  in,  ii.  30 
recurrent  bleeding  in,  ii.  56 
regeneration  of   tissues    in, 

ii.  20 
repair  of,  by  granulation,  ii. 
18 

of  muscle  in,  ii.  21 

of  nerves  in,  ii.  22 

process  of,  ii.  15,  20 

by  scabbing,  ii.  20 


Wound  or  wounds — 
sabre.     See  Sabre, 
of  scalp,  V.  4.     See  Scalp, 
of  sclera,  v.  214 
of  sclero-corneal  junction,  v. 

214 
secondary  adhesion  in,  ii.  19 

hemorrhage  in,  ii.  37,  57 
of  sinuses  of  dura  mater,  iii. 

207 
of  special  arteries.  See  under 

each  artery, 
special  modes  of  treating,  ii. 

41 
of  special  parts.     See  under 

each  part, 
of  spinal  cord,  iv.  799  et  seq. 
subcutaneous,  ii.  51  et  seq. 
contused,  ii.  37 
sutures  in,  ii.  29 
of  tendons,  iii.  15 
of  thoracic  duct,  iii.  27 
tooth,  ii.  40 
treatment  of,  ii.  25,  48  etseq. 

antiseptic,  ii.  63 
twisted  or  hare-lip  sutures  in, 

ii.  30 
of  urethra,  vi.  431 
of  vagina,  vi.  675 
of  veins,  iii.  194.    See  Veins, 
of  vena  azygos,  iii.  226 
of  venae  cavse,  iii.  225 
Wrenches  of  back,  iv.  686 

hemorrhage  into  vertebral 
canal  from,   iv.    "06    et 


Wrenches — 

of  cervical  region  of  vertebral 

column,  iv.  688,  692 
of  dorsal  region  of  vertebral 

column,  iv-  692 
of  lumbar  region  of  vertebral 
column,  iv.  694,  696 
Wrist  or  wrist-joint,  amputa- 
tion at,  i.  637 
anchylosis  of,  iv.  407 
aneurism  of,  iii.  481,  482 
bursse  of,  ii.  712 
dislocation  of,  iii.  677 
excision  of,  iv.  487,  489 
gunshot  injuries  of,  ii.  163  ,- 

iii.  732 
synovitis  of,  iv.  268  et  seq. 
strumous,  iv.  310 
suppurative,  iv.  286 
Wry-neck,  vi.  1083,  1085 
Wteth,    surgical    diseases   of 
vascular  system,  iii.  325 


XANTHIC-OXIDE     calculus,, 
vi.  169 
Xanthine  calculus,  vi.  169 
Xanthoma,  ii.  636,  637 


rAWS,  ii.  591,  593 


ZONE,  genital.     See  Genital- 
Zygoma,  fraoiure  of,  iv,  6& 


THE  END. 
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